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LETTER  OF  TRANSMITTAL 


Unitbd  Statbs  Dbpabtmbmt  of  Agbioui/tubb, 

BuBBAU  07  Sons, 
Washington,  D.  C,  November  8, 191i. 

Sir:  In  1903  a  small  handbook  entitled  ''InstroctioiiB  to  Field  Parties  and  Deecrip- 
tiotis  of  Soil  Types"  was  issued  as  a  guide  to  the  soil-survey  field  parties.  This  was 
iwised  and  brought  up  to  date  in  1904  and  again  in  1906,  the  name  being  changed 
to  Soil  Survey  Field  Book.  In  1909  the  volume  of  work  had  outgrown  the  dimen- 
eioma  of  a  jxKiket  notebook,  in  which  form  the  earlier  publication  had  appeared,  and 
the  subject  matter  was  again  revised  and  put  in  somewhat  different  form  and  pub- 
lished as  Bulletin  65  under  the  title  ''Sous  of  the  United  States,  Based  upon  the 
Work  of  the  Bureau  of  Soils  to  January,  1908. "  Again  two  years  later  the  work  was 
revised  to  January  1, 1910,  and  published  as  BuUetin  78.  In  the  present  volume  the 
work  ia  revised  again  and  brougnt  down  to  January  1, 1912,  combining  the  features  of 
Bulletin  55,  idiicn  treats  of  the  soil  series,  and  of  Bulletin  78.  whidi  treats  of  the 
0otl  types.  In  addition,  a  discussion  of  the  methods  of  soil  classification  has  been 
iiKduaed,  which,  together  with  the  laige  amount  of  new  information  gathered,  makes 
the  bulletin  considerably  larger  than  the  earlier  works  and  a  very  complete  handbook 
of  the  soils  of  the  United  States. 

I  recommend  that  this  be  published  as  BuUetin  No.  96. 
Kespectfully, 

Mn/TON  WmTNBT, 

Ckief  of  Bureau, 
Ban.  James  Wilson, 

Seeretary  of  AgrieuUure. 
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SOILS  OF  THE  UNITED  STATES. 


nrTBODUCTIOBf. 

By  Gusns  F.  Mabbut. 

PBOGRESS  OF  THB  SOIL  STTBVEY. 

A  aofl  survey  exists  for  the  purpose  of  defining,  identifying,  mapping,  classifying, 
correlating,  and  describing  sous.  The  results  obtained  are  valuable  in  many'  ways 
and  to  men  of  many  kinos  of  occupation  and  interests.  To  the  farmer  it  gives  an 
interpretation  of  t^e  appearance  ana  behavior  of  his  soils  and  enables  him  to  compare 
his  faxm  with  other  iannB  of  the  same  and  of  different  soils.  The  soil  survey  report 
shows  him  the  meaning  of  the  comparison  and  a  basis  for  working  out  a  system  of 
management  that  will  h&  profitable  and  at  the  same  time  conserve  the  fertility  of  hifl 
soil.  To  the  investor,  banker,  real  estate  dealer,  or  railway  official  it  furnishes  a  basis 
for  the  determination  of  land  values.  To  the  scientific  investigator  it  furnishes  a 
foundation  knowledge  of  the  soil  on  which  can  be  based  plans  for  its  improvement 
and  further  investi^tion  by  experiment.  To  the  colonist  it  furnishes  a  reliable 
description  of  the  soil. 

ABEA  SUBYEYED. 

There  have  been  surveyed  and  mapped  to  January  1,  1912,  a  total  of  520,234  square 
miles  or  332,949,778  acres.  This  mapping  has  been  done  on  scales  ranging  from 
1  inch  equals  1  mile  to  4  or  6  inches  equals  1  mile  in  reconnoissance  surveys.  In 
addition  to  this  an  area  of  about  58,000  square  miles  in  the  Ozark  region  of  Missouri 
and  Arkansas  has  been  mapped  in  a  more  general  reconnoissance.  Including  this 
and  estimating  the  amount  of  work  done  in  the  6  months  from  January  1  to  June  30, 
the  end  of  the  fiscal  year,  it  is  estimated  that  there  have  been  completed  to  the  latter 
date  622,595  square  miles,  an  area  nearly  equal  to  the  combined  area  of  four  of  the 
most  important  countries  of  Europe,  as  follows: 

Square  miles. 

Germany 208,780 

France 207, 054 

Great  Britain  and  Ireland 221, 391 

Italy 110,659 

Total 647,884 

DISTRIBUTION  BY  PROVINCES. 

For  the  purposes  of  soil  classification  the  United  States  has  been  divided  into  13 
eabdivicdona,  7  of  which,  lying  east  of  the  Great  Plains,  are  called  soil  provinces,  and 
6,  indttding  the  Great  Plains  and  the  country  west  of  them,  are  known  as  regions. 

A  soil  province  is  an  area  having  the  same  general  physiographic  expression,  in 
which  the  soils  have  been  produced  by  the  same  forces  or  groups  of  forces  and  through- 
oat  which  each  rock  or  sou  material  yields  to  equal  forces  equal  results. 

A  sofl  region  differs  from  a  soil  province  in  being  more  inclusive.  It  embraces  an 
area  the  several  parts  of  which  may  on  further  study  resolve  themselves  into  soil 
pmvincee. 

Soil  provinces  and  soU  regions  are  essentially  geographic  features.  Thev  are  differ- 
c&tiatcKi  on  Uie  basis  of  geographic  features  rather  than  on  that  of  soil  character. 

The  soils  occurring  in  a  province  are  brought  together  into  groups  on  the  basis  of 
certain  characteristics  of  the  soils  themselves,  each  group  constituting  a  soil  series. 
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A  soil  series  may  be  defined,  therefore,  as  a  group  of  soils  having  the  same  range  in  color, 
the  same  character  of  subsoil,  particularly  as  regards  color  and  structure,  broadly  the 
same  tyi>e  of  relief  and  drainage,  and  a  common  or  similar  origin. 

The  soils  of  a  soil  province  may  be  grouped  on  the  basis  of  the  soil  texture  also,  and  a 
group  of  soils  within  one  or  more  provinces,  all  having  the  same  texture,  belong  to  the 
same  soil  class.  A  soil  class,  therefore,  includes  all  soils  having  the  same  texture, 
such  as  sands,  clays,  loams,  etc.  A  soil  class  is  not  limited  in  its  occurrence  to  a  soil 
province,  but  the  same  class  occurs  in  all  the  provinces  or  regions., 

The  soil  unit  or  the  soil  individual  is  the  soil  type.  It  connotes  all  the  features 
named  above  and  is  limited  to  a  single  class,  a  single  series,  and  a  single  province. 

A  soil  type,  therefore,  is  a  soil  which  throughout  the  area  of  its  occurrence  has  the 
same  texture,  color,  structure,  character  of  subsoil,  general  topography,  procesB  of 
derivation,  and  usually  derivation  from  the  same  material. 

The  soil  province  is  named  in  accordance  with  some  generally  accepted  terminolo^ 
for  the  area  represented  or  according  to  the  processes  b^  which  its  soil  material 
was  formed.^  A  soil  series  is  named  from  some  town,  village,  county,  or  natural 
feature  existing  in  the  area  when  it  was  first  encountered.  The  class  name  is  wholly 
descriptive. 

The  following  table  shows  the  number  of  soil  series  and  soil  types  that  have  been 
recognized  in  the  several  soil  provinces  and  regions  to  January  1, 1912: 

NwmhiBr  of  9oiL  seriei  and  9oil  types  mapped  to  Jan.  /,  191t, 


^$kd]  proyjnde. 


Pfedmont  Plateau  provinoe 

AppalBchten  Moantain  and  Pla- 

Umaatone  Valley  and  Upland 
province. , 

GuKsial  and  Loeasialprovince 

Glacial  Lake  and  Rtver  Terrace 
province , 

Atlantic  and  Gulf  Coastal  Plains 
province. 


Serta. 


Typea. 


21 

75 

24 

81 

10 

47 

48 
142 

88 

164 

68 

238 

Soil  province. 


River  Flood  Plains  province 

Great  Plains  region 

Rocky  Mountain  region 

Northwest    Intermoontain    re- 
gion  

Great  Basin  region 

Arid  Southwest  region 

Pacific  Coast  region , 

Total 


Seriea. 


584 


Typ«B. 


75 

244 

67 

164 

17 

9» 

21 

40 

10 

35 

6 

25 

121 

346 

1.650 


Sail  prowrues  of  the  UniUd  StaUt  and  the  area  surveyed  in  each  to,  Jan.  ly  19 It. 


Province. 


Estimated 
ana. 


Area  surveyed. 


Piedmont  Plateau  province 

Appalachian  Mountain  and  Plateau  province, 

Lunestone  Valley  and  Upland  province 

Glacial  and  Loeasialprovince 

Glacial  Lake  and  River  Terrace  province 

Atlanta  and  Gulf  Coastal  Plains  province 

River  Flood  Plains  province , 

Great  Plains  region 

Rocky  Mountam  region 

Northwest  Intermountain  region 

Great  Basin  region 

Arid  Southwest  regton 

Pacific  Coast  regton 

Total 


Acres, 

47,214,000 

84,837.000 

67,870,000 
385,083,000 

42,788,000 
218,362,000 

75,247,000 
331,968,000 
265,575,000 

75,984.000 
118,034,000 

81,148,000 
100,180,000 


Aeret. 
12.193,062 
26,032,477 
10,069,662 
48,005,564 
10,847,406 
60,110,138 
21,673,650 
120,399,738 
1,161.920 
2.160,132 
1,111,072 
1,375,268 
15,890,578 


1,903,290,000 


332,040,778 


Percent. 

25.8 

31.7 

14.9 

12.7 

25.3 

27.5 

28.8 

86.2 

.5 

2.0 

.0 

1.7 

14.6 


The  amount  of  work  done  to  January  1,  1912,  as  shown  in  the  foregoing  table,  is 
equal  to  12.3  per  cent  of  the  entire  United  States,  but  deducting  the  540,741,000  acres 
in  the  sparselv  settled  Rocky  Mountain,  Northwest  Intermountain,  Great  Basin, 
and  Arid  Southwest  regions  where  the  surve3r  has  covered  5,808,382  acres,  or  approxi- 
mately 1  per  cent,  the  amount  of  work  done  in  the  remainder  of  the  United  States  is 
equivalent  to  24  j>er  cent  of  the  area.  Including  the  Ozark  survey  and  the  estimated 
area  done  from  January  1  to  June  30,  1912,  the  area  covered  is  28.8  per  cent  of  the 
area  of  the  country  outside  of  the  sparsely  settled  r^ons  above  referred  to. 
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DETAILED   AND  KECONNOISSANCE   MAPPING. 

The  soil  survey  has  been  made  and  the  maps  published  for  the  most  part  on  two 
different  scales,  according  to  l^e  density  of  settlement,  the  uniformity  of  the  soils 
of  the  region,  and  the  degree  of  detail  intended  to  be  shown  on  the  map.  In  most 
of  the  work  in  the  Great  Plains  region,  where  the  country  is  sparsely  settled,  the 
nils  uniform  over  large  areas,  the  precipitation  light  and  uncertain,  and  where 
intensive  development  may  not  be  expected  for  a  long  time,  the  scale  has  been  4 
miles  to  the  inch.  On  this  scale  the  smallest  unit  that  can  be  shown  on  the  map  is 
125  or  150  acres.  On  such  a  scale  in  localities  where  the  soil  types  are  much  mixed 
by  reason  of  rough  topography,  complex  structure,  or  variable  conditions  of  soil 
formation  and  deposition,  onlv  the  soil  material  or  what  is  called  the  soil  series,  which 
may  include  a  nimiber  of  related  soil  types,  can  be  recognized.  Over  most  of  the 
remainder  of  the  country  the  scale  has  been  1  mile  to  1  inch,  and  on  this  scale  areas 
of  8  acres  may  be  readify  shown,  and  each  soil  t^^e  recognized  and  shown  separately 
on  the  map.  llie  work  on  the  former  scale,  which  is  called  reconnoissance  work,  is 
of  course  much  less  expensive  per  square  mile,  but  is  wholly  inadequate  for  a  well- 
settled  country,  especially  where  intensive  methods  of  agriculture  are  or  should  be 
used.  In  bolii  kinds  of  work  there  are  encountered,  of  course,  areas  of  miscellaneous 
material  such  as  Rock  outcrop.  Rough  stony  land.  Sandhill,  Swamp,  and  other  material 
which  is  either  nonagricultural  or  can  be  used  for  agriculture  only  by  expensive 
reclamation  methods.    These  are  not  properly  soil  types. 

There  have  been  surveyed  on  the  detail  scale  162,528,210  acres  and  on  the  recon- 
mnssazice  scale  178,913,280  acres,  with  an  overlap,  or  duplication  of  territory,  of 
8,510,272  acres. 

SOIL  CLASSES   BY  PROVINCES. 

The  following  table  shows  the  percentage  distribution  of  the  different  classes  of 
soils  in  the  several  provinces: 

Rilaiiive  proportion  of  the  different  dosses  of  soils  in  the  United  States  based  on  the  surveys 

to  Jan.  1,  191£. 


Province. 


Sands. 


Fine 
sands. 


Sandy 
loams. 


Fine 
sandy 
loams. 


Loams. 


sat 

loams. 


Clay 
loams. 


Clays. 


PSedmont  Plateau  province 

Appalachian  Mountain  and  Plateau 
piOTlnoe 

LuDstone  Valley  and  Upland  prov- 
ince  

Gbcialand  Loessial  province 

Ckeial  Lake  and  River  Terrace  prov- 
ince  

AUanttp  and  Gulf  Coastal  Plains 
province 

Rher  Flood  Plains  province 

Trreat  Plains  rexion 

Rocky  liountam  region 

Xorttiwestlntermoontain region  ..... 

Oieat  Basin  region 

Arid  Southwest  region 

Padflc  Coast  region 


P.eL 
0.1 


2.4 


P.d. 


4.6 
10.5 

9.3 
.9 

1.7 
12.6 

8.9 

3.6 
12.2 
10.1 


1.4 

6.6 

10.9 
1.8 
2.2 
5.0 
9.1 
3.2 
.3 
1.4 


P.d. 

37.8 

8.4 

.9 
4.9 

16.9 

13.7 
2.1 
3.1 
13.0 
3.9 
22.4 
25.4 
21.9 


P.cL 

6.6 

7.8 

.1 
3.7 

9.8 

34.9 
12.6 
13.7 
15.2 
33.9 
21.5 
18.7 
9.7 


P.et. 
21.5 

82.8 

59.3 
24.5 

21.8 

9.1 
13.0 
11.7 
15.7 
22.6 
20.5 

7.8 
18.0 


P.ct. 
4.6 

18.1 

26.0 
48.8 

6.6 

4.1 
35.3 
50.4 

1.8 

20.0 

.0 

14.3 

19.4 


P.et. 

8.1 

24.6 

7.7 
12.1 

10.1 

6.0 

1.6 

14.7 

31.9 

.8 

26.4 

9.2 

9.3 


P.O. 
22.3 


5.9 
6.0 


17.7 

12.0 
32.7 
2.5 
4.8 
.8 
2.4 
12.1 
10.2 


Certain  peculiarities  in  this  table  will  be  pointed  out  and  explained  in  treating  of 
the  forces  which  have  operated  in  the  formation  of  the  soils  of  each  province.  In  the 
Piedmont  Plateau  province  the  sandy  loams,  loams,  and  clays  predominate,  and  the 
reason  for  this  will  become  apparent  when  the  forces  which  nave  been  operative  are 
tmderstood.  In  the  Appalachian  Mountain  and  Plateau  province,  the  loams  and 
clay  loams  predominate.  In  the  Limestone  Valley  and  Upland  province  the  loams 
ud  silt  loamB  predominate,  with  no  distinctive  sands  or  fine  sands.  In  the  Glacial 
and  Loeesial  jproviace  the  silt  loams  predominate,  with  no  distinctive  clay  soils; 
while  in  the  Kiver  Flood  Plains  province  there  is  nearly  twice  as  large  a  percentage 
of  cla3rB  ajs  in  any  other  province  and  the  silt  loams  are  equal  in  extent  to  the  clays. 
In  marked  contrast  to  tie  other  provinces  is  the  relatively  laige  area  of  sands,  fine 
nnds,  sandy  loams,  and  fine  sandy  loams  of  the  Glacial  Lake  and  River  Terrace 
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province  and  the  Atlantic  and  Gulf  Coastal  Plains  province,  for  resusons  which  will  be 
readily  understood  when  the  forces  which  have  actea  on  the  soil  material  are  explained. 
Talang  the  soils  as  a  whole,  so  far  as  they  have  been  classified  into  t}rpes,  the  domi- 
nant soils  of  the  United  States  are  the  silt  loams,  with  the  other  classes  following  in 
this  order:  Loams,  fine  sandy  loams,  clay  loams,  sandy  loams,  clays,  sands,  and  fine 
sands,  as  shown  in  the  following  table: 

Toted  area  of  different  classes  of  soils. 


ClaaB. 


Acres. 


Percent. 


C]aas. 


AcraB. 


Percent. 


Silt 
Loa 
Fine  sandy  loams 

Clayloanu 

Sandy  loams 


59,682,353 

27.0 

38,488,285 

17.4 

36,786,147 

16.2 

23,709,868 

10.7 

22,456,224 

10.2 

Clays 30.491,040 

Sands '  11,018,828 

Finesands 9,164,862 

Total '220,797,607 


9.3 
5.0 
4.2 


PROCESSES   OF   SOIL   FORMATION. 

Probably  the  most  widespread  impression  obtained  from  textbooks  regarding  the 
origin  and  formation  of  soils  is  that  soils  are  derived  directly  from  rocks  tnrough  the 
influence  of  weathering  and  the  breaking  down  of  the  rock  in  place,  leaving[  a  dis- 
integrated mass  of  material  on  the  surface  which  constitutes  the  soil.  This  is  only 
remotely  true.  All  soils  are  derived  from  disintegrated  rock  material,  but  large  areas 
of  soils  are  not  derived  from  the  disintegration  of  rocks  which  lay  in  tne  same  vertical 
or  horizontal  position  as  that  occupied  by  the  soil.  The  rock  material  from  any 
locality  or  from  any  one  kind  of  rock  may  have  been  carried  from  the  place  of  forma- 
tion, mixed  with  material  from  other  localities  and  other  rocks,  and  deposited  in  another 
locality  either  with  or  without  sorting  according  to  size  and  weight  of  particles.  Not 
over  2  per  cent  of  the  soils  that  have  been  surveyed  in  the  United  States  are  derived 
from  material  resulting  from  the  disintegration  in  place  of  crystalline  and  meta- 
morphic  rocks,  and  probably  not  over  5  per  cent  has  been  derived  from  the  disin- 
tegration in  place  of  secondarv  rocks,  such  as  sandstone  and  shale,  so  that  the  greater 
part  of  the  soils  which  cover  the  surface  of  the  United  States  is  derived  from  material 
that  has  been  transported  from  the  locality  where  it  was  formed  from  the  disinte^- 
tion  of  rocks  and  deposited  in  its  existing  locality,  often  far  from  the  parent  locality. 
Upward  of  90  per  cent  of  the  soils  that  have  been  surveyed  are  derived  from  material 
that  owes  its  existing  occurrence  and  distribution  to  the  action  of  moving  water 
moving  ice,  and  moving  air.  It  has  been  carried  from  the  place  where  it  was  formed 
as  rock  debris  by  weathering  agencies  and  redeposited  in  its  existing  position.  During 
the  period  of  transportation  tne  materials  from  manv  kinds  of  rocks  have  become 
thoroughly  mixed,  so  that  the  soils  as  we  encounter  them  are  generally  more  hetero- 
geneous and  complex  mineralogically  than  at  the  several  points  of  origin  of  the 
material,  where  it  was  necessarily  limited  in  its  range  of  characteristics  by  the  nature 
of  the  rock  whence  it  was  derived. 

The  forces  of  disintegration  and  decomposition  convert  the  rock  material  into 
available  soil  material.  The  forces  of  transportation  and  sedimentation  reduce  further 
the  sizes  of  the  particles  and  lay  them  down  in  their  new  position  more  or  less  assorted 
according  to  size  and  weight.  The  conditions  to  which  tne  newly  deposited  material 
is  subjected  and  the  weathering  of  Uie  untransported  material  after  its  disintegration 
change  botii  kinds  of  material  profoundly.  The  transported  material,  however,  is 
subjected  in  most  cases  to  more  profound  chanees  than  that  that  has  never  been 
transported.  These  subsequent  cnanges  of  further  weathering,  of  accumulation  of 
organic  material,  of  increasingly  favorable  conditions  for  the  development  of  bacterial 
and  other  forms  of  life  are  the  changes  tiiat  convert  the  disintegrated  rock  material 
into  a  soil. 

The  untransported  rock  material  is  being  acted  upon  during  its  formation  from  the 
parent  rock  so  that  by  the  time  disintegration  has  extended  to  a  depth  sufficient  to 
torm  a  soil  the  surface  material  has  alreaay  become  a  soil  through  the  combined  action 
of  weathering  and  life.  The  transported  material  laid  down  in  an^  considerable 
depth  of  water  becomes,  however,  in  its  new  position  raw  rock  material.  Bacterial 
life  is  destroyed  and  organic  accumulations  dissipated.  It  is  set  backward  to  a 
much  more  primitive  sta^e  of  development  than  the  closely  related  material  that 
was  not  removed  from  its  parent  locality.  The  conditions  to  which  this  new 
material  is  subjected  after  deposition  may  be  profoundly  different  from  those  to 
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which  the  ori^:ijial  untransported  material  is  subjected.  Material  removed  from  a 
barren,  excessively  drained  hillside  and  transported  by  water  to  a  swamp  and  left 
for  agee  under  these  conditions  may  be  the  same  mineralogically  as  when  it  left  the 
hill.  In  its  new  position,  however,  it  is  subjected  to  conditions  which  favor  the 
accumulation  of  vegetable  matter,  impede  drainage,  diminish  aeration,  make  it  un- 
favorable to  the  development  of  certain  bacterial  life,  and  retard  chemical  change 
or  such  change  as  takes  place  in  soils  that  have  good  aeration.  The  accumulated 
eSect  of  these  conditions  is  to  change  it  markedly. 

The  sorting  of  the  material  which  is  eiSected  in  its  transportation  and  redeposition 
affects  profoundly  the  rapidity  with  which  the  subsequent  soil-forminjg  agencies  act. 
On  an  area  of  open  porous  sand  they  operate  rapidly;  on  a  poorly  drained  clay  they 
operate  much  more  slowly  and  probably  in  a  different  way.  It  is  of  vast  importance, 
therefore^  in  the  classification  of  soils  to  recognize  not  only  the  character  of  the  rock 
from  which  the  material  has  been  derived  but  also  the  agencies  which  have  acted 
in  the  transportation  and  deposition  of  the  soil  material  and  the  changes  which  have 
taken  place  since  its  deposition.  The  character  of  the  parent  rock  material,  with 
the  innuencee  of  general  physiography  dependent  upon  tnis,  the  transportation  and 
redeposition  of  such  material  or  its  sedentanr  character  are  the  factors  on  which  the 
soil  province  is  based.  The  changes  which  have  been  wrought  in  the  material  since 
its  aepofidtion  or  in  the  case  of  untransported  material  since  its  formation,  together 
with  tne  influences  in  minor  differences  in  rock  character,  are  the  factors  on  which 
the  next  larger  grouping  of  the  soil,  the  soil  series,  is  based. 

SOILS   OF  THE   PROVINCES. 

The  soils  of  the  Piedmont  Plateau  are  derived  directly  from  the  disintegration  and 
more  or  less  complete  decomposition  of  igneous  and  metamorphic  rocks  and  a  relatively 
■oall  area  of  smiles  and  sandstones  in  the  northern  Piedmont  which  have  not  been 
metamorphosed.  The  general  ph^rsiography,  however,  of  this  sandstone  area  is  the 
same  as  tiiat  of  the  area  of  crystalline  rocKs.  The  soils  are  residual  soils  in  both  cases. 
The  main  factors,  therefore,  on  which  the  existence  of  this  province  is  based  are  those 
of  origin  or  process  of  formation  of  soil  material  and  general  topography.  Rock  char- 
acter is  of  subordinate  importance. 

The  Cecil  series  is  derived  from  the  coarser  grained  crystalline  rock,  the  granites 
and  gneisses,  and  comprises  material  that  has  r^i^ed  a  mature  stage  in  soil  weather- 
ing. The  Louisa  series  of  soils  is  derived  from  the  micaceous  crystalline  rocks,  such 
as  the  schists,  and,  like  the  Cecil,  comprises  material  that  is  maturel^r  weathered. 
The  Penn  soils  are  derived  from  a  series  of  red  shales  and  sandstones  which  have  not 
been  metamorphosed  and  comprise  well-weathered  material,  while  the  Alamance  and 
Geofgeville  sous  are  derived  from  slates,  both  thoroughly  weathered  and  oxidized,  the 
latter  to  a  red  color  and  the  former  to  a  yellow  color. 

The  Durham  soils  are  derived  from  granites  and  gneiss  of  a  highly  quartziferous 
nature.  Either  on  account  of  immature  oxidation  or  a  relatively  small  content  of 
femisinous  material  they  are  yellow  rather  than  red  in  the  subsoil.  The  Iredell  soils, 
on  the  other  hand,  are  derived  from  quartz-free  crystalline  rocks  and  under  con- 
ditions that  have  not  permitted  the  thorough  oxidation  of  the  subsoil.  They  therefore 
are  soils  with  heavy  gray,  yellow,  greenish,  or  mottled  sticky  plastic  subsoils.  From 
the  same  rock,  for  example  a  quartz  schist,  may  come  gra^  soils  with  red  subsoils  and 
gray  soils  with  yellow  suosoils,  the  difference,  due  to  some  inequality  in  the  rock  mass 
or  in  the  stage  of  weathering  reached,  being  sufficient  indication  of  inherent  differences 
of  functioning  to  warrant  mapping  as  different  soil  series  (Hemdon  and  Edgemont)  not- 
withstanding a  common  origin. 

The  soils  St  the  Piedmont  Plateau  being  derived  from  the  disintegration  of  rocks  in 
place,  have  had  little  chance  to  mix,  except  from  wind  action,  and  would  show  marked 
onifonnity  in  texture  of  material  over  similar  rock  areas  (as  indeed  they  do  in  the 
deep  subsoil)  were  it  not  for  rainwash.  Over  most  of  the  southern  Piedmont  the  sub- 
soil material  is  a  red  clay,  remarkably  uniform  in  texture,  but  nearly  half  of  the  area 
is  covered  with  a  sand  or  sandy  loam  some  6  to  18  inches  deep,  resting  directly  on  the 
red  day  and  undoubtedly  formed  by  the  carrying  off  of  the  mie  silt  and  clay  particles 
in  gentle  rills  over  the  more  level  portions  of  the  fields,  leaving  the  sand  as  a  residual 
covering.  This  mantle  is  gradually  deepened  as  various  agencies  like  insects,  over- 
turning trees,  and  cultivation,  bring  the  underlying  material  to  the  surface  for  the 
rains  to  act  upon.  On  steeper  slopes  the  run-off  of  rain  water  has  been  sufficiently 
swift  to  erode  and  carry  the  soil  away  bodily,  removing  at  once  both  the  fine  and 
coarse  material,  leaving  a  clay  covering  of  the  surface  or  exposins  the  bedrock. 

The  soils  of  the  Appalachian  Mountain  and  Plateau  are  similarly  derived  from  the 
diainlegration  and,  to  a  certain  extent,  decomposition  of  rocks  in  place,  but  these 
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rocks,  unlike  most  of  those  of  the  Piedmont  Plateau,  were  themselves  formed  of  : 
material  which  had  previously  been  transported  by  moving  waters,  separated  and  / 
segregated  by  wave  and  current  action,  ana  afterwards  consolidated.    We  have  here,  ^ 
then,  several  different  shale  and  sandstone  formations  which,  to  start  with,  owing  to 
differences  in  the  orinnal  source  or  character  of  the  material  out  of  which  the  rock  wj^      .* 
consolidated,  to  conditions  under  which  the  material  was  laid  down  or  to  influenc^      - 
acting  before  or  after  its  consolidation  have  different  colors.    And  we  have  again  &        <i 
material  which  differs  in  color  in  top  soil  or  subsoil  owing  to  differences  in  drainr         ij? 
or  other  conditions  acting  during  and  subsequently  to  rock  disinteijgTation.    TT         s* 
color  differences  are  indicative  of  differences  in  the  functional  activities  of  the   —     ci? 
of  sufficient  importance  to  justify  classification  of  the  material  into  distinct  soil  s^t.      t^* 

notwithstanding  the  fact  that  the  rock  origin  may  be,  so  ftur  as  can  be  seen,  identss ai 

It  is  interesting  to  observe  that  although  many  of  the  rocks  of  this  region  are  relaifivv  3  ^ 
coarse  grained  sandstones,  there  have  been  practically  no  distinctive  sands  or  fiio  y 
sands  encountered  in  this  province. 

The  soils  of  the  Limestone  Valleys  and  Uplands  are  similarly  derived  from  the  dis- 
integration of  rocks  in  place  but  a  very  different  class  of  rocks  from  those  of  the  Pied- 
mont or  Appalachian  provinces  and  disint^mted  in  a  very  different  way  from  those 
of  either  of  the  soil  provinces  just  considered.  These  rocks  consist  of  a  mixture  of  cal- 
cium carbonate  in  tne  form  of  small  grains  or  larger  crystalline  masses  of  calcite  mixed 
with  an  amount  of  noncalcareous  material,  usually  clay,  silt,  and  sand,  varying  from 
place  to  place  horizontally  and  from  bed  to  bed  vertically.  As  originally  deposited 
on  the  sea  floor  this  material  was  soft  and  unconsolidated.  Through  pressure  and  the 
more  or  less  complete  crj'stallization  of  the  calcium  carbonate  the  material  has  been 
consolidated  into  beds  of  hard  limestone  rock. 

The  amount  of  noncalcareous  material  varies  greatly  from  practically  nothing  up  to 
a  pure  noncalcareous  rock.  Interbedded  with  the  calcareous  rodcs,  therefore,  may 
occur  shales  and  sandstones,  but  they  are  usually  thin  so  that  in  the  disintegration, 
decomposition,  and  mixing  incident  to  soil  formation  their  material  becomes  mixed 
with  that  from  the  purer  limestone  rocks.  The  limestone  beds  may  become  impr^- 
nated  also  with  siliceous  material  in  the  form  of  chert. 

Unconsolidated  calcareous  deposits  are  still  to  be  found  in  other  parts  of  the  country, 
and  in  many  places,  especially  in  swamps  and  in  the  arid  and  semiarid  regions,  clays 
and  sands  have  become  highly  impregnated  with  calcareous  material,  ccmcentiated 
in  such  places  in  recent  times,  but  the  conditions  in  the  Limestone  Valleys  province 
are  not  of  this  kind.  The  rocks  of  this  province  are  highly  resistant  to  the  physical 
forces  of  disintegration,  such  as  chan^  of^temperature,  but  are  readily  attacked  by  the 
chemical  processes  of  rock  weathering,  especially  by  solution.  Only  the  calcareous 
constituent  of  the  rocks  is  easily  dissolved,  however.  The  noncalcareous  constitu- 
ents are  left  behind,  t(^ther  with  a  varying  but  small  percentage  of  the  calcareous 
constituent,  to  form  soil.  In  fact,  the  soil  is  often  found  to  be  remarkably  free  from 
calcareous  material. 

From  what  is  recognized  as  a  pure  limestone,  we  may  have  black,  brown,  red.  gray, 
or  white  soils  with  gray,  brown,  red,  or  yellow  subsoils,  depending  upon  the  conditions 
under  which  the  soil  material  has  accumulated  and  to  which  it  has  been  subjected. 
These  varying  colors  indicate  sufficient  difference  in  the  functional  properties  of  the 
soil  material  to  justify  its  classification  into  different  soil  series. 

The  soils  of  the  Glacial  and  Loessial  province  are  derived  from  material  whose  oru>:in 
differs  entirely  from  that  of  the  provinces  just  considered.  The  glacial  soils  will  first 
be  considered  and  then  the  loessial  soils.  The  glacial  soil  material  has  been  formed 
and  moved  to  its  existing  position  by  moving  ice,  which  has  collected  rocks  and 
finer  material,  often  from  distant  localities.  This  material,  after  much  grinding  and 
mixing,  the  ice  has  left  upon  its  recession  in  deposits  frequently  hundreds  of  feet 
thick.  All  of  this  material  is  designated  as  drift.  The  greater  part  of  it  was  dropped 
from  the  ice  and  left  without  further  movement,  while  a  smaller  portion  was  taken  up 
by  the  waters  derived  from  the  melting  ice  and  distributed  as  sorted  material  within, 
under,  on,  or  beyond  the  ice.  There  are  two  kinds  of  material,  therefore,  in  the 
glacial  part  of  the  Glacial  and  Loessial  province — ^unassorted  and  unstratified  material 
and  assorted  and  stratified  material.  None  of  this  material  has  been  disinte- 
grated from  its  parent  rock  and  left  in  place  as  were  the  materials  of  the  Piedmont, 
has  not  been  previously  assorted,  as  was  the  case  of  the  rocks  of  the  Appalachian 
Mountain  and  Plateau  province,  nor  has  it  come  as  a  result  of  solution  of  rocks 
and  the  carrying  away  of  the  major  portion  in  solution  as  in  the  Limestone  Valleys 
and  Uplands  province,  but  it  does  represent  material  from  hard  igneous  and  meta- 
morphic  rocks,  limestone,  sandstone,  shale,  and  unconsolidated  deposits  mixed  to- 
gether. In  the  unassorted  drift  the  fine  material  is  mixed  heterogeneously  with  the 
coarse,  the  sizes  ranging  from  the  finest  clay  to  laige  bowlders.    In  the  assorted  drift 
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the  finer  particles  have  been  deposited  in  one  locality  or  one  layer  and  the  coarser  par- 
ticles in  another. 

West  of  the  Allegheny  plateau  the  glacial  deposits  were  laid  down  on  a  relatively 
smooth  country.  Although  the  total  amount  ot  such  deposits  per  square  mile  seems 
to  be  about  equal  to  that  on  the  same  area  in  the  northeastern  States,  yet  because  of 
\  the  smooth  country  on  which  they  were  deposited  thev  mantle  it  completely,  so  that 
.  exposures  of  the  underlying  rock  are  much  more  rare  than  in  the  rougher  country  east 
1^  of  Ohio.  Such  inequalities  of  topo^phy  as  existed  in  the  preglacial  surface  were 
'  oblit^ated  in  a  lai]^  part  of  this  region,  leaving  a  topography  dominated  almost  com- 
/   pletely  by  the  glacial  deposits  themselves. 

V  As  a  whole  there  seems  to  be  a  somewhat  ^ater  heterogeneitv  of  material  west  of 
.\'  the  Appalachian  region  than  within  it.  This  is  not  great  enough,  however,  to  cause 
the  predominance  ol  local  material  in  the  drift  in  this  re^on  to  be  as  characteristic  a 
{act  as  is  the  case  elsewhere.  In  Ohio,  Indiana,  and  Wisconsin,  and  apparently  the 
aime  is  true  elsewhere,  the  boundaries  between  laige  areas  of  the  different  kinds  of 
rock  may  be  determined  with  approximate  accuracy  by  an  examination  of  the  drift. 
From  this  material  inorganic  and  organic  agencies  that  have  been  operating  since 
the  deposition  of  the  material  have  prc^uced  the  black  or  brown  soils  and  the  yellow 
or  white  subsoils  of  the  Garrington,  Miami,  Shelby,  and  Williams  series,  differing 
markedly  in  appearance  and  properties  as  a  result  of  the  character  of  the  material, 
the  conditions  under  which  they  were  laid  down,  and  the  conditions  to  which  they 
have  since  been  subjected. 

East  of  the  Ohio-Pennsylvania  line,  however,  the  glacial  deposits,  excepting  a 
narrow  belt  lying  just  south  of  Lake  Ontario,  were  laid  down  on  a  topography  of  strong 
relief.  The  ice  was  concentrated,  especially  during  the  later  stages  of  its  disappear- 
ance and  the  period  of  maximum  deposition,  in  deep  valleys.  On  the  uplands,  tnere- 
fore,  excepting  areas  of  relatively  smooth  upland  plateaus,  the  glacial  deposits  are 
thin,  while  in  the  valleys  they  have  accumulated  often  to  great  thickness.  Even 
where  they  are  thick,  however,  the  predominance  of  local  material  or  of  material 
whose  parent  locality  was  not  far  away  is  very  striking.  In  northern  Pennsylvania 
the  glacial  deposits  are  almost  exclusively  made  up  of  sandstone  and  shale  material 
exactly  like  the  rocks  beneath  the  drift.  In  northern  New  Jersey  the  material  is 
mainly  shale  in  the  Kittatinny  Valley,  except  the  rather  abundant  Rittatinny  sand- 
stone material  along  the  western  side  of  the  valle^r,  crystalline  gneiss  in  the  Highland 
re^on,  and  mixed  crystalline  and  Triassic  material  in  the  Piedmont  belt  east  of  the 
Highlands.  In  the  New  England  States  the  glacial  material  is  almost  entirely  from 
crystalline  rocks,  except  the  Triassic  sandstone  material  in  the  Connecticut  lowland 
belt,  the  limestones  of  the  Berkshire  Valley,  and  the  sandstones  of  the  Narragansett 
coal  basin.  It  is  known  that  certain  areas  m  the  extreme  northern  part  of  New  Eng- 
land must  be  excepted  from  this  ^neral  statement,  but  to  what  extent  has  not  been 
determined.  In  the  Lake  Ontario  belt  of  New  York  the  material  seems  to  partake 
lesB  of  the  local  underlying  rocks  than  elsewhere. 

The  soils,  therefore,  east  of  the  Ohio-Pennsylvania  line  are  derived  from  glacial 
deposits  consisting  mainly  of  sandstone  and  shale,  mainly  of  shale,  mainly  of  crystal- 
line gneisses  and  schists,  and  mainly  of  limestone,  and  in  some  cases  of  material  made 
up  ol  two  or  more  of  these  without  the  striking  predominance  of  either.  In  all  cases 
the  derivation  of  the  material  is  determined  on  the  basis  of  the  character  of  the  stone 
and  gravel  in  it. 

EflK^h  kind  or  mixture  of  glacial  material  gives  rise  to  a  number  of  soil  series  differing 
in  accordance  with  the  conditions  under  which  the  material  was  laid  down  or  which 
have  existed  since  its  deposition.  The  top  soils  may  be  black,  brown,  yellow,  white, 
or  gray  and  the  subsoil  may  differ  as  greatly  in  color  and  other  physical  properties, 
ifldicating  differences  in  functional  activities  amply  justifying  the  classincation 
adopted. 

Over  approximately  the  southern  third  of  the  Glacial  and  Loessial  province,  west  of 
the  Ohio-Fennsylvania  State  line,  the  glacial  material  is  covered  with  rather  a  thin 
mantle  of  silty  material,  whose  derivation  has  not  been  definitely  determined  in  all 
cases.  Some  of  this  material  is  clearly  loessial,  such  as  that  lying  along  the  bluffs  of 
the  Miasoiui  and  Mississippi  Rivers.  In  other  cases  its  origin  is  not  so  clearly  evident 
from  its  distribution,  relations,  and  character.  Over  most  of  its  area  of  occurrence, 
except  the  rather  narrow  river-bluff  belts  and  certain  areas  in  close  association  with 
the  teiminal  moraines  of  some  of  the  glacial  periods,  this  material  occurs  as  a  rather 
thin  layer  mantling  the  ice-laid  deposits  witnout  producing  any  essential  change  in 
its  relief.  The  river-bluff  belts  are  thick  and  very  little  change  m  texture  takes  place 
in  the  material  from  the  surface  downward,  but  the  thinner  deposits  are  highly  silty 
OQ  the  surface  and  become  much  heavier  within  a  few  inches  from  the  surface. 

The  essential  fact,  from  the  soil  point  of  view,  that  is  common  to  all  this  material 
is  that  it  is  very  silty  on  the  surface  at  least  and  practically,  though  not  entirely, 
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stone  free  throughout  its  whole  thickness.  It  is  a  well-known  fact,  based  on  the 
studies  of  this  material  by  Chamberlain  many  years  ago  in  Wisconsin,  that  in  the 
river-bluff  belts  it  is  very  heterogeneous  in  mineral  composition.  Whether  this 
heterogeneity  is  universal  and  coextensive  with  the  distribution  of  both  its  thick 
and  thm  phases  has  not  been  determined.  According  to  the  conditions  under  which 
it  was  formed  or  that  have  existed  since  its  formation  it  exhibits  itself  now  as  black, 
brown,  or  white  on  the  surface  and  yellow,  drab,  or  gTS,y  beneath,  indicating  marked 
differences  in  functional  activities  and  physical  properties  of  the  material  justifying 
its  classification  into  a  number  of  soil  series.  One  peculiarity  of  this  province  is  that 
no  distinctively  clay  soils  have  been  reccgnized. 

The  soils  of  the  Glacial  Lake  and  River  Terrace  province  are  reworked  glacial  debris 
and  are  thus  still  further  removed  from  definite  and  specific  rock  origin.  The  mate- 
rial carried  by  the  glacial  rivers  into  the  old  glacial  lakes  has  been  subjected  first  to 
the  assorting  action  of  the  flowing  streams  and  then  to  the  wave  and  current  action  of 
the  lakes,  with  the  result  that  considerable  areas  of  clay  soils  have  been  encountered 
where  the  deep  and  quiet  lake  waters  formerly  covered  the  surface  and  considerable 
areas  of  sands  where  the  waters  were  shallower  and  more  turbulent. 

All  of  these  glacial-lake  deposits  are  of  very  recent  age.  Aside  from  river  flood- 
plain  deposits  which  are  still  in  process  of  formation  they  are  the  most  recent  deposits 
of  any  considerable  extent  in  tne  country.  The  forces  of  erosion  have  only  begun 
their  work  and  have  made  so  little  advance  that  the  land  surface  where  these  depos- 
its occur  is  still  essentially  as  it  was  when  the  lake  waters  were  drained  off.  The  first 
step,  therefore,  in  the  classification  of  the  soils  is  to  separate  them  accordine^  to  present 
drainage  conditions  into  those  in  which  drainage  has  become  well  established,  in 
which  the  proportion  and  circulation  of  water  and  air  are  normal  for  8;eneral  farm  crops, 
and  into  those  in  which  the  soils  are  so  very  young  that  drainage  has  not  been  suffi- 
ciently established  and  indeed  in  some  of  the  material  such  as  peat  and  swamp  soil 
functional  activities  are  so  immature  that  they  can  not  as  yet  be  considered  as  soils 
at  all. 

Under  each  of  these  heads  the  material  is  further  classified  according  to  color  of  soil 
and  subsoil  into  black,  brown,  red,  or  yellow  top  soil  and  black,  brown,  yellow,  red, 
or  white  subsoil;  into  calcareous  and  noncalcareous  material  where  these  differences 
are  marked;  and  with  respect  to  gravel  and  hardpan  layers,  friability,  and  permea- 
bility of  topsoil  and  subsoil.  Where  the  material  has  been  derived  from  feebly  gla- 
ciated areas  and  the  ^neral  rock  origin  can  be  determined,  this  has  also  been  used 
as  a  basis  of  classification  so  far  as  seems  justified  as  a  basis  of  classification  and  sepa- 
ration of  material  into  soil  series. 

The  materials  of  the  Coastal  Plain  province  were  laid  down  in  the  relatively  shallow 
water  of  the  Atlantic  Ocean  and  Gulf  of  Mexico  when  their  shore  lines  lay  considerably 
farther  inland  than  they  lie  at  the  present  time.  These  materials  were  laid  down  not 
only  in  shallow  water,  but  relatively  near  the  shore  also,  taking  them  as  a  whole .  Along 
the  Atlantic  portion  of  the  belt  the  continental  slope  was  and  is  relatively  steep;  the 
inland  position  of  the  shore  line  with  a  ^ven  amount  of  change  of  level  was  relatively 
small.  This  part  of  the  Coastal  Plain  is  therefore  relatively  narrow  and  all  its  parts 
were  near  the  former  shore  line.  The  shore  line  also  lay  near  the  Appalachian  Moun- 
tains, from  which  swiftly  flowing  streams  carried  relatively  coarse  material  and  de- 
posited it  in  the  sea.  It  is  inevitable,  therefore,  that  in  that  part  of  the  belt  where 
it  is  comparativeljr  narrow,  and,  more  important  still,  in  that  part  of  it  where  the  land 
area  from  which  it  received  its  deposits  was  mountainous,  these  deposits  must  be 
coarse  in  grain. 

In  the  western  part  of  the  belt,  however,  including  the  States  of  Mississippi,  Louisi- 
ana, Arkansas,  and  Texas,  the  shore  line  lay  far  inland  and  the  rivers  which  carried 
material  into  the  sea  flowed  over  broad  areas  of  smooth  plains  before  reaching  the  sea. 
Their  grades  were  therefore  gentle  and  their  loads  of  suspended  material  correspond- 
ingly fine  in  grain.  In  this  part  of  the  belt,  therefore,  there  is  a  much  larger  percent^ 
age  of  clav  and  silt  deposits. 

The  soil  material  is  so  heterogeneous  and  so  remote  from  specific  rock  origin  that 
this  factor  can  not  be  taken  into  account  in  the  classification.  It  is  noticeable,  how- 
ever, and  the  fact  is  used  in  the  classification  of  soils,  that  in  certain  parts  of  the  prov- 
ince there  is  soil  material  unlike  that  found  in  any  other  portion,  and  this  is  associated 
in  a  general  way  with  the  origin  of  the  material. 

In  that  part  of  the  Coastal  Plain  north  of  the  drainage  basin  of  the  Potomac  River, 
where  for  physiographic  reasons  its  latest  deposit  must  have  come  from  the  Glacial, 
Piedmont,  and  Appalachian  provinces,  there  are  characteristic  soils  not  found  else- 
where. There  are  distinctive  soils  also  in  that  portion  of  the  Coastal  Plain  between 
the  Potomac  and  the  Mississippi  River  drainage  basin  where  the  material  has  come 
mainly  from  the  Piedmont  and  Appalachian. 
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The  last  extensive  deposit  of  material  that  was  spread  over  the  Coastal  Plain 
consisted  of  gravels  and  sands.  Its  distribution  is  the  widest  of  any  of  the  known 
Coastal  Plain  deposits,  so  that  it  must  have  covered  the  whole  area  not  like  a  mantle, 
but  like  a  flood  wiping  out  preexisting  topographv.  There  is  still  some  question  as 
10  the  origin  of  this  deposit— whether  it  was  laid  down  in  the  sea  or  distributed  over 
the  surface  of  the  land  by  rivers  dividing  and  redividing  into  many  distributaries. 
So  far  as  soils  or  soil  classification  is  concerned  the  settlement  of  this  question  can  be 
left  to  geologists.  The  significant  fact  from  the  soil  point  of  view  is  tnat  there  was  a 
Snal  deposit  of  sand,  clayejr  sand,  and  gravel  spread  over  the  Coastal  Plain  region. 
Where  areas  of  original  undissected  portions  of  the  Coastal  Plain  still  exist  the  soib  are 
derived  from  this  material.  Such  areas,  however,  are  of  rare  occurrence,  so  that  most 
of  this  material  has  become  mixed  with  that  from  other  Coastal  Plain  deposits  or 
furnishes  a  coating  over  these. 

Under  each  of  the  main  divisions  of  the  Coastal  Plain  there  are  the  older  soils,  fimc- 
tiooally,  where  drainage  is  well  established,  and  the  younger  soils,  where  drainage  is 
as  yet  poorly  established,  and  in  each  of  these  groups  are  materials  of  different  color 
in  top  soil  and  subsoil,  of  different  conditions  of  plasticity,  of  hardpan  and  ^vel 
substratum  which  exhibit  sufficient  differences  in  functional  activities  to  justify 
their  separation  and  classification  as  distinct  soil  series. 

The  River  Flood  Plains  province  occupies  a  somewhat  intermediate  place  between 
the  Coastal  Plain  and  the  other  soil  provmces.  The  rivers  receive  material  from  each 
cf  the  soil  provinces  and  carry  it  down  more  or  less  directly  and  quickly  to  the  coast 
to  be  worked  over  into  some  future  extension  of  the  Coastal  Plain,  or  they  leave  it,  for 
the  time  being  at  least,  as  a  valley  filling  in  the  form  of  bottom  lands  or  terraces 
now  far  above  present  overflow  of  the  stream. 

Unlike  the  Coastal  Plain  province,  which  has  a  very  large  proportion  of  sands  and 
sandy  loams,  the  River  Flood  Plains  province  has  practically  no  distinctively  sand 
soils,  except  such  as  have  been  left  in  old  abandoned  channels  and  in  the  bottoms  along 
the  smaller  streams.    Thereiseven  very  little  sandy  loam. 

Rivers  do  not  begin  the  formation  of  a  flood  plain  until  they  have  reached 
erade  or  establi^ed  a  profile  of  equilibrium — a  balance  between  tne  fall  and  the 
character  of  the  load  carried.  This  stage  in  the  life  of  a  stream  is  reached  only 
after  the  country  drained  by  it  has  attained  a  relatively  advanced  stage  of  devel- 
oponent,  after  the  whole  drainage  basin  has  been  dissected  and  valley  slopes  not 
only  produced  but  worked  backward  to  a  weathered  slope — ^in  short,  a  stage  in 
which  the  material  delivered  to  the  streams  is  chemically  weathered  material 
rather  thui  mechanically  weathered  material.  The  predominant  material  is  there- 
fore relatively  fine  in  grain.  The  streams  adjust  their  slopes  or  grades  to  the 
character  of  this  predominant  material.  The  velocity  of  the  streams  becomes  a 
velocity  suflScient  to  carry  in  suspension  material  of  this  size  as  a  maximum.  What 
coaner  material  is  deliveared  to  tne  stream,  therefore^  is  left  in  the  channel  serving 
to  build  it  up  or  else  is  rolled  along  the  bottom.  The  significant  fact  is  that  this  coarse 
material  is  sot  carried  in  suspension.    When  the  stream  overflows  its  banks  and 

rids  over  its  flood  plain  the  coarsest  of  the  suspended  material  is  deposited  near 
channel,  building  up  a  channel  belt  rather  rapidly,  corresponding  in  the  long 
run  to  the  rate  of  upbuilding  of  the  channel  bottom  by  tne  material  too  coarse  to  be 
carried  in  suspension.  The  finer  suspended  material  is  deposited  in  the  places  where 
the  flood  waters  became  practicaUy  stagnant.  Since  sands  andgravels  are  not  carried 
in  suspension  they  can  not  be  deposit^  on  the  flood  plains.  'Hiese,  however^  where 
they  have  been  rolled  along  the  bottoms  of  the  channels,  as  is  the  case  of  nvers  to 
which  they  are  delivered  by  their  tributaries,  are  found  as  a  more  or  less  deep 
substratum  underlying  the  material  deposited  from  suspension. 

The  River  Flood  Plains  province,  extending  as  it  does  like  fingers  through  all 
the  other  soil  provinces,  to  pick  up  through  the  agency  of  the  rivers,  streams,  and 
rivulets  material  from  each  acre  of  land,  contains  a  very  heterogeneous  mixture  of 
rock  material,  but  the  principal  source  oi  this  material  can  usually  be  traced  at  least 
to  the  soil  province  from  which  it  was  derived.  Thus  we  have  a  division  of  the  River 
Flood  Plains  province  made  up  of  material  of  mainly  glacial  origin;  another  division 
of  the  Piedmont  material;  and  so  for  Appalachian,  Appalachian  and  limestone  mixed, 
Appalachian,  limestone,  and  Piedmont  mixed.  Glacial  and  Appalachin  mixed,  loessial 
material.  Coastal  Plains,  and  Residual  Prairie  material.  Each  of  these  divisions  show 
soil-foniung  material  differing  markedly  from  the  same  material  in  its  original  posi- 
tion. Thus  the  Congaree  series  is  derived  directly  from  Piedmont  material  and  still 
shows  some  of  the  characteristics  of  Piedmont  material,  but  the  Congaree  is  entirely 
unlike  any  of  the  specific  Piedmont  series.  It  has  certain  River  Flood  Plains  char- 
acteristics which  mow  definitely  to  which  province  it  belongs  and  enough  of  the 
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Piedmont  characterifitics  to  show  in  what  divifdon  of  the  River  Flood  Plains  province 
itfallB. 

In  many  parts  of  the  country  the  former  flood  plains  of  the  streams,  especially  of 
small  streams,  have  been  covered  by  a  coating  of  considerable  thidmesa  of  coUuvial 
and  alluvial  fan  material  washed  in  from  the  valley  slopes.  This  has  taken  place  as 
a  consequence  of  the  clearing  and  cultivation  of  tiiese  slopes  and  their  consequent 
severe  erosion.  Nature's  cover  of  vegetation  before  the  advent  of  man  to  the  r^ion 
protected  them  from  excessive  erosion  to  such  an  extent  that  the  stream  in  the  adjacent 
valley  was  able  to  control  the  material  delivered  to  it  and  to  distribute  it  in  accordance 
with  its  current.  The  sudden  great  increase  of  material  washed  into  the  vallev, 
however,  in  recent  years  has  completely  overloaded  tiie  stream,  rendering  it  wholly 
incapable  of  shaping  its  flood  plain  as  formerly.  The  new  material  is  dropped,  there- 
fore, by  the  small  rills  as  soon  as  their  carrying  power  is  checked  on  reachinjg  the 
bottom  of  the  valley  slope.  It  accumulates  as  alluvial  fan  material  and  vanes  in 
texture  from  place  to  place  and  from  top  downward  very  greatly,  depending  upon  the 
amount  of  water  and  its  distribution  in  each  rill  that  m^e  the  deposit.  It  was  not 
deposited,  therefore,  under  the  uniform  conditions  existing  in  every  flood  plain, 
but  under  the  local  conditions  existing  for  each  hillside  rill.  It  has  no  uniform  tex- 
ture therefore.  It  has  been  mapped  by  the  soil-survey  fleld  men  as  Meadow.  It 
not  onlv  lacks  imiformity  in  texture  over  any  mapable  area,  but  it  is  as  a  rule  poorly 
draiaed.  This  is  also  the  case  with  other  pliases  of  river  flood-plain  deposits,  so  that 
a  first  stage  in  the  classification  is  to  divide  the  material  in  each  division  of  the  prov- 
ince into  mature  soil  with  drainage  well  established  and  less  mature  soils  with  drain- 
age poorly  established.  In  each  of  these  subgroups  the  color  of  top  soil  and  subsoil 
the  presence  of  gravel  layers  or  of  iron  or  lime  concretions,  the  porosity  of  the  mate- 
rial, the  stage  of  oxidation,  particularly  of  the  substratum,  and  the  elevation  above 
normal  or  flood-water  level  ot  the  streams  are  all  considered  in  the  classification  and 
final  establishment  of  the  several  soil  series. 

It  is  impossible  to  ^ive  in  any  written  document  the  many  natural  phenomena  that 
assist  the  field  man  in  the  mapping  and  classifying  of  soils.  Experience  has  taught 
him  to  associate  with  a  chan^  in  soil  type,  conditions  such  as  the  topoeraphy  and 
physiography,  the  kind  of  native  v^tation  and  the  character  of  growth,  the  physical 
peculiarities  of  road  cuts,  the  records  of  well  borings,  the  form  of  surface  erosion,  the 
feel  of  the  soil,  and  other  obvious  physical  characters.  AH  these  he  has  come  to 
look  for  and  value,  as  his  experience  dictates,  in  confirmation  of  his  judgment  as  to 
the  proper  place  for  the  material  in  the  scheme  of  soil  classification. 

Having  ^iven  this  general  statement  describing  the  forces  which  have  operated  to 
form  the  soils  of  the  seven  great  soil  provinces  into  which  the  eastern  half  of  tne  United 
States  has  been  divided  and  of  the  oasis  of  classification  of  the  different  kinds  of  ma- 
terial or  the  soil  series  in  each  province,  it  will  be  unnecessary  to  describe  the  western 
soil  res^ions,  for  these  are  each  described  at  length  in  subseouent  pages.  It  will  be 
seen  that  each  of  these  regions  is  subdivided  mto  seven  divisions,  coiresponding 
with  the  eastern  provinces,  and  that  the  same  forces  have  operated  here  as  in  the 
East.  All  these  matters  are  also  shown  in  the  diagrammatic  keys  placed  at  the  end 
of  the  section  devoted  to  each  province  and  region.  In  these  keys  the  differences  in 
the  soil  series  can  be  seen  at  a  glance. 
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SOILS  OF  THE  PIEDKOITT  PLATEAU  PBOVIHCE. 

By  Hugh  H.  Bbnnbtt. 
DE8CBIPTION  OF  THE  PROVINCE. 

BOUNDARIES. 

The  Piedmont  Plateau  comprises  the  rolling  to  hilly  region  lying  between  the 
eastern  foot  of  the  Appalachian  Mountains  and  the  Atlantic  Coastal  rlain^  The  north- 
ern end  of  this  provmce  lies  in  northeastern  New  Jersey,  along  the  glacial  boundary, 
in  the  vicinity  of  the  Hudson  River.  It  extends  southwestwiun  through  New  Jersey, 
across  southeastern  Pennsylvania,  central  Maryland,  and  the  District  of  Columbia  to 
central  Viiginia  in  a  belt  ranging  from  20  to  50  miles  in  width.  Widening  here,  it 
ooDtinues  in  a  southwesterly  direction  across  Virginia,  central  North  Carolina,  western 
South  Carolina,  and  northern  Georgia,  to  the  vicmity  of  Clanton,  in  central  Alabama, 
with  an  average  width  of  approximately  115  miles.  The  province  has  a  length  of 
900  miles  and  embraces  an  area  of  approximately  73,770  square  miles. 

TOPOGBAPHY. 

While  the  region  exhibits  a  diversity  of  topographic  forms,  it  has  certain  general 
features  which  define  it  as  a  distinct  topographic  imit.  The  general  surface  configura- 
tion is  that  of  a  broad  plain  of  moderate  elevation  sloping  gently  southeastward.  It 
>?  dissected  by  the  valleys  of  intricate  systems  of  perennial  streams  and  intermittent 
diamageways.  The  valleys,  goiges,  and  gullies  of  these  waterways  have  invaded  the 
region  so  thoroughly  l^at  no  areas  of  any  considerable  size  remain  entirely  imdis- 
wted.  The  topography  may  be  broadly  characterized  as  rolling  to  hilly  and  ridgy. 
The  valley  slopes  are  usually  smooth  and  rounded  rather  than  rough  and  angular,  so 
that  a  laige  proportion  of  the  reg[ion  is  tillable  from  the  edge  of  the  stream  bottoms  to 
the  crests  of  ridfres  and  tops  of  hills.  Areas  of  rough,  gullied  land  are  not  uncommon, 
however,  especially  in  some  localities  near  tJie  Coastal  JPlain  border  and  in  the  vicinity 
of  the  deeper  valleys  of  the  major  streams.  These  gullied  areas  are  more  common 
<[i  that  part  of  the  province  lying  south  of  the  Chesapeake  Bay  section  than  north 
of  this  section. 

The  broader  stream  divides  are  naturally  smoother  than  the  narrow  ridges  between 
the  deep  stream  valleys.  Over  many  of  these  broad  divides  there  are  plateaulike 
areas  of  considerable  extent  which  have  a  gently  rolling  to  undulating  topc^raphy. 
Also  the  relief  is  not  so  pronounced  over  much  of  the  border  zone,  where  the  Piedmont 
frequently  grades  imperceptibly  into  the  Coastal  Plain.  There  are  many  scattered 
fetches  ana  some  considerable  bodies  of  distinctivelv  flat  to  undulating  or  gently  roll- 
in?  land  where  the  imiform  weathering  of  the  underlying  rocks  has  favored  the  devel- 
opment of  a  smooth  topography.  This  is  true  of  areas  of  the  Iredell  soils,  derived  from 
diorite  and  associated  rocks.  These  soils  have  a  prevailingly  smooth  topography  and 
u.^ually  occupy  peculiar  low,  basinlike  positions  with  respect  to  the  surrounding 
soils  underlain  by  granites,  gneisses,  and  schists.  The  soils  derived  from  rocks  of  the 
included  Triassic  basins,  particularly  the  Penn  group,  are  characteristically  much  less 
rolling  in  topography  than  those  from  the  granitic,  gneissic,  and  schistose  rocks. 

The  sky  line  of  the  Piedmont  country  as  seen  from  one  of  its  summits  stands  out  with 
striking  evenness,  except  for  an  occasional  conspicuous  hill  or  ridge  reaching  sometimes 
H^'eraf  hundred  feet  above  the  general  upland  level.  These  isolated,  prominent 
elevations,  known  as  monadnocks,  represent  areas  where  the  rocks  have  been  more 
p^istant  to  the  effects  of  weathering,  and  show  a  correspondinglv  slower  wearing  down 
rf  the  surface  by  erosion.  Notable  examples  of  monadnock  hills  and  ridges  are  Kings 
Mountain  in  North  Carolina,  Southwest  Mountain  in  Viiginia,  and  Sugar  Loaf  Moun- 
tain in  Maryland. 

The  seaward  border  of  the  province  for  a  considerable  distance  is  fairly  sharply  defined 
I'v  the  "fall  line,"  constituting  a  border  zone  through  which  the  waters  of  tne  laiger 
Piedmont  streams  cascade  over  rocky  ledges  or  rusn  swifty  over  rocky  bottoms  of 
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ocally  accentuated  slope  directlv  into  navigable  waters  of  Coastal  Plain  streaniB, 
either  of  a  tidal  character  or  of  relatively  slow  current.  The  boundarv  is  not  every- 
where distinct,  either  as  regards  topography  or  character  of  soil.  In  places  there  is  & 
zone  having  onl^  a  thin  apron  of  C<»stal  Plain  material  overlapping  the  Pie4mont 
formations,  and  including  frequent  outcrops  of  soil  of  the  latter  provmce.  Here  tlie 
topography  is  often  of  no  assistance  in  locating  the  boundary,  and  the  soil  fre<iueiitly 
must  be  very  carefuUv  examined  in  order  to  establish  the  true  line  of  separation. 

From  the  base  of  tne  Blue  Ridge  Mountains  in  Geoii^ia,  North  Carolina,  and  Vir- 
ginia, of  Catoctin  and  South  Mountain  in  northern  Virginia,  Maryland,  ana  southern 
Pennsylvania,  of  the  Durham  and  Reading  HiUs  of  eastern  Pennsylvania,  and  Uieir 
extension,  the  Highlands  of  New  Jersey,  in  northern  New  Jersey,  the  Piedmont 
Plateau  graduallv  descends  to  the  southeast  from  an  elevation  varying  from  700  to 
1,600  feet  along  the  inner  margin  to  altitudes  of  100  to  700  feet  along  the  Coastal  Plain 
boundary.  Both  the  seaward  and  inland  borders  rise  gradually  from  the  lower  alti- 
tudes in  New  Jersey,  Peimsylvania,  and  Maryland,  to  the  highest  elevations  in  Vir- 
ginia, the  Carolinas.  and  Georgia. 

Inasmuch  as  the  boundary  line  between  the  Piedmont  and  Appalachian  provinces 
is  mainly  one  of  elevation  rather  than  of  distinct  soil  difference,  it  follows  that  the 
line  of  separation  is  one  of  intricate  curvature  and  frequently  indistinct  location 
except  as  viewed  in  panorama.  In  Alabama,  Virginia,  and  the  region  to  the  north 
the  Piedmont  occasionally  abuts  for  short  distances  in  relatively  low  positions  against 
the  soils  of  the  Limestone  Valleys.  Near  the  western  border  of  the  province  there  are 
some  occasional  outlying  patches  of  the  Limestone  Valleys  and  Appalachian  provinces. 

As  with  the  Coastal  Plain,  the  most  uneven  portion  of  the  Piedmont  is  found  imme- 
diately along  the  inland  boundary  where  the  hills  and  winding  ridges  rise  to  altitudes 
of  1,000  to  1,500  feet,  and  where  the  streams,  though  frequently  representing  merely 
headwater  drainageways,  have  cut  deep  valleys.  The  interior  portion  of  the  province, 
wi^  a  lower  relief  than  the  Appalachian  border  zone,  is  ordinarily  more  rolling  than 
the  marginal  strip  bordering  the  Coastal  Plain.  The  lowest  elevations  of  the  province 
are  found  in  New  Jersey,  Pennsylvania,  and  Maryland. 

DRAINAGE. 

The  primary  waterways  of  the  Piedmont  divide  into  secondary  streams  which  in  turn 
divide  into  smaller  brooks  or  "branches,"  which  dwindle  to  mere  wet- weather  drain- 
ageways or  "gullies."  This  network  of  waterways  ramifies  the  region  thoroughly, 
providing  excellent  drainage  for  the  entire  region.  With  few  exceptions  the  larger 
streams  traverse  the  re^on  with  little  or  no  regard,  so  far  as  their  general  direction  is 
concerned,  for  ineoualities  in  the  hardness  of  the  rocks,  crossing  the  province  at  wide 
angles  to  the  nortneastHsouthwest  trend  of  the  rock  lormations.  In  Alabama  and 
Georgia  the  main  streams  follow  for  considerable  distances  the  general  direction  of  tlie 
strike  of  the  rocks.  The  smaller  streams  are  more  dependent  upon  the  structure  and 
character  of  the  rocks  and  their  courses  frequently  show  adjustment  with  the  strike, 
following  its  general  direction  into  the  main  drainageways.  The  minor  ravines  spread 
out  widely,  with  no  dependence  upon  the  character  of  rock  structure. 

With  re^u^l  to  the  width  of  the  stream  flood-plains,  the  variations  of  rock  hardness 
have  considerable  influence.  They  gradually  widen  out  within  the  limits  of  the 
softer  rocks  and  narrow  down  or  completely  disappear  where  the  streams  traverse  the 
more  resistant  formations.  The  widtn  of  the  Piedmont  stream  bottoms  averages  much 
less  than  that  of  the  streams  of  the  Coasta/l  Plain,  owing  to  the  more  resistant  character 
of  the  Piedmont  rocks  as  compared  with  the  unconsolidated  deposits  and  comparatively 
soft  rocks  of  the  Coastal  Plain.  Also,  for  the  same  reason,  stream  terraces  are  very 
much  less  in  evidence,  and  as  a  general  rule  narrower  than  those  of  the  Coastal  Plain. 

North  of  the  Roanoke  River  the  headwaters  of  the  major  streams  extend  well  out 
into  Uie  Appalachian  Mountains  and  the  Limestone  Valleys,  whereas  to  the  south  the 
larger  streams  either  barely  reach  the  Appalachian  edge  or  have  their  sources  com- 
pletely within  the  Piedmont  Plateau. 

GEOLOGY. 

The  Piedmont  Plateau  is  a  region  of  complex  rocks,  including  principally  (1)  old 
igneous  rocks,  such  as  diorite,  diabase,  ^bbro,  and  granite,  with  more  recent  igneouB 
extrusives  and  intrusives  of  the  Triassic  basins;  (2)  the  old  metamorphosed  igneous 
and  sedimentary  rocks,  such  as  ^eias,  schist,  phyllite,  and  slate;  and  ^3)  young 
sedimentary  rocks,  such  as  the  Tnassic  sandstones,  conglomerates,  and  shales.  The 
older  rocks,  both  igneous  and  sedimentary,  have  been  tilted  and  warped  out  of  all 
semblance  to  their  original  position.    Owing  to  the  irregularity  of  the  disturbances  in 
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the  origmal  positions  of  the  rocka,  to  the  abundance  of  irregularly  distributed  intrus^ 
JTOB  and  extrusivQS,  and  to  the  effects  of  long-continued  erosions,  this  region  is  one  in 
vhich  constructional  topography  is  practiodly  wanting,  the  surface  configuration 
beis^  nearly  eversrwhere  at  variance  with  the  rock  structure.  Some  topograpnic  con> 
Icnnity  with  the  rock  structure  is  shown  in  portions  of  the  Triassic  baans  where  the 
relatively  smooth  suiiice  is  api)arently  more  or  leas  dependent  upon  the  uniformity  in 
the  character  <k  the  rocks  and  the  comparative  horizontality  of  tneir  strata  and  conse^ 
quent  even  weathering. 

The  Triassic  rocks  constitute  a  distinct  geological  formation,  although  the  included 
dikes,  as  soil-formers,  are  essentially  the  same  as  the  older,  igneous  Piedmont  rocks. 
It  is  the  sedimentaries  of  this  group,  the  sandstones,  conglomerates,  and  shales,  repre^ 
Benting  consolidated  sediments  laia  down  in  erosional  troughs,  that  are  so  distinctly 
different  from  the  icenous  and  metamorphic  rocks  of  the  province.  These  really 
form  a  subdivision  of  the  province  as  regards  both  the  character  of  the  rocks  and  of 
the  derivative  soils,  but  their  distribution  and  land  form  are  such  that  they  properly 
constitute  a  part  of  the  physiographic  re^on,  being  unlike  the  detached  areas  of  the 
Limestone  Valleys,  Aprudachian  Mountams,  and  Coastal  Plains.  These  latter  repre- 
sent oudyinfi;  or  subordinate  developments  of  the  great  provinces  which  have  tneir 
typical  dev^opment  outside  of  the  Imiits  of  the  Piedmont. 

SOILS. 

The  soils  of  the  Piedmont  Plateau  consist  of  residual  products  formed  in  place  by 
the  decay  of  the  underlying  rocks.  Under  the  influence  of  the  solvent  action  of 
a  tmospheric  water,  the  loosening,  splitting,  and  chipping  forces  of  temperature  changes, 
freezing  water,  and  plant  roots,  tne  rocks  have  been  loosened  structurally,  disinte* 
grated,  and  decompdSed  to  depths  var^ring  from  a  few  inches  to  50  feet  or  more,  and  the 
re  sidues  of  such  decay  have  been  left  in  the  form  of  a  mantle  of  soil  either  directly  over 
or  near  the  parent  rocks.  Thus,  with  little  chance  for  mixing  the  material,  aside  from 
the  relatively  unimportant  work  of  gravitational  creep  and  coUuvial  action,  the  texture 
and  character  of  the  soil  are  depenoent  to  a  very  large  extent  upon  the  character  of  the 
underlying  rocks. 

The  most  effective  work  of  water  with  respect  to  soil  differentiation  has  consisted, 
first,  of  the  washing  out  of  the  finer  particles  through  superficial  erosion  to  leave 
coarser  textured  surfoce  soils,  and  second,  of  the  bodily  removal  of  superficial  layers  of 
both  coarser  and  finer  material  to  expose  the  heavier  subsoils.  Occasionally  loamy 
soils  have  been  formed  on  the  lower  slopes  bv  the  downward  creeping  and  washing  of 
fine  particles,  while  in  other  instances,  sandy  material  has  been  swept  from  higher 
elevations  during  torrential  rains  to  cover  with  coarser  textured  soils  tne  slopes  origi- 
ludlv  occupied  by  fine  material. 

The  two  important  factors  which  have  governed  soil  differentiation  in  this  province, 
then,  have  been  the  character  of  the  original  rocks  and  the  effects  of  suoseauent 
erosion.  There  has  thus  been  far  less  opportunity  for  the  wide  differentiation  of  tex- 
ture and  the  thorough  mixing  of  material  than  has  obtained  in  the  Coastal  Plain  where 
an  enormous  amount  of  reworking  by  streams,  waves,  and  tides  has  taken  place. 
Accordingly  the  soil  material  of  the  Piedmont  is  much  more  uniform  in  character  than 
in  the  case  of  soils  within  the  Coastal  Plain.  Also,  the  Piedmont  soils  have  a  corre- 
spondin^y  narrower  ran^  in  crop  adaptation  and  more  nearly  uniform  productiveness. 

The  control  of  erosion  is  one  of  the  most  difficult  problems  connected  with  the  farm- 
ing of  the  Piedmont  soils.  Especially-  in  the  soutnem  division  is  much  of  the  land 
peculiarly  susceptible  to  erosion.  There  are  many  slopes  and  gullied  areas  where 
erosion  has  kept  close  pace  with  rock  weathering  or  has  removed  completely  the  soil 
material.  This  wasteful  wash  can  be  checked  if  not  prevented  by  terracing  the  slopes, 
increasing  the  absorptive  power  of  the  soil  by  deeper  plowing,  by  incorporating  vege- 
table matter,  and  by  seeding  the  land  to  soil-binding  grasses. 

Deep  sandy  soils  are  practically  wanting  in  the  Piedmont.  The  subsoil  portion  of 
the  normal  soils  of  this  r^on  nearly  alwa3rs  consists  of  a  brittle  heavy  clay.  The 
nrface  sqUb  are  also  prevaiBngly  much  heavier  than  those  of  the  Coastal  Plain  region, 
ttd  where  the  surface  portion  does  consist  of  sand^r  material  it  is  seldom  more  than 
b  to  12  inches  deep.  The  friable,  sandy  clay  subsoils  of  the  Coastal  Plain  find  their 
textural  equivalent  in  comparatively  small  areas  of  the  Piedmont  lands.  The  sandy 
loams,  clay  loams,  and  clays  occupy  by  far  the  greater  proportion  of  the  region. 

In  Uieir  distribution  certain  soil  series,  such  as  the  Chester  and  Manor,  are  confined 
higely  to  that  portion  of  the  Piedmont  Iving  to  the  north  of  a  line  crossing  the  province 
a  the  vidnity  of  Culpeper,  Va.,  while  other  prominent  series,  such  as  the  Cecil, 
I'Oaisa,  and  Durham,  are  generally  found  south  of  this  latitude.  This,  however,  is  not 
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an  arbitrary  line  of  separation  since  certain  soils  are  developed  in  both  diviflions,  tlie 
Cecil,  for  example,  having  been  mapped  all  the  way  from  the  southern  limits  of  the 
Piedmont  in  central  Alabama  to  nortnem  Maryland. 

CLIMATIC   INFLUENCE. 

The  Piedmont  Plateau,  running  diagonally  to  the  parallels  of  latitude  for  an  approxi- 
mate distance  of  900  miles,  extends  from  latitude  32°  30^  north  to  latitude  41 '^  north. 
This  broad  range  in  latitude,  coupled  with  a  range  in  sdtitude  of  nearly  1,400  feet, 
is  necessarily  accompanied  by  a  wide  variation  of  temperature,  represented  by  an 
annual  mean  of  66°  F.  in  central  Alabama  and  52°  F.  m  the  vicinity  of  New  York 
City,  with  a  measurable  difference  between  the  eastern  and  western  borders.  There 
is  no  very  important  variation  in  the  precipitation,  the  average  rainfall  for  the  region 
being  about  45  inches. 

DISTRIBUTION  OF  CBOPS. 

The  distribution  of  crops  is  igovemed  to  a  considerable  degree  bv  temperature 
variations,  and  is  but  slightly  anected  by  the  precipitation.  Crops  like  com,  small 
grains,  Irish  potatoes,  and  tobacco  will  succeed  throughout  the  province.  Cotton  is 
restricted  to  that  portion  lying  to  the  south  of  a  diagonal  line  extending  from  about 
the  western-central  boundary  in  North  Carolina  to  the  northern  boundarv  of  the 
Vimma-North  Carolina  line,  about  the  point  of  contact  of  the  Coastal  Plain  and 
Piedmont.  A  few  winter  apples,  especiaUy  the  Winesap,  succeed  alon^  the  western 
border  from  central  Virginia  to  northern  Geoigia,  while  a  number  of  varieties  do  well 
in  the  area  from  northern  Virginia  to  New  York.  Timothy  be^s  to  thrive  in  northern 
Virginia,  and  buckwheat  does  quite  well  in  the  Pennsylvania-New  Jersey  portion  of 
the  province. 

EFFECT  OF  CLIMATE  ON  EROSION. 

The  freesdng  of  the  soil  to  greater  depths  in  the  northern  Piedmont  undoubtedly 
has  assisted  in  malriTip  the  land  here  less  susceptible  to  erosion  than  in  the  southern 
division.  Freezing  effects  a  more  open  structure,  to  the  depth  to  which  frost  extends, 
with  a  consequent  iacrease  in  the  capacity  of  the  soil  to  absorb  the  rainfall,  thus 
reducing  the  run-off  and  its  disastrous  results.  Also,  the  protracted  winter  freezes 
serve  to  nold  the  soil  in  place  against  winter  erosion,  while  the  more  persistent  growth 
of  grass  in  the  cooler  northern  latitudes  helps  to  lessen  the  damage  from  summer  rains. 

SOILS  OF  THE   SOUTHEBN  PIBDMOXT. 

The  most  important  soils  of  the  Southern  Piedmont  re^on  in  poiat  of  extent  and 
agricultural  importance  are  found  in  the  Cecil  series,  which  is  extensively  developed 
throughout  the  entire  southern  division.  The  next  important  group  is  represented  by 
the  Louisa  series,  the  members  of  which  have  red  and  gray  soils  witn  red  clay  subsoils, 
like  the  Cecil,  though  differing  from  the  latter  in  origm,  in  agricultural  value,  and  in 
having  a  highly  micaceous  subsoil.  The  Cecil  soils  are  derived  chiefly  from  granites 
and  gneisses,  while  the  Louisa  are  derived  from  talcose  and  micaceous  schists. 

The  members  of  these  series,  respectively,  consist  of  essentially  the  same  materials, 
mineralogically  and  chemically.  The  respective  subsoils  show  marked  similarity 
in  character  of  material,  the  type  classification  being  based  upon  differences  in  the 
texture  of  the  relatively  shallow  surface  soil. 

Subordinate  soils  of  the  Southern  Piedmont — subordinate  both  in  extent  and  in 
general  agricultural  value — are  derived  from  various  igneous  rocks  giving  more  or 
less  varied  residual  products.  These,  however,  do  not  give  rise  to  complete  soil 
series,  which  can  haroly  be  effected  where  the  products  of  decay  are  so  similar  in  their 
textural  characteristics  and  where  erosion  has  been  probably  the  only  important 
factor  in  modifying  the  mantle  of  decayed  rock  material. 

The  Iredell  and  Durham  soils,  while  not  nearly  so  extensive  as  the  Cecil  group, 
occupy  a  considerable  area.  The  Iredell  soils,  derived  largely  from  diorite,  have 
yeUowiah-brown  to  erayish-yellow,  very  sticky  subsoils  of  heavy  intractable  clay. 


'  quartz  and 


while  the  Durham,  dfenved  from  granites  and  gneiss,  consisting  largely  of  quartz  i 
feldspar,  have  yellow,  friable  sandy  clay  subsoils.  Texturally  the  subsoils  of  the 
Iredell  and  the  related  Mecklenburg  series  are  the  nearest  Piedmont  equivalents  of 
the  heavy,  plastic  clay  subsoils  of  the  Coastal  Plain  soils,  typically  rej)re8ented  by 
the  Susquehanna  series,  while  the  Durham  and  the  related  Appling  series,  together 
with  the  Granville,  are  in  characteristics  of  both  the  soils  and  subsoils  nearest  like 
the  Norfolk  soils. 
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The  Iredell  soils  are  widely  distributed  throughout  the  southern  division  of  the 

r»vince.  Some  of  the  most  important  areas  are  found  in  the  vicinity  of  Chester, 
C;  Statesville,  N.  C;  and  the  region  through  Culpeper  and  Warrenton,  Va.  The 
Durham  series  is  most  prominently  developed  in  Vugmia  and  the  Garolinas,  while 
the  related  Appline  soils,  so  far  as  mapped,  nold  a  corresponding  place  in  the  eastern 
part  d  the  South  Carolina  and  Geoma  Piedmont  region. 

Two  rather  extensively  developed  series  are  represented  by  the  Alamance  and 
GecRgeville,  the  silt-loam  members  of  which  dominate  the  central  portion  of  North 
OuQUna,  where  the  peculiar  series  of  fine-grained  slates  known  as  the  Carolina 
slates  are  responsible  for  these  compact  silt  loams,  having,  respectively,  gray  and 
reddish  soils  and  yellow  and  red  silty  clay  subsoils. 

SOILS  OF  THB  NOBTHEBN  PIEDMONT. 

The  northern  extension  of  the  Piedmont  Plateau,  which  is  comparatively  narrow, 
is  dominated  by  the  Chester  series,  derived  chiefly  from  gneiss,  granite,  and  schist, 
and  the  Penn  series,  derived  from  the  dark  Indian-red  sandstone,  shale,  and  con- 
glomerate of  Triassic  ase  (Newark). 

The  Chester  series,  cnaracterized  by  its  grayish  or  gra}rish-brown  soils  and  yellow, 
moderately  dense  clay  subsoils,  is  extensively  developed  in  Pennsylvania,  Maryland, 
&nd  northern  Virginia.  In  color  these  soils  correspond  to  the  Durham  of  the  southern 
portion  of  the  province,  although  there  is  a  wide  difference  in  texttire.  The  Chester 
19  derived  largely  from  fine-grained  rocks  and  in  its  typical  development  has  clay 
subsoils  with  a  relatively  small  sand  content,  whereas  tne  Durham  is  chiefly  from 
coarBe-grained  rocks,  and  has  sandy  clay  subsoils  of  friable  structure.  The  Chester 
foils  are  more  productive  than  the  Durham. 

The  Penn  series  is  quite  extensively  developed  in  a  nearly  continuous  belt  from 
New  York  City  to  the  vicinity  of  Orange,  Va.  It  occupies  the  ereater  part  of  the 
province  in  New  Jersey,  is  extensive  in  Pennsylvania,  ana  of  considerable  importance 
m  both  Maryland  and  Virginia.  Smaller  boaies  of  the  Penn  and  the  related  Gran- 
\ille  occur  over  the  scattered  areas  of  Triassic  rocks  in  the  southern  division  of  the 
province  as  far  south  as  the  vicinitv  of  Wadesboro,  N .  C .  The  most  important  develop- 
ments are  the  narrow  interrupted  belt  in  Campbell  and  Pittsylvania  Counties,  Va., 
Rockinffham  and  Stokes  Counties,  N.  C,  and  the  wide  belt  extending  from  the  neigh- 
borhood of  Oxford,  N.  C,  southwesterly  to  the  South  Carolina  line  near  Wadesboro. 

The  Penn  and  Granville  are  the  only  important  Piedmont  soils  derived  from  xmmodi- 
fied  sedimentary  rocks.  In  the  Penn  series  the  loams  are  the  important  types,  while 
the  sandy  loams  predominate  in  the  Granville.  The  more  important  members  of  the 
Granville  soils  are  derived  from  a  coarser  textured  sandstone  than  the  Penn  types, 
and  have  doubtless  undergone  more  complete  weathering  or  have  been  influenced  more 
through  the  elutriation  processes  of  erosion.  The  Granville  soils  are  very  much  like 
the  Durham  in  color  and  textural  characteristics.  Both  the  Penn  and  Granville  series 
include  good  agricultural  soils. 

Another  nortnem  Piedmont  series  has  been  given  the  name  Manor.  These  soils 
have  an  especially  important  development  in  Pennsylvania.  They  are  derived  from 
Krhists  and  have  a  reodish  clay  subsoil  with  a  greasy  feel,  and  are  closely  related  to 
the  Louisa  soils  of  the  southern  Piedmont.  Agriculturally  these  soils  are  of  medium 
^•alue. 

The  Iredell  series  is  not  prominent  in  the  northern  division,  its  place  being  taken 
by  the  Mental  to  series^  which  resembles  it  in  a  few  particulars. 

A  very  large  proportion  of  the  northern  Piedmont  Plateau  is  occupied  by  loam  soils, 
vhereas  the  loam  group  in  the  southern  division  is  of  relatively  little  importance, 
at  least  in  extent.  This  is  largely  accounted  for  by  the  prevailing  finer  textures  of 
the  northern  Piedmont  rocks,  although  a  difference  in  the  processes  of  erosion  possibly 
has  been  a  contributing  factor. 

There  have  been  surveyed  in  the  Piedmont  Plateau  Province,  on  the  scale  of  1  inch  to 
a  mile,  12,161,722  acres,  and  on  a  reconnoissance  scale  of  4  to  6  inches  to  a  mile,  254,272 
iciefl.  Deducting  222,912  acres  representing  an  overlap  of  the  two  surveys,  the  total 
area  surveyed  is  12,193,082  acres.  Of  this  total  an  area  of  12,015,834  acres  has  been 
mapped  in  sufficient  detail  to  show  the  soil  series  and  11,984,474  acres  in  detail  great 
^nooj^h  to  show  the  individual  types.  In  addition  to  this  there  are  177,248  acres 
o(  miscellaneous  material,  which  oecause  of  low  agricultural  value  has  not  been 
differentiated  on  a  type  basis. 
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DE8CBIPTION  OF  THE  SOIL  8EBIB8. 

Alamance  series.— The  surface  soils  of  this  series  are  gray  to  almost  white  and  of 
Bilty  texture.  The  subsoils  are  composed  of  yellow  rather  compact  silty  clay.  Scat- 
tered over  the  surface  are  fragments  of  the  parent  rocks  which  belong  to  the  "Caro- 
lina slates/'  forming  a  belt  in  central  North  Carolina,  and  extending  a  short  distance 
into  South  Carolina.  These  slates  are  usually  (juite  fine  grained  and  contain  little 
mica.  They  differ  in  structural  and  mineraloeical  characteristics  from  the  sericitic 
and  micaceous  schists  giving  rise  to  the  York  sous  of  the  Piedmont,  the  Alamance  soils 
beinff  less  micaceous  and  lacking  the  greasy  feel  of  the  York  subsoils.  The  topo- 
graphy varies  from  nearly  flat  to  rolling  or  m  some  places  steeply  rolling. 

Area  and  distribution  of  the  soils  of  the  Alamance  series. 


Soil  name. 

State  or  aroa.i 

Acres. 

AlAfnan^ ftlAtA loAm .  .r 

Worth  f'ArollTift  3 

5,834 

siltloftm 

North  Carolina  1, 3, 11, 17, 23;  South  Carolina  9 

105,844 

Total : 

111,868 

1  For  key  to  numbers  in  this  column,  see  p.  733.] 

Applina  series.— The  types  of  this  series  are  characterized  by  the  grayish  to  pale 
yellow  color  of  the  surface  soils  and  the  mottled  or  streaked  red  and  yellow  color  of  the 
subsoils.  In  places  the  yellow  color  varies  from  yellow  to  red  in  different  situations, 
while  grayish  or  drab  colors  are  also  occasionally  noted  in  the  subsoil.  These  soils  are 
derived  principally  from  schist  of  grayish  color  and  undetermined  composition,  from 
hornblende  schist,  and  from  gneiss.  Occasional  small  areas  of  the  red  Cecil  material 
suggest  that  fields  of  this  type  belong  in  the  Cecil  series,  requiring  examination  of  the 
Bubsoil  underlying  the  associated  grayish  soils  to  determine  the  character  of  the  pre- 
vailing type.  The  topography  averages  about  the  same  as  that  of  the  Cecil,  pc«sibly 
somewhat  less  rolling.  The  soils  are  fairly  productive,  although  slightly  inferior  in  this 
respect  to  the  Cecil  and  corresponding  more  closely  with  the  Durham.  Their  crop 
adaptation  is  also  very  close  to  that  of  the  Durham.  Oats,  rye,  com,  cotton,  peanuts, 
forage  crops,  sweet  potatoes,  and  other  vegetables,  and  melons  give  the  best  results. 

Area  and  distribtUvon  of  the  soils  of  the  Appling  series. 


Soil 


state  or  area.* 


Acres. 


Appling  coarse  sand , 

sandy  loam 

coarse  sandy  loam . 

fine  sandy  loam 

silt  loam 


Georgia  5 

Georgia  5;  South  Carolina  9. 

Georgia  5 

..do 

..do 


32,193 

61,440 

4,224 

4,288 


Total. 


102,464 


1  For  key  to  numbers  in  this  column,  see  p.  733. 

Cardiff  series. — ^The  Cardiff  series  is  characterized  by  the  yellowish-brown  color  of 
the  soil,  the  yellow  color  of  the  subsoil,  and  by  a  substratum  of  slate.  Fragments  of  the 
parent  rock  are  of  common  occurrence  throughout  the  soil  section.  These  soils  are  most 
tvpically  developed  in  the  northern  Piedmont  near  the  Maryland-Pennsylvania  line. 
Fair  to  good  yields  of  corn,  oats,  wheat,  and  rye  are  obtained.  Peaches  and  apples 
give  good  results. 

Area  and  distribution  of  the  soil  of  the  Cardiff  series. 


Soil  name. 

State  or  area.  1 

Acres 

Cardiff  slate  loam 

Mwylf^d  5;  Pennflylvania  1 

2,458 

1  For  key  to  numbers  in  this  column,  see  p.  733. 
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Cecil  series. — ^The  Cecil  series  includes  the  moat  important  and  widely  distributed 
nils  of  the  Piedmont  Plateau.  The  heavier  members  are  known  as  the  "red-clay 
lands."  These  soils  are  characterized  by  their  red  clay  subsoils  and  gray  to  red  soils 
naging  in  texture  from  sand  to  clay,  the  lighter  colors  prevailing  in  the  sandy  members. 
A  characteristic  of  the  subsoil  is  the  content  of  sharp  quartz  sand  and  the  frequent 
occurrence  of  veins  of  quartz.  Mica  flakes  are  also  usually  present  in  the  subsoil. 
The  soils  are  of  reeidual  origin  and  derived  principally  from  granite  and  gneiss,  weath- 
ered to  great  depths  so  that  rock  outcrops  are  rare.  Fragiients  and  bowlders  of  the 
parent  rock  are,  however,  found  in  places  on  the  surface.  The  topography  is  rolling  to 
hiUy  with  level  to  undulating  areas  in  situations  where  stream  erosion  has  not  been  too 
active.  The  soils  of  the  Cecil  series  are  adapted  to  the  general  farm  crops.  In  the 
South  cotton  is  an  important  crop.    Heavy  export  tobacco  is  also  grown  extensively. 


Area  and  distribution  of  the  soils  of  the  Cecil  series. 


Soil  name. 


State  or  area.i 


Aoras. 


CecOsand South  Carolina  9 

aandv  loam Alabama  7, 24, 33, 36;  Georgia  4, 5, 6, 0, 12, 13, 14;  North  Caro- 
lina 3, 4, 5, 10, 11, 14. 15, 17, 22, 23, 26;  South  Carolina  1, 2, 3, 
6,9, 11, 13, 16, 17;  Virginia  1, 2, 3,  6,  8, 11. 
Alabama  7,  33, 36;  Georgia  9;  North  Carolina  16;  South  Caro- 
lina 2. 
Georgia  5;  North  Carolina  3, 10, 15, 17;  South  Carolina  9, 15.... 
Alabama  33;  Georgia  5;  North  CaroUna  3, 10, 11, 15, 17;  South 
Carolina  9, 13. 

Georgia  5 

North  Carolina  3, 10;  South  Carolina  16 

stony  loam Alabama  7, 24, 33, 36;  New  Jersey  3;  North  Carolina  10;  Penn- 

I     sylvania  9. 10;  South  Carolina  3, 5. 

gravelly  loam ;  Georgia  12;  North  Carolina  23;  South  Carolina  9, 11 

clay  loam. Alabama  7,  33,  36;  Georgia  6, 12;  North  Carolina  3, 10,  11,  15, 

17;  South  Carolina  9. 

clay !  Alabama  24;  Georgia  4.  6,  9,  13,  14;  Maryland  3,  5,  7;  North 

I      CaroUna  1, 3, 4, 6 ,  10, 14, 17. 22, 23, 26;  Pennsylvania  6;  South 
Carolina  1,2, 3. 6, 11, 13, 16, 17;  Virginia  1, 2, 3, 4, 6, 7, 8, 11. 
ttonyday Alabama  7,  24, 36;  South  Carolina  17 


stony  sandy  loam 

coarse  aandy  loam 

fine  sandy  loam 

very  fine  sandy  loam 


Total. 


896 
3,331,480 

202,048 

124,352 
191,552 

4,736 
190,208 
239.273 

33,664 
566.272 

2,543,939 


45,504 


7,473,9 


1  For  key  to  numbers  in  this  column,  see  p.  733. 

Chester  series. — ^The  Chester  series  occurs  in  the  northern  part  of  the  Piedmont 
Plateau,  having  been  mapped  only  in  Pennsylvania,  Maryland,  and  Virginia.  The 
types  in  this  series  differ  from  those  of  the  Cecil  series  in  having  yellow  or  only  slightly 
readish  yellow  subsoils  and  gray  or  brown  surface  soils,  the  latter  being,  on  the 
whole,  lighter  and  more  friable  than  the  Cecil.  The  members  of  this  series  are  preva- 
lently more  micaceous  than  the  Cecil  soils.  Locally  thev  are  known  as  "gray  lands" 
to  distinguiah  them  from  the  **red  lands"  of  the  Cecil  series.  The  topography  in 
general  is  not  so  rough  as  over  Cecil  areas,  being  rolling  to  moderately  hilly.  The 
soils,  which  are  of  residual  origin,  are  derived  from  igneous  and  metamorphic  rocks, 
principally  meias,  granite,  and  schist.  Weathering  has  not  reached  to  such  great 
depth  as  in  Uie  case  of  the  Cecil  series,  the  underlying  rock  often  being  encoimtered 
within  2  feet  of  the  surface  on  eroded  sic  pes. 

The  soils  are  adapted  to  general  farm  crops,  especially  com,  and  also  to  fruit  and 
canning  crops.  Of  the  latter,  tomatoes  and  sugar  com  are  the  most  important.  The 
soils  are  not  so  strong  as  those  of  the  Cecil  series,  requiring  more  careful  treatment 
to  maintain  the  yields. 

Area  and  distribution  of  the  soils  of  the  Chester  series. 


Sou 


Chester  sandy  loam 

fine  sandy  loam. 


stony  loam.. 
Total 


State  or  area.i 


Maryland  7;  Virginia  7 

Pennsylvania  6, 12 

Mainland  a,  5, 7;  Pennsylvania  1,  3,  6,  12;  Virginia  1,  7;  West 

Pennsylvania  3, 6 


Acres. 


27,968 

6,080 

600,680 

84,864 


719,592 


1  For  key  to  numbers  In  this  column,  see  p.  733. 
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Conowingo  series. — The  soils  of  the  Conowingo  series  are  grayish  yellow  to  brownish 
and  the  subsoils  yellowish.  Some  of  ^e  areas  mapped  have  a  r^  subsoil  and  pos- 
sibly represent  soils  that  should  be  separated  from  those  having  a  yellow  subsoil. 
The  Conowingo  soils  are  derived  from  serpentine  and  talcose  rocks.  Those  areas 
derived  from  talcose  material  have  a  decidedly  greasy  subsoil  and  are  locally  known 
as  **soapstone  lands."  The  topography  is  in  general  rolling  to  hilly,  although  there 
are  occasional  poorly  drained,  fiat  areas  locallv  known  as  ''glades.'^  A  considerable 
portion  of  the  clay  member  of  this  series  is  fairly  well  suited  to  the  production  of 
general  farm  crops.  The  *' barrens''  phase,  which  in  places  is  very  stony,  with  a 
hilly  to  broken  topography,  is  generally  unproductive  and  practically  worthleas  for 
agricultural  purposes. 

Area  and  distribtUion  of  the  soU  of  the  Conowingo  series. 


Soil  name. 

State  or  area.! 

Acres. 

Conowingo  clay 

Maryland  3, 5;  North  Carolina  14;  Pennsylvania  6;  Virginia  1.. 

49,894 

1  For  key  to  numbers  in  this  oolumn,  see  p.  783. 

Durham  series. — The  soils  of  the  Durham  series  are  characterized  by  the  grayish 
color  of  the  surface  soils  and  the  yellow  color  of  the  subsoil.  They  are  derived  from 
light>colored,  rather  coarse  grained  granite  and  gneiss,  consisting  principally  of 
quartz  and  feldspar  with  some  mica.  The  topography  is  generally  gently  rolling 
and  the  drainage  thorough  or  in  places  excessive,  owmg  to  the  sandy,  porous  texture 
of  the  subsoil.  The  soils  are  dencient  in  organic  matter  and  require  applications  of 
manure  or  fertilizer  in  order  to  give  good  results. 

Area  and  distribtUion  of  the  soils  of  the  Durham  series. 


Sou  name. 


State  or  a 


Acres. 


Durham  coarse  sand, 
sandy  loam. 


coarse  sandy  loam. . 
fine  sandy  foam 


Georgia  12 

Alabama  33;  Georgia  14;  North  CaroUna  1. 3,  4, 11, 14,  U,  17. 

22, 26;  South  CaroUna  1,  2, 3. 6, 15, 17;  Virginia  2,  6,  8, 11. 
Alabama  7, 36;  North  Carolina  3, 5, 10, 11, 15;  South  Carolina  15. 
Alabama  33;  North  Carolina  11 


3,584 
310,880 

80,536 
25,408 


Total. 


420,408 


1  For  Icey  to  numbers  in  this  column,  see  p.  733. 


Edgemont  series.— The  Edgemont  series  has  ^y  soils  and  yellowish  colored  subsoils. 
These  soils  occupy  high  ridges  and  isolated  mils  in  the  Piedmont  r^on.  They  are 
derived  mainly  from  quartz-schist,  and  quartzite.  They  are  of  low  agricultural 
value  and  probably  best  suited  to  fruit  growing  and  forestry. 

Area  and  distribution  of  the  soil  of  the  Edgemont  series. 


Soil  name. 

State  or  area.* 

Acres. 

KdvnmoTit silt  loam          .... r. 

Georgia  13 

2  240 

1  For  key  to  number  in  this  column,  see  p.  733. 

Georgeville  series.— -The  Geoigeville  types  are  characterized  by  the  reddish-brown 
color  and  prevailinglv  silty  character  of  the  surface  soils  and  by  the  red  clay  subsoils. 
Like  the  Alamance  these  soils  are  derived  from  the  ^'slates"  of  the  Carolina  slate  belt. 
It  is  believed  that  the  rocks  of  this  group  giving  rise  to  this  series  are  higher  in  content 
of  iron-bearing  minerals  than  those  giving  rise  to  the  Alamance.  The  topography 
varies  from  undulating  to  rolling  or  broken  along  stream  slox>e8.  The  drainage  is 
good.  These  are  somewhat  stronger  agricultural  sous  than  the  corresponding  members 
of  the  Alamance  series. 
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Soil  name. 

state  or  area.i 

Acres. 

GMir^vtlle  n\\%  lOMTl 

North  Carolina  3,  11,  23;  South  Caro- 
lina 9. 

102. 65^ 

|i  For  key  to  numbers  in  this  column,  see  p.  733. 


-The  Granville  series  includes  types  of  grayish  colored  surface 

In  the  lower  part  of  the  subsoil 


Granville  series. 
aoilB  and  the  yellow,  friable,  sandy  clay  subsoils.  ^ 

the  Indian  red  clay  (Penn  material^  and  a  ^yish  clay  of  plastic  structure  are  fre- 
quently encountered.  In  physical  cnaractenstics  these  soils  are  similar  to  the  Durham 
typeSj  but  the  subsoils  are  sughtiy  more  plastic  and  somewhat  heavier.  The  deep 
niDsoil  or  substratum  also  differs  from  that  of  the  typical  Durham  in  the  variegated 
color,  which  frequently  includes  Indian  red,  greenish-gray,  purplish,  drab,  and 
white. 

The  agricultural  value  of  these  soils  is  about  the  same  as  that  of  the  Durham  series. 
They  are  particularly  adapted  to  bright  or  yellow  tobacco,  com,  peanuts,  sweet  or 
Irish  potatoes,  forage  crops,  and  vegetables.  Wheat  and  grass  do  not  give  as  good 
results  as  on  the  Indian-red  Penn  soils.  The  parent  rock  of  the  series  is  Triassic 
sandstone.  It  is  possible  that  the  lighter  color,  as  compared  with  the  Penn  soils, 
irtiich  are  also  derived  from  Triassic  sandstone,  is  due  to  leaching  processes.  The 
topography  varies  from  gently  rolling  to  slightly  hilly  and  the  drainage  is  good. 

Area  and  distribution  of  the  soil  of  the  Granville  series. 


Soil  name. 


State  or  area.^ 


Acres. 


GmvlDe  coarse  sandy  loom.. 

fine  sandy  loam 

gnvellyloam 


NorthCaroUnall,  23.. 

North  Carolina  23 

....do 


46,400 

3,775 

640 


Total. 


50,816 


1  For  key  to  numbers  in  this  column,  see  p.  733. 

Hemdon  series. — ^The  types  in  the  Hemdon  aeries  have  gray  soils  and  red  subsoils. 
They  occupv  high,  isolated  hills  or  ridges  in  the  Piedmont  region  and  are  derived 
prindnally  m>m  quartzite  and  quartzite  schist.  They  are  of  low  agricultural  value, 
being  oest  suited  to  forestry.    The  better  located  areas  can  probably  be  used  for  fruit. 

Area  and  distribiUion  of  the  soil  of  the  Hemdon  series. 


Soil  name. 

State  ar  area.* 

Acres. 

Hflmdon  stony  loun .. ..» 

North  Carolina  5 

384 

S  1  For  key  to  number  tn  this  column  see,  p.  733. 

tredell  serie8.—The  soils  of  the  Iredell  series  are  light-brown  to  almost  black  in  color 
utd  frequently  carry  small  iron  concretions.  The  subsoils  consist  of  extremely  plastic, 
sticky,  or  waxy  clay  of  a  yellowish-brown  to  greenish-yellow  color.  Disint^iratea 
rock  is  very  often  encountered  within  the  3-{oot  section.  The  topography  varies 
from  nearl>r  flat  to  gently  rolling.  The  parent  rocks  consist  mainly  of  diorite,  hom- 
biende  schist  or  hornblende  gneiss,  and  cMoritic  rocks.  The  intractable  subsoil 
in  places  lies  near  the  surface,  making  cultivation  difficult,  but  over  the  deeper 
tteas  having  a  soil  lighter  than  a  clay  a  very  fair  seed  bed  can  be  maintained.  Soils 
of  this  series  are  best  suited  to  small  grain  and  grass.  Under  certain  conditions  com 
ud  cotton  do  isdily  well. 
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Area  and  distribution  of  the  soils  of  the  Iredell  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Iredell  sandy  loam 

North  Carolina  5;  South  Carolina  9 

96.960 

stony  sandv  loam 

coarse  sanay  loam 

Alabama  36 

3,840 

Georgia  6 

3,456 

fine  sandy  loam 

Georgia  6;  North  Carolina  3, 11, 17;  Virginia  4 

45.812 

loam 

Alabaina33;  North  Carolina 3, 11, 17,  23 

Georgia  6;  North  Carolina  11 

54.720 

stony  loam 

2.304 

clay  loam 

Georgia  9;  North  Carolina  1, 10, 11,  26;  South  Carolina  1,  5,  9, 
17;  Virginia  2,  4,  7, 8, 11. 

282,026 

Total 

488,618 

1  For  key  to  numbers  in  this  column,  see  p.  733. 

Lansdale  series. — ^The  Lansdale  series  is  characterized  by  the  gray,  drab,  or  browniah 
color  of  the  soils  and  by  the  slaty  pray  to  pale  yellowish  color  of  tne  subeoil.  These 
soils  occur  in  close  association  with  the  Tenn  series  and  are  derived  from  meta- 
morphosed, Triassic  sandstone  and  shale  prevailingly  of  ^yish  color.  The  meta- 
morphism  has  resulted  chiefly  from  the  heat  of  the  intrusive  rocks  with  which  the 
typical  Lansdale  soils  are  associated.  The  topography  ranges  from  rolling  to  hilly, 
and  the  drainage  is  good.  The  agricultural  value  of  these  soils  is  somewhat  lower 
than  that  of  the  corresponding  members  of  the  Penn  series.  Moderate  yields  of  com, 
oats,  wheat)  Irish  potatoes,  and  hay  are  secured. 

Area  and  distrihution  of  the  soils  of  the  Lansdale  series. 


Sou 


state  or  area.^ 


Acres. 


Lansdale  stony  loam, 
silt  loam 


Pennsylvania  3 

Pennsylvania  3, 6, 12;  Virginia  7. 


3,648 
108,288 


Total. 


111,986 


i  For  key  to  numbers  in  this  column,  see  p.  733. 

Louisa  series. — The  soils  of  this  series  are  predominantly  gray  to  li^ht  gray  and  the 
subsoils  red.  The  material  is  derived  from  talcose  and  micaceous  schists  and  imper- 
fectly crystalline  slates.  The  structure  is  unfavorable  to  the  maintenance  of  good 
tilth,  and  the  soils  especially  have  a  tendency  to  bake  and  check  on  drying.  The 
members  of  this  series  are  slightly  less  productive  than  the  correspondinjg  ^rpee  of  the 
Cecil  series.  They  can,  however,  be  improved,  especially  by  fall  plowing,  the  grow- 
ing of  legumes  and  winter  cover  crops,  liming,  and  the  incorporating  of  organic  matter. 
They  are  best  suited  to  general  farm  crops,  such  as  com,  grain,  forage  crops,  and  cotton 

Area  and  distribution  of  the  soils  of  the  Louisa  series. 


Soil  name. 

State  or  area.i 

Aores. 

Alabama  14 

51,520 

34,560 

280,128 

371,370 

226,304 

48,384 

56,192 

fine  sandy  loam 

loam 

do 

Alabama33;  South  Carolina  1, 5;  Virginia 4, 8 

Alabama  8, 33;  North  CaroUna  26;  Virginia  4, 8 ] 

slate  loam 

Alabama  7, 8,  33,36 

silt  loam               

South  Carolina  5 

clflV  lOARl 

Alabama  33 

Total                

1,068,458 

1  For  key  to  numbers  in  this  column,  see  p.  783. 

Manor  series.— The  Manor  soils  are  characterized  by  their  yellowish-browh  to 
brown  surface  color  and  the  yellow  to  yellowish-red  or  dull  red  color  of  the  subsoils. 
This  series  is  also  hi^h  in  mica  in  both  soil  and  the  subsoil.  This  constituent  gives 
a  greasy  feel,  particmarly  to  the  subsoil  material.  The  soils  of  this  series  are  denved 
from  phyllites,  including  mica  schist  and  chlorite  schists.  Fragments  of  these  rocks 
are  oi  common  occurrence  throughout  the  soil  section,  some  areas  being  very  stony. 
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The  memben  of  thie  series  are  confined  to  the  northern  Piedmont,  where  they  occupy 
gently  rolling  to  hilly  areas.  Properly  handled,  the  better  lying  areas  give  jgood 
yields  of  oats,  com  and  wheat,  Irish  potatoes,  and  hav.  These  soils  are  locally  known 
IS  ''slate  lands, "  ''dark  slate  lands, "  and  "white  slate  lands, ''  the  last  two  designa- 
tions originating  &om  local  variations  in  the  color  of  the  surface  soils. 

Area  and  distrilmtion  of  the  soils  of  the  Manor  series. 


SoQiiame. 

State  or  area.^ 

Acres. 

Vf  r^ftr  Iffltiyi 

Maryland  3, 5,  7, 8;  PennsylvaDla  6, 9, 12;  Virginia  7 

166,614 
38,056 

fFton  J  loftm 

PeilTW?y|vaTn|ll'fl/9/l? ' '                       

Total 

206,470 

&  For  key  to  numbers  In  this  eolnmn,  see  p.  733. 

MeckUnhurg  series. — ^The  types  of  the  Mecklenbuii^  series  have  reddish-brown  to 
red  surbce  soils  and  yellowisn-brown,  stiff  clay  subsoils  grading  usuallv  into  disinte- 
grated rock  within  the  3-foot  section.  The  upper  part  of  the  subsoil  orequently  has 
somewhat  the  characteristics  of  the  Iredell  soils.  The  material  forming  the  types 
of  this  series  is  derived  from  diorite,  metagabbro,  and  similar  rocks.  In  some  places 
the  soils  appear  to  represent  Iredell  material  in  an  advanced  stage  of  weathering. 
The  topography  is  gently  rolling  and  the  surface  drainage  good.  The  soils  are  pro- 
ductive, closely  approximatizie  m  agricultural  value  the  corresponding  Cecil  types. 
Cotton,  com,  oats,  wheat,  ana  grass  and  forage  crops  give  good  results. 

Area  and  distribution  of  the  soils  of  the  Med:lenburg  series. 


Soil  name. 


State  or  area.^ 


Acres. 


MeddfDbarg  sandy  loam.. 

loam 

day  loam.... 

Total 


North  Carolina  3 

North  Carolina  17.... 
North  Carolina  3, 17.. 


6,464 
5,824 
24,960 


37,248 


1  For  key  to  numbers  in  this  column,  see  p.  733. 

Molena  series. — The  sur&ce  soils  of  the  Molena  series  are  gray  to  reddish  brown  and 
the  nibsoils  red.  The  tyx>ee  are  developed  over  broad,  dome-shaped  hills  with  smooth 
slopes  found  near  stream  courses.  The  material  appears  to  have  been  modified  by 
the  action  of  water.  The  drainage  is  good,  and  the  soils  are  adapted  to  cotton,  com, 
forage  crops,  watermelons,  and  sweet  potatoes. 

Area  and  distribution  of  the  soil  of  the  Molena  series. 


Son  name. 

State  or  area.^ 

Acres. 

MolMl^fgll^ 

Georgia  13 

5,888 

1  For  key  to  number  in  this  column,  see  p.  733. 

MontaUo  series. — ^The  Montalto  soils  occur  in  the  northem  Piedmont  plain  and  are 
dmved  from  the  weathering  of  dikes  of  trap  rock,  being  locally  known  as  "ironstone 
floiki.*'  The  surfiace  colors  are  reddish  brown  or  dull  yellowish  red,  though  tilled 
fields  often  present  a  rusty-brown  appearance.  The  Montalto  soils,  as  a  whole,  are 
difficult  to  till,  and  especial  care  must  be  taken  to  cultivate  only  under  favorable  con- 
ditions of  moisture.  In  spots  the  soils  have  a  tendency  to  stick  to  the  moldboard. 
Th^  are  not  especially  desirable  for  general  farming  for  the  above  reasons,  but  are 
prodactive  when  properly  handled,  being  especially  adapted  to  apple  and  peach 
production. 
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Area  and  dutribtUion  of  the  soils  of  the  Montalto  series. 


SoO  name. 

State  or  area.i 

Acres. 

Montalto  stony  loam 

Pennsylvania  1, 3, 12 

PAnnsylvanla  1,12 TT--,- 

25,472 

clay  loam 

45.376 

undifferentiated 

Pennsylvania  15 - 

30,144 

Total 

100,992 

1  For  key  to  numbers  in  this  column,  see  p.  733. 

Penn  series. — The  Penn  series  includes  Indi&n-red  soils  derived  through  the  proc- 
esses of  weathering  from  red  sandstone  and  shales  of  Triassic  age.  Detacned  areajs  of 
these  rock  formations  occur  in  shallow  basins  in  the  Piedmont  rlateau  from  the  vicin- 
ity of  New  York  City  to  South  Carolina.  In  productiveness  and  crop  adaptation  the 
Penn  series  may  be  considered  as  intermediate  between  the  Hagerstown  and  Cecil 
soils.  Com,  wheat,  oats,  potatoes,  grass,  apples,  andpeaches  are  produced  on  differ- 
ent types  of  the  series  in  the  more  northern  States.  Tobacco  is  grown  in  Virginia  and 
tobacco  and  cotton  in  the  Carolinas. 

Area  and  distribution  of  the  soil  of  the  Penn  series. 


Soil  name. 


State  or  a 


Acres. 


Penn  sandy  loam 

gravelly  sandy  loam, 
loam , 


New  Jersey  3;  Pennsylvania  1, 10;  Virginia  1,4 

Pennsylvania  3 

Maryland  7;  New  Jersey  3;  Pennsylvania  1, 3, 6, 10;  Virginia  4, 


stony  loam 

gravelly  loam 

shale  loam , 

silt  loam 

clay  loam 

clay 

undillerentiated. 


New  Jersey  3, 
Maryland?;  Vi 


Pennsylvania  3, 6, 10, 11;  Virginia  7 . 

ireinla? rtT?... 

Pennsylvania  1,3 

North  Carolina  23;  Pennsylvania  12 

Pennsylvania  3.. 


Maryland  7;  Virginia  1, 7. 
Pennsylvania  15 


61.774 

17,344 

320,266 

77,704 

704 

U8,7S4 

65,0S8 

806 

27,  «H 

1,216 


Total. 


601,680 


>  For  key  to  numbers  in  this  oolunm,  see  p.  733. 

Worsham  series. — ^The  soils  of  the  Worsham  series  are  composed  of  light  giay  surface 
soils  and  yellowish  or  mottled  yellow,  gray,  and  red,  plastic  clay  subsoils.  They 
occur  through  the  Piedmont  region  in  comparatively  small  areas,  in  which,  owing  to 
the  imperviousness  of  the  sub^ils,  the  drainage  is  poorly  established.  The  parent 
rocks  consist  principally  of  granite,  gneiss,  and  associated  formations.  The  agricul- 
tural value  is  low. 

Area  and  distribution  of  the  soils  of  the  Worsham  series. 


Soil  name. 

State  or  area.i 

Acres. 

Worsham  sand v  loam ,.-,.,,, 

■  A|fih^n»^  »«:  Virgin^n 

10,052 
15,040 

coarv)  sandv  loam 

Georgia  13....... T 



Total                             

25,092 

1  For  key  to  numbers  in  this  column,  see  p.  733. 

Forib  series.— The  types  included  in  the  York  series  are  predominantly  gray  to  light 
gray  at  the  surface  and  nave  yellow  subsoils.  They  are  derived  from  talcose  and  mica- 
ceous schists  and  imperfectly  crystalline  slates.  The  texture  and  structure  of  the 
soil  are  unfavorable  to  the  maintenance  of  good  tilth,  as  the  surface  bakes  and  checks 
readily,  making  cultivation  difficult.  Crop  yields  are  generally  low  and  the  soils  are 
exceedingly  difficult  to  improve. 
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Area  and  diatribiUion  of  the  soils  of  the  York  series. 
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Soflname. 

State  or  axea.> 

Acres. 

Tort  sudy  team.  . 

3,008 

113,088 

4,032 

2,496 

fine  mndy  kMun 

loam 

Alabama33:  South  Carolina  11, 15. 17:  Vlrglnia4 

VirKiiiia2,4 

«twiT  1f>ain 

Alabama  8. , 

silt  loam 

South  Carolina  11, 17 

111,424 

Total 

234,048 

1  For  key  to  numbers  In  this  column,  see  p.  733. 

THE  SOIL  TYPES  AND  THEI^^  USE. 

SAND  GBOUP. 

The  sands  are  of  relatively  little  importance  in  the  Piedmont  Plateau,  as  they  are 
of  are  occurrence  and  occupy  onljr  a  very  small  acreage.  They  are  of  loose,  open 
structure,  and  require  liberal  additions  of  vegetable  matter  and  rather  heavy  appli- 
cations of  manure  to  produce  yields  even  approximating  the  ordinary  yields  on 
heavier  classes  of  soils.  They  are  best  suited  to  the  production  of  vegetables,  pota- 
tnes,  melons,  cucumbers,  and  cowpeas.  Only  two  series  are  represented,  the  Cecil 
and  Helena  of  the  southern  Piedmont,  both  of  which  occupy  only  small  areas. 

Ceal  sand. — ^The  surface  soil  is  a  light-gray  sand  from  24  to  36  inches  deep  underlain 
by  the  characteristic  red  clay.  The  tvpe  is  usually  developed  on  slopes  where  sandy 
material  has  accumulated  from  above  through  coUuvial  action .  The  soil  does  not  retain 
moisture  well  and  crops  often  suffer  during  dry  seasons.  Some  of  the  areas  are  culti- 
vated but  the  yields  are  low.  Only  occasional  small  patches  of  this  soil  have  been 
eocountered  in  the  survey. 

MoUna  sand. — ^The  soil  is  agn^y  to  brown  or  reddish  colored  loamy,  medium  to 
rather  fine  sand  in  places  sufl&iently  incoherent  to  be  wind  drifted.  The  subsoil 
varies  from  a  loamy  sand  to  medium  sandy  loam  of  yellowish-brown  to  yellowish-red, 
or  in  some  places  a  deep,  dark-red  color.  A  deep  red  sandy  clay  is  frequently  encoim- 
tered  below  3  feet.  Tne  type  occurs  in  a  somewhat  broken  belt  extending  parallel 
with  and  some  distance  back  from  rivers  in  the  Piedmont  Plateau.  It  occupies  broad, 
dome-shaped  hills,  the  crests  rising  to  a  height  of  200  feet  above  the  streams.  The  ori- 
em  of  this  soil  is  somewhat  obscure,  but  it  is  probably  derived  from  weathered  crystal- 
line rocks.  The  soils  are  easily  cultivatea  but  (froughty.  Low  yields  of  a  good 
quality  of  cotton  are  secured. 

Area  and  distribittion  of  the  sands. 


Soil  name. 

State  or  area.i 

Acres. 

tfobtnkf^lfvl 

Georgia  13 

5,888 

G«D«nd 

South  Carolina  9 

896 

Total 

6,784 

>  For  key  to  numbers  in  this  column,  see  p.  733. 


COARSE  SAND  PHASE. 


Like  the  sands,  the  coarse  sands  of  the  Piedmont  are  of  small  extent  and  low  agri- 
^uhuial  value.  They  are  adapted  to  the  same  crops  and  require  the  same  treatment 
te  the  sands,  the  principal  difference  bein^  their  somewhat  lower  agricultural  value. 

So  far  only  small  areas  of  the  Appling  and  Durham  soils  have  been  mapped,  no  rep- 
resentative of  the  group  having  been  encountered  in  the  northern  division  of  the 
province. 

Appling  coarse  sand.— The  soil  to  an  average  depth  of  6  inches  is  a  gray,  coarse  sand 
to  loamy  coarse  sand.  In  texture  the  subsoil  is  about  the  same  as  the  soil,  but  the 
^olor  is  slightly  yellower.  The  parent  rock  is  sometimes  encountered  within  18 
inches  of  the  sumce,  but  usually  uie  soil  is  3  feet  or  more  in  depth. 

Ihirham  coarse  sand. — The  type  consists  of  a  coarse^  light-gray,  incoherent  sand 
»hich  becomes  yellow  at  a  depth  of  7  to  9  inches  and  increases  in  loaminess  with 
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depth  until  at  20  to  24  inches  a  yellowish  sandy  clay  is  encountered.  The  lower 
BUDBoil  is  predominantly  yellow,  although  in  some  places  of  a  reddish  color.  The 
tyi>e  is  derived  from  nanites  and  gneisses.  Both  soil  and  subsoil  contain  varying 
amounts  of  quartz  and  other  rock  fragments.  On  account  of  its  coarse  texture  ana 
open  structure,  the  type  is  decidedly  droughty.  Special  crops,  such  as  sweet  pota- 
toes, melons,  and  a  number  of  early  v^^etaoles  and  peaches,  do  quite  well,  but  only 
moderate  yields  of  the  general  farm  crops  are  secured. 

Area  and  distribulion  of  the  coarse  sand. 


Soil  name. 

State  or  area.^ 

Acne. 

Pvrham  ooatm  sand 

Qeorglal2 

3.fi84 

AppJlFig  nowM  nund , . . .  , 

Georglafi 

33D 

Total 

3,904 

1  For  key  to  nambers  in  this  oolumn,  see  p.  733. 
SANDY  LOAM   OEOUP. 

The  sandy  loams  form  the  most  important  group  of  soils  in  the  southern  division  of 
the  Piedmont  Plateau.  The  larger  proportion  of  these  soils  occurs  in  areas  where 
erosion  has  been  of  such  character  as  to  leave  a  covering  of  at  least  6  or  8  inches  of  the 
liffht,  sandy  loam  forming  the  general  surface  stratum  of  the  region  over  the  clay. 
'TQese  soils  carry  in  the  sur&ce  mantle  the  more  thoroughly  disinte^ted  and  weathered 
remnants  of  the  original  clay  ma^s.  The  coarser  particles  consist  largely  of  quartz 
grains,  which  have  been  the  more  difficult  for  sur&ce  waters  of  low  velocity  to  remove 
on  account  of  the  greater  weight  of  the  particles. 

On  the  sandy  loam  soils  a  l^hter  type  of  farm  equipment  is  adequate  to  maintain 
them  in  the  highest  state  of  efficiency  than  is  necessary  in  case  of  the  heavier  groups. 
The  sandy  loams,  together  with  the  lighter  phase,  the  coarse  sandy  loams,  are  the 
lightest  soils  of  the  region  desirable  for  eeneral  farming.  They  are  not  well  adapted 
to  hay,  nor  are  they  nearly  so  well  suited  to  wheat  and  oats,  dairying,  or  stock  raising 
as  the  heavier  soils.  Nevertheless,  they  are  relatively  better  suitea  to  general  farm- 
ing than  are  the  corresponding  types  of  the  Coastal  Plain,  as  the  clay  subsoil  is  much 
nearer  the  surface  than  in  the  sandy  loam  soils  of  the  Coastal  Plain.  The  sandy 
loams  of  the  Piedmont  are  also  naturally  more  productive  than  the  average  of  the 
corresponding  group  in  the  Coastal  Plain  because  of  the  shallower  depth  of  the  loose 
sandy  surface  portion  and  the  more  retentive  nature  of  the  denser  clay  subsoil. 

Another  apparent  influence  of  the  closeness  of  the  clay  subsoil  to  pie  surface  is  to 
minimize  the  harmful  effects  of  drought.  With  a  good  supply  of  moisture  as  close  to 
the  surface  as  in  most  of  the  Piedmont  subsoils,  and  with  the  control  of  evaporation 
made  possible  by  the  easily  mulched  and  friable  sandy  surface  material,  crops  do  not 
suffer  so  severely  in  dry  spells  as  they  do  on  deeper  sandy  soils  having  more  open 
sandy  clay  subsoils,  such  as  occur  in  the  Coastal  Plain.  It  freauently  happens  that 
crops  witnstand  the  effects  of  drought  upon  the  Piedmont  sandy  loams  to  much  better 
advantage  than  on  the  clays,  particularly  where  the  latter  are  not  kept  in  a  good, 
pulverulent  condition  by  careful  cultivation. 

The  main  crops  on  the  sandy  loams  of  the  southern  Piedmont  are  cotton,  com,  and 
tobacco.  These  mature  earlier  and  in  general  produce  lighter  yields  than  could  be 
obtained  from  the  corresponding  heavier  soils.  There  is  a  compensating  advantage  in 
that  these  crops  can  be  produced  with  a  less  extensive  farm  equipment  and  with  leas 
labor.  In  the  case  of  cotton  particularly  the  variety  should  be  carefully  selected  to 
maintain  the  best  yields.  The  later  maturing  varieties  are  likely  to  be  hastened  to 
maturity  to  a  measurable  advantage  as  compared  with  the  same  varieties  on  the  later 
clay  loams  and  clays.  Cowpeas,  crimson  clover,  soy  beans,  and  vetch  are  grown  both 
as  forage  crops  and  for  soil  improvement.  The  production  of  these  crops,  especially 
in  rotation  with  cotton,  com,  and  tobacco  should  be  greatly  extended  throughout  the 
entire  region. 

Of  the  special  crops  requiring  more  intensive  cultivation,  peaches  are  important. 
Care  must  DO  exercised  in  the  selecting  of  sites  of  proper  exposures,  especially  in  the 
southern  part  of  the  area.  There  is  also  considerable  opportunity  tor  the  production 
of  vegetables  to  supply  the  local  summer  and  fall  demands  of  the  laige  and  growing 
cities  of  the  South.  Some  apples  can  be  produced  to  advantage  for  local  markets  over 
most  of  the  area  of  the  sandy  loams.    Certain  varieties  of  winter  apples,  anch  as  the 
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winesap,  do  fairly  well  near  the  western  boundary  from  northern  Geoigia  throughout 
the  region  northward  to  Maryland. 

The  sandy  loams  require  frequent  additions  of  organic  matter  for  best  results.  This 
on  be  advantageously  supplied  by  turning  imder  green  or  partially  cured  crops. 
Rye,  oats,  cowpeas,  vetch,  and  crimson  clover  are  good  crops  for  the  i>urpo6e.  Fall 
plowing  snoula  be  practiced,  especially  where  the  surface  soil  is  sufficientlv  shallow 
to  permit  the  turning  up  of  clay  from  beneath.  Generally  these  soils  snould  be 
occupied  in  winter  by  some  cover  crop  such  as  rye,  oats,  or  vetch,  to  check  erosion 
md  feaching.  While  barnyard  manure  is  highly  efficacious  on  these  lands  the  supply 
is  generally  inadequate,  and  it  has  been  necessary  to  use  more  or  less  commercial 
fertilizers  m  order  to  maintain  good  yields.  The  best  results  are  had,  particularly  on 
the  Cecil  sandy  loams,  with  brands  containing  relatively  high  percentages  of  nitrog- 
enoos  and  phoephatic  materials.  Potash  salts  do  not  seem  to  be  as  efficacious  (m 
tliis  land  as  on  uie  deeper^  sandier  soils,  and  on  the  Iredell  sandy  loam. 

The  Cecil  sandy  loam  is  by  far  the  most  important  member  of  the  group.  As  a 
matter  of  fact,  it  is  the  most  extensive  soil  of  tne  entire  Piedmont  region,  occurring 
throughout  the  southern  division  of  the  province.  It  is  adapted^  in  varying  degrees, 
to  the  production  of  all  crops  suited  to  the  latitude  in  which  it  is  developed,  except 
bivht  tobacco  and  certain  grasses.    Dark  export  tobacco  does  well  on  this  type. 

The  Durham  sandy  loam  occurs  most  extensively  in  Virginia,  North  Carolina,  and 
South  Carolina.  This  type  is  the  nearest  Piedmont  equii^ent  of  the  Coastal  Plain 
Norfolk  sandy  loam,  and  its  crop  adaptation  is  somewhat  similar.  Bright  tobacco, 
peanuts,  potatoes,  melons,  and  a  variety  of  vegetables  giveyields  rather  closely 
conesponaiiiff  to  tnose  secured  from  the  Norfolk  sandy  loam.  This,  together  with  the 
coarse  sandy  loam  member  of  the  series,  is  the  best  trucking  soil  of  the  r^ion .  General 
farm  crops  do  not  yield  so  heavily  as  in  the  case  of  some  of  the  other  sandy  loams, 
particularly  Uie  Cecil. 

The  Appling  sandy  loam  seems  to  take  the  place  of  the  Durham  in  the  eastern  part 
of  the  Piedmont  in  South  Carolina  and  Georgia.  It«  crop  adaptation  and  agricultural 
value  correspond  quite  closely  with  those  of  the  Durnam.  Cotton  and  com  give 
slightly  heavier  yields  than  on  the  corresponding  Durham  tvpe. 

The  Iredell  sandy  loam  is  distributed  throughout  the  southern  Piedmont.  It  is  not 
tdapted  to  the  production  of  bright  tobacco,  but  gives  fairly  good  returns  with  the 
da^  type,  suitable  for  export  and  the  manufacture  of  plug  tobacco.  It  is  adapted  to 
about  tne  same  crops  as  the  Cecil  sandy  loam,  but  may  not  yield  so  well,  except 
under  fovorable  seasonal  conditions. 

The  Mecklenburg  sandy  loam  ifi  found  associated  with  the  Iredell  sandy  loam, 
particularly  in  North  and  South  Carolina.  It  is  suited  to  the  same  crops,  but  gives 
Wvier  yields.  Tlie  Worsham  sandy  loam  ia  of  little  importance.  It  is  the  poorest 
drained  and  least  productive  of  the  southern  Piedmont  soils. 

In  the  norUiem  Piedmont  region  the  sandy  loams  are  relatively  of  much  less 
importance  than  in  the  southern  division.  The  only  important  representatives  are 
the  members  of  the  Penn  and  Chester  series,  which  are  not  extensively  developed. 
These  are  the  best  truck,  vegetable,  and  small-fruit  soils  of  the  northern  Piedmont, 
and  the  lightest  desirable  spib  for  general  farm  crops. 

Appling  tandy  loam. — ^The  soil  to  a  depth  of  6  to  8  inches  consists  of  a  gray  sandy 
loam  becoming  pale  yellow  and  slightly  heavier  in  the  lower  portion.  The  subsoil 
is  a  heavy  sandy  loam  or  sandy  clay,  heavier  and  more  plastic  in  the  lower  portion 
and  mottled  or  streaked  with  various  shades  of  red  and  yellow.  The  type  occupies 
gently  rolling  to  low  hilly  country.  Cotton,  com,  peanuts,  oats,  rye,  sweet  and  Irish 
potatoes,  forsffe  crops,  and  a  number  of  vegetables  give  good  results  with  moderate 
fertilization,  deep  plowing,  and  the  incorporation  of  organic  matter. 

Cecil  tandy  kwn. — ^The  soil  is  a  sandy  loam  of  a  gray  to  grayish-brown  or  yellowish 
color  about  6  to  10  inches  deep.  The  subsoil  -is  a  red,  brittle  clay  containing  coarse 
Band,  both  soil  and  subsoil  carrying  fragments  of  quartz.  There  is  usually  considerable 
iiagmental  quartz  on  the  surface.  The  type  occupies  the  high  rolling  to  smooth  inter- 
Rream  plateau  land  of  the  Piedmont  and  is  derived  from  granite,  gneiss^  and  to  a  less 
extent,  from  other  crystalline  rocks.  In  Virginia  it  is  used  for  both  bright  and  dark 
flipping  tobacco.  Tnis  is  the  lightest  soil  of  this  region  desirable  for  general  fanning 
purposes.  It  is  successfully  used  for  cotton,  com,  oats,  cowpeas,  and  a  number  of  the 
other  forage  crops. 

Chetter  sandy  \oam. — ^This  type  consists  of  a  light-brown  or  gray  sandy  loam  about  8 
inches  deep,  underlain  by  a  heavy,  yellow  loam  or  clay  loam  characterized  in  places 
by  a  high  content  of  medium  and  coarse  sand.  The  surface  material  is  not  a  loose 
sandy  loam,  but  has  more  the  properties  of  a  loam,  containing,  however,  considerable 

quantities  of  coarse  quartz  fragments.    The  type  occupies  rolling  to  somewhat  hilly 

ueas,  which  are  generally  well  drained,  and  is  derived  from  the  weathering  of  granite, 

paeiflB,  and  coarse-textured  schist,  the  rocks  carrying  a  relatively  large  proportion  of 
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feldspar.  This  is  a  good  soil  for  com,  which  yields  from  40  to  50  bushels  per  acre.  It  is 
not  sufficiently  retentive  of  moisture  for  the  best  results  with  wheat,  which  produces 
only  10  to  15  bushels  per  acre.    It  is  a  fairly  good  soil  for  the  grasses. 

Durham  Bandy  loam. — The  soil  is  a  medium,  loamy  sand  or  light  sandy  loam,  under- 
lain at  a  depth  of  4  to  6  inches  by  pale->rellow  sand  extending  to  a  depth  of  12  to  22 
inches.  The  subsoil  is  a  yellow,  grayish-yellow  or  yellowish-brown  sandy  clay. 
Angular  quartz  fragments  occur  throughout  the  soil  mass  in  varying  proportions,  but 
rarely  ever  in  sufficient  amounts  to  interfere  seriously  with  cultivation.  The  type  is 
derived  mainly  from  a  li^ht-colored,  medium-grained  granite.  Gneiss  and  mica 
schists  enter  into  its  composition  to  a  small  extent.  Along  the  boundary  between  the 
Piedmont  and  Coastal  Plains  regions  it  is  sometimes  difficult  to  distinguish  between 
this  and  the  Norfolk  sandy  loam,  as  frequently  neither  is  typically  developed  in  such 
localities.  The  absence  of  waterwom  gravel  or  the  presence  of  angular  quartz  frag- 
ments offers  much  assistance  in  establishing  the  identity  of  the  Cecil  sandy  loam  m 
such  ffradational  regions.  Owing  to  lack  of  organic  matter  the  type  is  somewhat 
droughty.  General  farm  crops,  including  cotton,  com,  bright  tobacco,  and  forage,  are 
grown  principally,  with  fairly  good  yields.  Tmck  crops  do  well,  especially  sweet 
potatoes  and  melons. 

Iredell  sandy  loam. — ^The  type  consists  of  a  dark-gray  to  dull-brown  medium  loam, 
underlain  at  a  depth  of  6  to  10  inches  by  a  yellowish  light  brown,  sticky,  impervious 
clay  grading  into  soft  disintegrated  dionte,  or  similar  rocks,  at  24  to  30  inches.  The 
type  IS  derived  mainly  from  diorite.  The  native  timber  growth  consists  of  post,  red, 
white,  and  black-jack  oak,  and  cedar  pine.  The  type  is  locally  styled  **  blackjack 
land"  or  *' beeswax  land."  It  is  suited  to  oats,  wheat,  grass,  and  com,  and  can  be 
used  to  advantage  for  stock  raising.  Under  ordinary  conditions  tobacco  does  not 
do  well. 

Louisa  sandy  loam. — ^The  soil  consists  of  a  grayish  to  slightly  reddish  sandy  loam 
from  5  to  10  inches  deep,  carrying  a  moderate  amount  of  quartz  and  micaceous  schist 
fragments.  The  subsoil  is  a  britue,  red  clay  having  a  greasy  feel  as  the  result  of  the 
presence  of  a  considerable  quantity  of  mica  flakes .  Fragments  of  quartz  and  micaceous 
schist  are  frequently  encounterea  in  the  subsoil  portion.  The  type  occupies  gently 
rolling  to  rolling  country  where  the  drainage  is  well  established.  Some  of  the  steeper 
slopes,  unless  carefully  mana£;ed,  are  likely  to  suffer  from  erosion.  The  soil  is  adapted 
to  the  general  farm  crops,  such  as  cotton ,  com,  oats,  cowpeas,  and  soighum .  Vegetables 
do  fairly  well,  especially  on  the  deeper  phases.  The  yields  range  from  fair  to  good, 
according  to  treatment.  Generally  tney  ao  not  average  as  high  with  the  same  manage- 
ment as  on  the  Cecil  sandy  loam.  The  soil  is  usually  quite  deficient  in  organic  matter, 
but  this  condition  can  be  corrected  by  growing  and  occasionally  plowing  under  cow- 
peas,  vetch,  oats,  or  rye.  Moderate  applications  of  commercial  fertilizers  can  be 
profitably  inade  on  most  of  the  type. 

Mecklmburg  sandy  loam. — The  soil  consists  of  a  dark-brown  to  reddish-brown  light 
loam  to  sandy  loam,  from  6  to  12  inches  deep.  The  subsoil  is  a  yellowish-brown  to 
ocherous  yellow,  plastic  and  impervious,  heavy  clay  underlain  at  depths  varying 
from  20  to  36  inches  by  disintegrated  diorite,  micadiorite,  gabbrodiorite,  or  metaeabbro. 
Hardwoods,  principally  oak  and  hickory,  constitute  the  cnief  growth  of  forested  areas. 
Under  ordinary  methods  of  cultivation  com  yields  from  15  to  30  bushels  per  acre  and 
oats  from  15  to  40  bushels.    Wheat,  cowpeas,  and  soy  beans  do  fairly  well. 

Penn  sandy  loam. — ^The  soil  is  a  sandy  loam  from  6  to  15  inches  deep,  underlain  by 
Indian-red  loam  or  clay  loam.  Sand.stone  and  shale  fragments  usually  form  5  to  20 
per  cent  of  the  soil  mass.  The  type  is  derived  from  Triassic  red  sandstone  and  shale. 
The  topography  varies  from  rolling  to  moderately  hilly.  The  soil  is  easily  tilled. 
Crops,  thougn  of  good  quality,  give  only  light  yields. 

Worsham  sandyloam.— The  soil  is  a  gray  to  white  sandy  loam,  having  an  average  depth 
of  about  12  inches.  The  subsoil  is  a  yellowish  or  nearly  white,  sticky  sandy  loam  or 
loam  to  stiff,  plastic,  yellow  clay,  mottled  with  white.  The  type  is  of  residual  origin, 
being  derivea  from  granites,  gneisses,  and  schists.  The  soil  gives  light  yields  of  the 
general  farm  crops. 

York  sandy  loam. — The  soil  is  a  gray  to  light  yellowish  brown  sandy  loam  ranging 
from  6  to  10  inches  in  depth.  The  subsoil  is  a  yellow,  micaceous  clay.  Quartz  ana 
schist  fragments  are  scattered  over  the  surface  and  disseminated  throughout  the  soil 
mass.  Tne  agricultural  value  is  low,  cotton,  com,  cowpeas,  and  oats  giving  the  be^^t 
results.  The  soil  is  much  in  need  of  organic  matter  and  requires  liberal  additions  of 
complete  commercial  fertilizers  before  good  yields  can  be  obtained. 
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Area  and  distribution  of  the  sandy  loams. 
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state  or  area.! 


Aovet. 


CecOmndykam. 


Alabama  7, 34.  as,  M;  Oflorcia  4. 5, 


Durliainflaidyloaiii. 

IraddlMDdykam... 

Pttin  lUMly  loam 

Louisa  asady  loam. 


4. 6, 10, 11,  i4,  is.  17, 23, 28.  k;  ^th  a 
13, 16, 17;  Virsjnia  1, 2,  €t,  %,  U. 
Iab«ma83;  0«orglal4;  North CaraUna  1, 


9, 12, 13, 14;  NorthOarollna  8, 
*  OaroIiDal,2,8,6,9,ll, 


^gjj,«,dy. 


V 

TMaL. 


Modykam 

HI  saody  loam 

ibnn  sandy  loam., 
adyloam. 


Alaliuia83;  0«orglal4;  KorthGaroIiDal.3,4,11,14,15,17,22, 
36;  Booth  Carolina  1,  3, 3, 5, 15, 17;  Vlr^nla  3,  6, 8, 11 

North  Carolina S;  South  Carolina  9 

New  Jersey  8;  Pennsylvania  1,10;  VIi|^nial,4 

Alabama  14 .TTT... 

Georgia  6;  Sonth  Carolina  9 

MmtAuoAI;  Vix«lnla7 

Alaban»36;  Virginian 

North  Carolina  3 

14 


8,881,480 


310,880 

06,910 
•1,774 
61,fi30 
83,103 
27,908 
10,913 
6,464 
8,006 


3,963,196 


>  For  key  to  numbers  in  this  column  see  p.  783. 
STONY  SANDY  LOAM  PHASE . 

The  fltony  sandy  loams  are  of  little  importance  in  point  of  extent  and  agricultural 
value.  They  are  confined  chiefly  to  areas  of  sloping  and  rolling  topography  where 
erodon  has  been  fairlv  active.  Both  the  unfavorsible  topography  and  the  abundance 
of  Bt<uie  interfere  with  tillage  operations.  These  soils  can  never  be  made  to  produce 
88  well  as  the  sandy  loams.  The  representatives  of  the  Cecil  and  Iredell  series  are 
the  only  types  so  far  mapped. 

CtcU  stcwy  sandy  loam. — ^The  soil  is  a  gray  to  grajrish-brown  or  reddish-brown  sandy 
loam  canying  anyilar  rock  fragments  in  sufficient  Quantity  to  interfere  with  cultiva- 
tion. The  subsoil  varies  from  a  red  heavy  sandy  loam  through  red  sandy  clay  to  a 
brownish  loamy  material  consisting;  of  soft,  partialiv  decomposed  rock,  clay,  and  sand. 
The  type  sometimes  includes  variations,  too  small  to  separate,  in  the  form  of  areas 
havmg  ayellow  subsoil.  The  soil  is  derived  principally  from  granite,  gneiss,  and 
schist.  Though  mainly  rolling  to  hilly,  considerable  areas  are  steeply  broken.  Only 
modefate  yields  of  cotton  and  com  are  secured.  The  type  is  best  suited  to  fruit, 
paBtunee,  and  forestry.  Apples  do  well,  and  peaches  frequently  give  good  results. 
Bermuaa  grass  will  prove  a  valuable  grass  for  this  land. 

Btdell  tiony  sandy  loam. — ^The  surface  soil  is  a  brown  to  ereenish-brown  loamy  sand 
to  light  sandy  loam  with  a  large  content  of  fine  gravel.  The  subsoil  is  a  yellowish- 
brown,  plastic,  adhesive  clay,  usually  having  a  greenish  cast.  The  type  is  derived 
mainly  from  diorite.  It  is  rather  poorly  dramea  and  is  locally  sty  lea  ''spouty''  or 
''blue"  land.  Stones  are  abundant  over  the  surface.  Moderate  yields  of  cotton  and 
com  are  obtained.    Wheat  and  oats  should  do  fairly  well. 

Area  and  distribution  of  the  stony  sandy  loams. 


State  or  area.i 


Acres. 


C«dl  stooy  nndy  loam.. . 

bedall  stony  nady  loam. 

Totri 


Alabama  7, 33, 86;  Georgia  9;  North  CaroUna  16;  South  Caro- 
lina 2. 
Alabama  86 


202,048 
8,840 


206,888 


*■  For  key  to  numbers  in  this  ooluxan  see  p.  788. 
GBAVKLLY  SANDY  LOAM  PHASB. 

The  gravelly  sandy  loam  class  is  inextensive,  only  two  types,  the  Penn  and  Loiiisa, 
hiviiifi  been  mapped.  The  former  is  derived  from  Triassic  conglomerate;  hence  its 
giaveily  character.  The  Louisa  is  formed  from  auartz  and  schist.  It  is  doubtful  if 
the  gravelly  sandy  loams  in  the  Piedmont  should  be  considered  as  of  any  more  im- 
portance tlian  a  phase  of  the  sandy  loam  group. 

Louisa  graveUv  sandy  loam.^The  surface  soil  consists  of  a  gray  to  reddish  sandy  loam 
^nai  4  to  12  incmes  deep,  containing  considerable  quantities  of  quartz  and  micaceous 
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flchiflt  fra^ents.  The  subsoil  is  a  brittle,  red  micaceous  clay  having  a  greasy  feel, 
and  carrying  fragments  of  quartz  or  schist.  The  type  occupies  broken  or  dissected 
areas,  stream  slopes,  and  rolling  to  hilly  country.  Diainage  is  good,  the  steeper  slopes 
suffering  from  erosion  owin^  to  me  rapid  run-off  of  rain  water.  In  many  areas  plowine 
is  difficult  owing  to  the  resistance  offered  by  the  rock  fragments.  The  type  is  adapted 
to  the  eeneral  farm  crops,  such  as  cotton,  com,  oats,  and  cowpeas.  The  oidinary  yields 
are  light.  Liberal  additions  of  oiganic  matter  and  complete  commercial  fertilizers 
are  necessary  for  the  production  of  moderate  to  good  yielos. 

Perm  graveUif  sandy  loam.— The  soil  consists  of  a  reddish-brown  to  Indian-red  gravelly 
sandy  loam,  about  10  inches  deep.  The  subsoil  is  a  heavy  sandy  loam,  loam,  or 
even  clay  loam  which  continues  to  a  depth  of  24  inches,  below  which  a  sandy 
clay  is  frequently  encountered.  Both  soil  and  subsoil  contain  from  20  to  60 
per  cent  of  large  and  small  quartz  or  red  sandstone  gravel,  while  fields  often  pre- 
sent a  gra^  appnearance  due  to  surface  accumulations  of  quartz  fragments.  The  soil 
nuiterial  is  derived  from  conglomerates  of  Triassic  ase.  The  topography  is  rolling  to 
hilly.  The  type  is  well  drained  and  mostly  under  cultivation.  Ceneral  farming  is  the 
most  common  form  of  agriculture,  although  the  soil  is  apt  to  be  droughty  and  crops 
suffer  ttosn  th^  cause. 

Area  and  distribtttion  of  the  gravelly  sandy  loams. 


Soil 


State  or  I 


Acres. 


Loate  grayeUy  sandy  loam. 
Fenn  gravelly  sandy  loam . . . 

Total 


Alabama  14 

Pennsylvania  3. 


HMO 

17,344 


61,904 


^  For  key  to  numbers  in  this  oolomn  see  p.  738. 
COAB8B  SANDT  LOAM  FHABB. 

The  coarse  sandy  loams  are  rather  extensively  developed  throughout  the  southern 
Piedmont.  They  are  adapted  to  the  same  crops,  though  giving  somewhat  lighter 
^Ids,  and  require  about  tne  same  kind  of  tools  and  management  as  the  sandy  loams. 
Owinffto  the  closeness  of  the  usually  dense  clay  subsoil  to  the  surface  this  group  does 
not  dmer  as  much  from  the  sandy  loams  in  agriculture  as  do  the  coarse  sandy  loams  of 
the  Coastal  Plain,  with  their  usually  deeper  sur&ce  soils  and  lighter  textured  subsoils, 
frcun  the  sandy  loams  of  that  province. 

The  coarse  sandy  loam  members  of  the  ApplinCy  Cecil,  Durham,  and  Iredell  seri^ 
occur  in  scattered  areas  associated  with  the  sandy  loams  of  these  series.  The  Dur^ 
ham  and  Appling;  coarse  sandy  loams  are  about  equal  in  importance  to  the  sandy 
loam  members  of  these  series.  The  Woraham  coarse  sandv  loam  is  of  little  impor- 
tance. The  Qranville,  derived  from  Triassic  rocks,  is  simikr  to  the  Durham  in  botii 
physical  properties  and  crop  value. 

Appling  coarse  sandy  loam. — ^The  soil  is  a  coarse  sandy  loam  to  light  coarse  sandy 
loam,  8  to  15  inches  deep,  gray  in  the  upper  portion  and  pale  yellow  oelow.  The  soil 
becomes  slightly  heavier  with  depth  and  finally  passes  into  a  yellow,  heavy  sandy 
clay  which  becomes  abruptly  heavier  and  more  plastic  with  depth  and  shows  mottling 
or  streaks  of  red,  ^y,  or  drab .  Quartz  fragments  are  found  in  tne  surface  and  through- 
out the  soil  section.  The  topography  is  gently  to  moderately  rolling.  With  deep 
plowing,  frequent  incorporation  of  vegetable  matter,  and  liberal  applications  of  com- 
mercial fertilizers,  good  yields  of  oats,  rye,  cotton,  com,  peanuts,  cowpeas,  bur  clover, 
crimson  clover,  sweet  potatoes,  watermelons,  and  a  number  of  garden  vc^tables  are 
secured 

Cecil  coarse  sandy  loam.^The  surface  soil  to  a  depth  of  5  or  6  inches  consists  of  a 
brownish-gray  to  brown  coarse  sandy  loam.  A  considerable  proportion  of  the  sand 
ranges  from  very  fine  to  medium  in  texture,  but  there  is  alwa3rs  present  suflicient 
coarse  quartz  sand  and  fine  angular  quartz  Gravel  or  coarser  fragments  to  imx>art  a 
decidedly  coarse  texture  to  the  soil.  The  subsoil  is  a  compact,  red  clay,  also  carry- 
ing considerable  coarse  sand  and  fine  gravel.  Large  rounded  masses  of  granite-like 
glacial  bowlders  are  frequently  encountered  in  fields.  The  soil  is  derived  Irom  a  gray 
coarse-grained  granite.  Cotton  and  com  are  the  principal  crops  grown,  Uie  jrields  being 
about  uie  same  as  upon  the  Cecil  sandy  loam.  Better  results  are  obtained  in  seasons 
of  more  than  average  rainfall.  Owing  to  the  open  stmcture  of  the  soil  crops  are  apt 
to  suffer  from  lack  of  moisture  during  dry  seasons. 
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Jhffham  eoane  sandy  loam, — ^The  Boil  is  a  coarse  loamy  sand  or  light  sandy  loam, 
from  5  to  12  inches  deep.  The  subsoil  is  a  stiff  yellow  clay  containing  more  or  less 
SD^^iilar  quarts  grains  and  fragments.  The  type  is  residual  in  orjpn  and  derived 
mamly  from  coarse-grained  fipranite.  It  is  admirably  adapted  to  bright  tobacco  and 
&irly  well  suited  to  the  proaucUon  of  sweet  potatoes,  watermelons,  and  a  number  ol 
guden  vegetables,  such  as  peas^ucumbers,  string  beans,  and  radiciies. 

Granvilu  coane  sandy  loam. — ^The  sur&ce  soil  consists  of  a  grayifih  coarse  sandy  loam, 
vhich  usually  at  a  depth  of  about  5  inches  becomes  pale  yellow  in  color  and  slightlv 
heavier  in  texture.  The  subsoil  is  a  pale  yellow  sandy  clay  sometimes  mottled  with 
giay  and  occasionally  including,  especially  in  the  lower  portion,  some  Indian-red 
plastic  clay  ^Penn  material).  The  physical  characteristics  of  a  section  of  the  type 
are  very  similar  to  those  of  the  Durnam  coarse  sandy  loam,  except  for  the  frequent 
occurrence  of  Indian-red  and  grayish  colored  clay  in  the  lower  portion  of  the  subsoil 
fxt  its  substratum.  The  clay  content  of  the  subsoil  is  slightlv  higher  and  the  material 
more  plastic  than  in  the  case  of  the  Durham  coarse  sandv  loam.  The  substratum  is 
uBuaily  varimited  in  color,  showing  patches  of  Indian-red,  purple,  green,  gray,  drab, 
and  white.  ^'Gall  spots,"  representing  areas  from  which  the  surfice  soil  has  been 
washed  off,  are  of  common  occurrence.  In  such  areas  the  sui^^^e  material  is  usually 
a  plastic  clay  of  Indian-red  or  grayish  color.  The  type  is  derived  from  Triassie 
nndstone.  The  topography  is  gently  undulating  to  rolling  or  slightly  hilly  and  the 
drainage  good  to  excessive.  The  agricultural  value  is  about  the  same  as  that  of  the 
Duiham  coarse  sandy  loam.  Good  yields  of  a  fine  grade  of  bright  or  yellow  tobacco 
are  obtained.  Com,  oats,  peanuts,  sweet  and  Irish  potatoes,  forage  crops,  and  a 
number  of  vegetables  do  well. 

LretkU  coarse  sandy  loam. — ^The  soil  is  a  grayish  to  brown  or  grayish-brown  moder- 
ately coarse  sandy  loam,  having  an  average  depth  of  8  inches.  The  subsoil  is  a  din^ 
or  greenish  yellow,  dense,  plastic  clay,  usually  underlain  by  decomposed  rock  witmn 
the  3-foot«  section.  Iron  concretions  are  numerous  on  tne  surface.  The  type  is 
derived  principally  from  diorite  and  hornblende  or  chlorite  schist.  The  topography 
18  mainly  sloping  and  considerable  areas  are  eroded  and  gullied.  The  agricultural 
value  of  the  type  is  low  and  much  of  it  is  best  used  for  pasturage. 

Wordiam  coarse  sandy  loam. — The  surface  soil  consists  of  a  light-gray  loamy  coarse 
nnd  to  coarse  sandy  loam,  from  8  to  20  inches  deep,  becoming  yellowish  gray  or  pale 
vellow  with  depth.  The  material  is  coarse  and  incoherent  in  the  sur&ce  few  inoies, 
bat  slightly  sticky  below.  The  subsoil  is  a  pale  yellow  to  white  heavy  coarse  sandy 
loam  resting  at  30  inches  upon  an  impeorvious  plastic  yellow  sandy  loam  mottled  with 
red  or  light  shades  of  drab.  The  type  is  derived  from  igneous  and  metamorphic  rocks, 
nch  as  diorite^  granite,  and  schist.  The  topography  varies  from  gently  sloping  to 
flat  or  undulating.  Owing  to  its  imperfect  drainage  the  soil  is  cold  and  fate.  Little 
of  it  is  under  cultivation,  on  account  of  the  low  average  yields  and  difficulty  of  culti- 
vation. Potash  is  required  to  prevent  cotton  rust.  Lime  should  be  used  liberally 
and  barnyard  manure  and  green  crops  plowed  under  to  build  up  the  oiganic  content. 

Area  and  distribution  of  the  coarse  sandy  loams. 


Sou 


state  or  aiea.^ 


Acres. 


CKacouseaaodyloam 

DnduuB  oottse  aandy  k)am . . 

Applioff  coarse  aandy  loam. . . 
OnuTijfe  coane  sandy  loam. . 
Wonbam  coane  sanoy  loam. 
IndeOooaiae  sandy  loam 


Georgia  5;  North  Carolina  3, 10, 15, 17;  South  Carolina  9, 15. 
Alabama  7, 36;  North  Carolina  3, 5, 10, 11, 15;  South  Caro- 
lina 15. 

Georgia  5 

North  Carolina  11, 23 

Georgia  13 

Georgia  5 


124,362 
89,539 

61,440 
46,400 
15,040 
3,450 


Total. 


840,224 


1  For  key  to  numben  in  this  column  see  p.  733. 
FINE   SANDY  LOAM  GROUP. 

The  fine  sandy  loams  of  the  Piedmont  occupy  a  less  imjportant  position  than  the 
■ndy  loams  and  coarse  sandy  loams,  and  occur  in  scattered  areas  in  association  with 
Qie  former  soils.    The  Louisa,  York,  and  Cecil  comprise  the  laigest  areas. 

Of  the  soils  embraced  in  this  group,  the  Cecil,  Louisa,  IredelL  and  York  have  dense 
chy  lubaoils.  The  crop  value  of  the  fine  sandy  loams  of  the  Piedmont  as  compared 
viu  the  coarse  sandy  loams  of  the  same  province  is  hardly  the  equivalent  of  the  fine 
■ody  loams  of  the  Coastal  Plain  in  their  relation  to  the  coarser  sandy  soils  of  that  prov- 
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iQce,  the  Coastal  Plain  boIIb  having  a  friable  sandy  clay  subsoil.  The  Piedmont  soils 
are  usually  more  silty  than  those  of  the  Ccutstal  Plain,  ihe  proximity  of  the  dense  clay 
sabsoil  to  the  surface  frivoring  puddling  during  times  of  heavy  precipitation  and  facili- 
tating the  natural  tendency  to  crack  and  check  during  subseauent  periods  of  dry 
weather.  These  features  induce  a  condition  of  structure  whicn  makes  cultivation 
practically  impossible  except  under  the  most  favorable  conditions  of  moisture.  The 
coarser  sandy  loams  are  more  favored  in  this  respect.  A  heavy  fairm  equipment  is 
necessary  and  yields  are  often  lower  than  those  secured  from  the  corresponding  types 
•f  the  Coastal  Plain.  Crops  are  noticeably  later  in  reaching  maturity  and  the  soils 
not  generally  well  suited  to  the  production  of  vegetables.  The  grasses  and  ^^eat 
give  oetter  average  returns  than  on  the  coarser  sandy  loams.  Where  cotton  is  grown, 
vie  early  maturing  varieties  should  be  selected.  Lands  of  this  type  should  be  fall- 
plowed  and  receive  liberal  applications  of  organic  manures. 

The  Durham,-  Granville,  and  Appling  fine  sandy  loams  are  much  more  nearly  related 
to  the  Coastal  Plain  soils,  such  as  the  Norfolk  fine  sandv  loam,  than  the  soils  of  the  series 
just  mentioned.  They  have  about  the  same  crop  a<uiptation  and  value  and  require 
iwactiatlly  the  same  treatment.  These  are  earner  types  than  the  Piedmont  soils, 
which  have  heavier  clay  subsoils,  and  are  more  easil  v  kept  in  good  structural  condi- 
tion bv  reason  of  the  greater  average  depth  of  the  soils  and  the  lighter  texture  of  the 
subsoils.  Wheat  and  grass  do  not  give  as  good  returns  as  on  the  Piedmont  fine  sandy 
loams  having  dense  clay  subsoils  and  shallower  surface  soils,  but  the  eariier  maturing 
crops,  eapecialhr  vegetables,  find  this  land  better  suited  to  their  requirements. 

The  Chester  nne  sandy  loam  is  the  only  representative  of  this  group  occurring  in  the 
northern  Piedmont.  Its  subsoil,  in  the  areas  so  far  mapped,  is  sometimes  decidedly 
sandy,  thus  departing  from  the  typical  characteristics  of  rather  dense,  brittle  subeoils. 

Appling  fine  sandy  loam. — ^This  soil  consists  of  a  light-gray  fine  sandy  loam  beooming 
slightly  heavier  and  yellowish  with  depth.  The  subsou  is  encountered  at  depths  en 
16  to  20  inches  and  ranges  from  a  fine  sandy  clay  in  the  upper  portion  to  a  rather 
heavy  and  in  places  plastic  clay  in  the  lower  portion.  The  color  of  the  subsoil  is 
prevailingly  yellow,  streaked  or  mottled  with  red.  The  type  occupies  gently  sloping 
areas,  ridges,  and  low  hills  and  has  ^ood  drainage.  With  careful  methods  of  fanning 
the  legumes,  oats,  rye,  sweet  and  Irish  potatoes,  and  a  number  of  garden  vegetables 
do  well.    The  soil  needs  organic  matter  and  moaerate  applications  of  fertiliser. 

CfciZ  IStm  sandy  loam.—The  type  consists  of  a  light-gray  fine  sandy  loam,  becoming 
pale  yellow  and  slightly  more  compact  with  depth,  and  underlain  at  10  to  15  inches 
iy  a  stiff,  red  clay  showing  traces  of  yellow  in  local  areas.  Quartz  fragments  are 
usually  present  in  the  soil,  and  veins  and  fragments  of  the  same  material  occur  in  the 
sabsoil.  The  type  occupies  undulating  to  rolling  uplands  and  has  good  drainage. 
It  has  been  formed  chieny  by  the  weathering  of  schists  and  fine-grained  gravel  and 
gneiss.  Cotton  and  com  are  the  principal  crops,  although  the  boU  is  also  adapted 
to  stone  fruits  and  small  grains.  It  prciiuces  a  nne-textured  tobacco.  The  timber 
growth  consists  of  hickory,  oak,  and  pme,  with  gum  in  the  swales  and  depressions. 

Chester  fine  sandy  loam. — ^The  surface  soil  consists  of  a  brown  to  yellow  fine  sandy 
loam,  about  }.0  inches  deep,  generally  quite  sandy  on  the  lower  slopes.  The  subsoil 
is  a  yellow,  fine  sandy  loam  to  fine  sand.  It  often  contains  considerable  f ragmen* 
tary  rock  and  occasionally  is  distinctly  micaceous.  The  type  is  derived  from  fine 
gramed  sandstone  and  schist.  It  occupies  moderately  to  steeply  rolling  country  and 
generally  has  good  surface  and  under  drainage.  Where  the  topography  is  suitable,  this 
soil  is  aaapteof  to  the  production  of  early  garden  crops  and  potatoes. 

Durham  fine  sandy  loam. — ^The  type  consists  of  a  gray  to  yellowish  fine  to  medium 
sandy  loam  from  8  to  10  inches  deep  underlain  by  a  friable,  yellow,  fine  sandy  clay. 
The  topojsraphy  varies  from  unduuiting  to  gently  rolling  and  the  drainage  is  good. 
The  sou  is  derived  principally  from  fine-^ined  granite  and  gneiss.  It  is  well  suited 
to  bright  tobacco,  peanuts,  sweet  and  Irish  potatoes,  garden  peas,  cowpeas,  crimeon 
clover,  watermelons,  and  cantaloupes.  Rye,  corn,  oats,  and  cotton  give  fair  to  good 
yields  with  ferUlization. 

Oranvillefine  sojidy  ham. — ^The  soil  is  a  yellowish-gray  porous  fine  sandy  loam  from 
6  to  14  inches  deep.  The  subsoil  is  a  yellow,  or  mottled  yellow  and  gray,  friable  fine 
sandy  clay  which  in  the  lower  portion  is  often  mottled  with  yellow,  yellowish  red,  and 
Indian-red.  The  parent  Triassic  sandstone  is  in  many  places  encountered  within 
the  3-foot  section,  often  at  a  depth  of  about  30  inches.  The  type  is  adapted  to  the 
production  of  cotton,  com,  forage  crops^  oats,  rye,  peanuts,  melons,  and  vegetables. 

Iredell  fine  sandy  loam. — ^The  soil  consists  of  a  moderately  heavy  and  compact  grayi^ 
fine  sandy  loam  from  8  to  10  inches  deep.  The  subsoil  is  a  yellowish-brown  to  dirty- 
brown  clay  extremely  adhesive  and  plastic.  Iron  concretions  are  conspicuous  in  the 
poorly  drained  situations.  The  type  is  derived  from  intrusive  rocks,  such  as  diorite 
and  cnloritic  schists.    Owing  to  its  intractable  structure,  it  is  rather  difficult  to  main- 
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tain  in  a  good  condition  of  tilth.  Grass,  oats,  com,  and  cotton  are  the  princijMd 
cropfl  and  under  favorable  seasonal  conditions  fair  yields  are  obtained. 

uanMafiM  sandy  loam.— The  soil  is  a  light-gray  fine  sandy  loam  which  usually  at  a 
AaUow  depth  grades  into  pale  yellow  fine  sandy  loam  of  slightly  more  compact  struc- 
tuie.  This  is  underlain  at  5  to  15  inches  by  a  stiff  red  clay,  which  in  places  grades 
into  partially  decomposed  schistose  or  slaty  rocks  at  a  depth  of  3  feet.  Quartz  frag- 
ments and  veins  are  of  common  occurrence.  The  type  occupies  gently  rolling  to  roll- 
isg  uplands  and  the  drainage  is  good .  1 1  has  been  formed  chiefly  through  the  weather- 
ioe  of  talcose  and  micaceous  sdiist  and  imperfectly  crystalline  slates.  Cotton,  com, 
tobacco^  and  fora^  crops  are  the  leading  crops.  A  fine-textured  tobacco  is  produced 
ou  the  lighter  and  deeper  phases,  while  heavier  bodied  tobacco  is  obtained  fiom  areas 
vhere  clay  comes  closer  to  the  surface.  Under  ordinary  methods  the  average  yields 
are  low.    For  best  results  liberal  applications  of  organic  manures  are  necessary. 

York  Jine  sandy-  loam^—The  surface  soil  consists  of  a  light-eray,  fine  sandy  loam 
assuming  a  pale  yeUow  color  and  more  compact  structure  at  a  depth  of  8  inches.  At 
12  to  15  mches  it  is  underlain  by  a  subsoil  of  compact  yellow  clay.  Quartz  fragments 
are  of  conunon  occurrence  on  the  surface  and  throujehont  the  soil  mass.  The  tyx>e  is 
derived  principally  from  metamorphic  rocks,  chiefly  talcose  and  micaceous  schists. 
It  occupies  gently  rolling  to  hilly  uplands  and  has  eood  drainage.  Cotton,  com,  and 
forage  are  the  usual  crops.  The  yields  are  somewnat  better  man  on  the  silt  loam, 
although  the  average  is  low.  To  obtain  best  results  organic  manures  should  be  applied 
in  liberal  quantities. 

Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 


State  or  area.! 


Aores. 


Lodn  fine  sandy  loax 
Oeea  flue  moAj  foam. 


7«rk  fins  nndy  loam 

Xndell  fine  sandy  loam 

Dmliam  flue  sandy  loam. . 
Gherter  floe  saody  loam .. . 
Applinc  flue  sandy  loam. . 
GaoTule  fine  sandy  loam. 


Alabama  33;  South  Carolina  1, 5;  VlKinia  4. 8 

Alabama  33;  Georgia  6;  North  Carol&a  3,  10,  11,  16,  17; 
Sonth  Carolina  9, 13. 

Alabama  33;  South  Carolina  11,  IS,  17:  Virginia  4.: 

OeorgiaS;  North  Carolina 3, 11, 17;  Virginfii47^ 

Alabama  33:  North  Carolina  11 

Pennsylvania  6, 12 

Georgia5 

Nor^  Carolina  23 


280,128 
191,562 

113, 06S 

45,312 

25,40S 

6,080 

4,224 

3,776 


TotaL.. 


669,568 


1  For  key  to  numbers  in  this  eolamn  see  p.  788. 
VBBY  TINB   SANDT  LOAM  FHA8B. 

The  very  fine  sandy  loams  occupy  relatively  small  areas  in  the  southern  Piedmont, 
tiie  member  of  the  Cecil  series  being  the  only  type  of  this  class  so  far  mapped.  As  in 
flie  caw  of  the  fine  sandy  loams,  the  verv  fine  sandy  loams  with  heavy  clay  subsoils 
iie  apt  to  assume  unfavorable  structural  conditions  and  to  require  intensive  treat- 
ment for  the  production  of  good  crops.  Such  soils  are  naturally  later  in  maturing 
crops  and  are  consequently  better  suited  to  graas  and  small  grains  and  less  suited  t» 
notables  than  the  coarser  sandy  loams. 

Cedl  very  fine  sandy  foam.— This  tjrpe  consists  of  a  surface  soil  of  gravish  to  grayish- 
brawn  or  reddish-brown  very  fine  sandy  loam  from  4  to  10  inches  deep,  underlaiB 
by  the  characteristic  red  clay  subsoil  of  the  series.  The  type  is  derived  from  fine- 
pamed  schist  and  gneiss.  The  topograph}^  is  gently  rolling  to  nilly .  Cotton,  corn,^for» 
ige  crops,  and  small  ^in  produce  gooa  yields. 

Area  and  distribution  of  the  very  fine  sandy  loam. 


Boil  name. 

State  or  area.» 

Acres, 

ftol  Vfrv  fiiM  nandv  loam ...                    ....                        ... 

Qeorj^  5     

4,736 

t  For  key  to  numbers  in  this  column  see  p.  733. 
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LOAM  GROUP. 


The  loam  soils  have  a  fairly  extensive  development  in  the  southern  Piedmont  region, 
and  in  the  northern  division  they  constitute  the  most  important  group  both  in 
point  of  area  and  agricultural  value.  They  form  the  medium  class  of  general  fouroin^ 
•oils,  beinff  probably  best  suited  for  com  and  oats,  with  wheat  and  hay  as  second 
choice.  They  are  also  good  soils  for  grazing  and  summer  fattening  of  cattle  and. for 
the  tyx)e  of  dauying  iviiere  pasture  is  largely  used  for  summer  and  fall  feeding. 
Grasses  remain  green  to  mucn  better  advantage  throughout  the  summer  and  fall 
than  on  the  lighter  textured  lands.  Soils  of  loam  texture  can  not  be  cultivated 
over  as  wide  a  range  of  moisture  conditions  as  the  lighter  soils,  although  intensive 
cultivation  is  necessary  for  the  maintenance  of  good  tilth.  As  compared  with  the 
heavier  soils  they  are  more  easily  managed  and  can  be  improved  by  incorporating 
v^table  matter  and  adding  moderate  applications  of  lime.  They  do  not  reouire 
as  neavy  fertilization  as  the  sandier  types,  although  manures  and  commercial  ferti- 
lizers can  be  used  profitably. 

The  Cecil,  Iredell,  Louisa,  Mecklenburg,  and  York  loams  are  the  southern  Pied- 
mont representatives  of  this  group  so  far  mapped.  The  Louisa  is  the  most  extensive 
type,  but  somewhat  less  productive  than  the  other  types,  with  the  exception  of  the 

The  Chester  loam  is  the  most  extensive  soil  in  the  northern  division  of  the  Pied- 
mont. It  is  an  excellent  tyx>e  for  general  farming  and  gives  good  returns  with  certain 
varieties  of  apples.  The  Penn  loam  also  is  extensivei>r  represented.  It  is  likewise 
a  very  valuable  soil  for  the  general  farm  crops  of  the  region.  With  proper  treatment, 
including  moderate  applications  of  lime,  alial&  can  be  successfully  produced  on  it. 
Next  to  this  the  Manor  loam,  a  fair  to  good  general  farm  crop  soil,  is  the  most  impor- 
tant type. 

Cecil  loam, — ^The  soil  consists  of  a  pale  yellow  to  brownish  or  reddish-brown  friable 
loam  from  8  to  12  inches  deep.  The  subsoil  is  a  red  clay.  Varying  quantities  of 
quartz  occur  scattered  over  the  surface  and  to  a  lees  extent  throughout  the  soil  sec- 
tion. The  type  is  derived  principally  from  gravel  and  gneiss  and  occupies  level  to 
gently  rolling  uplands.  Drainage  is  generally  well  established.  The  type  produces 
good  yields  of  wheat,  oats,  and  com.  It  is  ^isily  tilled  and  responds  readily  to  any 
system  of  soil  improvement. 

Chester  loam. — ^The  soil  consists  of  a  brown  or  brownish-yellowish  loam,  sometimes 
slightlv  sandy  and  containing  some  mica.  It  is  underlain  by  a  heavy  yellow  loam 
suDsoil  gniding  into  cla^  loam,  which  in  the  lower  depths  becomes  somewhat  lighter 
in  texture  ana  more  micaceous.  The  color  in  some  areas  is  reddish-yellow  or  red. 
Fragments  of  quartz  and  other  rocks  are  usually  found  on  the  surface  and  throughout 
the  soil  section.  It  is  a  residual  soil  derived  largely  from  gneiss  and  mica  schist, 
but  other  metamorphic  and  igneous  rocks  ma3^  also  enter  into  its  composition.  The 
■ur^e  is  rolling  to  hilly  and  the  drainage  is  good.  The  soil  is  well  adapted  to 
general  forming,  but  requires  careful  treatment  on  slopes,  where  it  washes  badly. 

Iredell  locan. — ^The  soil  is  a  light-brown  heavy  fine  sandy  loam  to  light  loam  from  4 
to  8  inches  deep.  The  subsoil  is  a  yellowish-brown,  impervious,  waxy,  sticky  clay, 
which  at  20  to  30  inches  is  underlain  by  disintegrated  rock.  Black  iron  concretions 
are  abundant  on  the  surface  and  throi^^hout  the  soil  mass.  The  topography  is  flat 
or  undulating  to  TOntly  rolling.  Surface  drainage  is  good,  except  in  the  more  level 
areas,  which  need  ditching.  The  impervious  subsoil  retards  the  proper  circulation 
of  moisture  and  air.  Diorite  is  the  most  common  parent  rock.  Oak,  principally 
blacldack,  cedar,  and  old-field  pine  are  the  predominating  tree  species.  The  type 
IS  hi^ly  prized  for  oats,  cotton,  wheat,  com,  and  grasses.  It  requires  deep  fall 
plowmg  to  obtain  the  best  possible  tilth.  • 

Louisa  loam. — ^The  soil  consists  of  a  gray  to  pale  yellow  friable  loam,  which  at  a 
depth  of  5  to  8  inches  grades  into  a  pale  yellow  clay  loam.  This  is  underlain  at  a 
depth  of  about  12  inches  by  a  rather  stiff  red  clay,  grading  in  places  at  24  inches 
into  soft  partially  decomposed  rock.  Quartz  and  schistose  in  varying  quantities  are 
found  scattered  over  the  surface  and  to  a  less  extent  mingled  with  the  sou  mass.  The 
t3rpe  is  derived  from  talcose  and  micaceous  schists  and  imperfectly  crystalline  slates. 
It  occupies  undulating  to  rolling  uplands  and  is  generally  well  drained.  The  soil 
is  not  easily  maintained  in  good  structural  condition,  as  it  is  inclined  to  run  together 
and  bake.  Crop  yields  are  low  under  prevailing  methods  of  cultivation,  but  the 
soil  responds  readily  to  any  system  of  improvement.  The  crops  usually  grown  are 
wheat,  oats,  com,  cotton,  and  heavy  tobacco. 

Manor  loam, — ^The  soil  consists  of  a  yellow  or  yellowish-brown  heavy  loam  about 
8  inches  deep.  The  subsoil  is  a  yellow  or  reddish-yellow  heavy  loam  which  grades 
into  clay  loam  at  a  lower  depth.    Mica  schist  fragments  occur  in  places  throughout 
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the  soil  profile,  while  occasionally  the  lower  portion  of  the  subsoil  consists  largely  of 
anuJl  mica  particles,  which  render  it  feathery  and  fluffy.  The  material  fonning  this 
type  is  derived  from  hydromica  schists.  The  topography  ranges  from  gently  to  moder- 
atelj  rolling,  with  occasional  hilly  areas.  Drainage  is  well  established  and  the  steeply 
rollmg  areas  somewluit  eroded.    This  soil  produces  fair  ^elds  of  general  farm  crops. 

Mecklenburg  loam. — ^The  soil  to  a  depth  of  about  6  or  8  inches  is  a  roddish-brown  to 
red  loam  or  light  loam.  The  subsoil  is  a  yellowish-brown  or  ocherous-vellow,  plastic, 
tenacious  clay,  becoming  more  friable  at  a  depth  of  24  to  30  inches,  as  the  rosult  of  the 
presence  of  partiallv  deconrpoeed  fr^ments  of  the  parent  rock.  Disintegrated  rock 
with  little  if  any  fine  earth  is  usually  encountered  within  the  3-foot  section.  In 
places  the  subsoil  resembles  that  of  the  Iredell,  giving  a  section  having  somewhat 
the  appeaiance  of  Cecil  material  over  Iredell.  The  topography  is  usually  undulatinfl; 
to  gently  rolling  and  the  surface  drainage  good.  The  characteristic  timber  growth 
coQsistB  of  white,  red,  post  and  blackjack  oak  with  considerable  hickory  and  a  sprink- 
ling of  cedar  and  pine.  The  type  is  well  adapted  to  com,  cotton,  oats,  wheat,  grass, 
and  forage  crops.  Yields  of  15  to  30  bushels  of  com,  15  to  40  bushels  of  oats,  and  from 
i  to  1  bflie  of  cotton  p|er  acre  are  obtained. 

Penn  loam, — ^The  soil  is  a  dark  Indian-red  loam  from  8  to  12  inches  deep,  underlain 
by  an  Indian-red  clay  loam.  Both  soil  and  subsoil  occasionally  contain  from  5  to  20 
per  cent  of  sandstone  fragments.  The  type  is  derived  from  fine-grained  brown  or  red 
Triassic  sandstone.  The  topography  is  gently  rolling  and  the  drainage  is  fair,  but 
plowing  in  beds  is  generally  practiced  to  assist  the  natural  drainage  agencies.  The 
Boil  is  considered  almost  equal  in  fertility  to  the  associated  limestone  soils.  Com, 
oatfi.  wheat,  grass,  clover,  and  alfalfa  do  well.  Applications  of  lime  improve  the  land, 
particularly  where  alfalfa  is  to  be  grown. 

Yorl  loam. — ^The  type  consists  of  a  grayish-yellow,  compact  loam  to  siltjr  loam  about 
10  inches  deep,  underlain  by  a  yellow  clay  loam  or  silty  clay  loam  having  a  ^asy 
feel.  This  in  turn  rests  upon  partially  decomposed  talcose  and  mica  schist  at  depths 
zangmg  from  20  to  30  inches.  Both  soil  and  subsoil  contain  rock  fragments  of  schist 
and  quartz.  The  topograph]^  is  rolling  to  hilly  and  the  soil  but  poorly  adapted  to 
crops.    It  is  best  used  for  miit. 

Atea  and  distribiUion  of  the  loaTns. 


Soa 


state  or  area.t 


Acres. 


Chester  loam 

Lffoimloun. 

PQlZlkAIII 

r«eaioam. 

liaaorloun 

IredeaiouL 

Meetinbnrgloain. 
Torkloam 


Har7land  3.  5,  7;  Pennsylvania  1,  3,  6,  7, 12;  Virginia  1,  7;  West 
Alabama  &  33:  North  Carolina  26;  Virginia  4, 8. 


Maryland  7;  New  Jersey  3;  Pennsylvania  1,  3,6, 10;  Virginia  4,7. 

North  Carolina  3, 10;  South  Carolina  16 

BCaryland  3,  6,  7,  8;  Pennsylvania  6,  9, 12;  Vh-ginla  7 


Alabama  33:  North  Carolina  3, 11, 17,  23 

North  Carolina  17 

Vlrgtoia2,4 


600,680 

371,370 
320,286 
190,208 
166,514 
«,720 
6,824 
4,032 


Total. 


1,713,614 


>  For  key  to  numbers  in  this  column  see  p.  733. 


STONY  LOAH  PHASB. 


The  Stony  loam  soils  hold  a  fairly  important  position  in  both  the  southern  and 
northem  divisions  of  the  Piedmont.  They  occupy  rolling  and  eroded  areas  where 
both  the  topography  and  rock  content  interfere  with  cultivation.  But  for  these 
features  this  group  would  in  agricultural  value,  crop  adaptation,  and  cultural  require- 
Bients  conespond  Quite  closely  with  the  loam  typen. 

The  Cecil,  Iredell,  and  Hemdon  are  the  onlv  representatives  of  the  group  so  far 
puipped  in  the  southern  Piedmont  Plateau.  The  Penn,  Chester,  and  Manor  are  the 
nnportant  northern  types. 

Cecil  gtony  loam. — ^Tne  soil  varies  from  a  gray  to  gra^dsh-brown  sandy  loam  to  brown 
or  red  loam  with  an  average  depth  of  8  inches.  Tnis  subsoil  is  a  red  clay  loam  or 
^7.  From  30  to  60  per  cent  of  tne  soil  and  subsoil  is  composed  of  stones  and  Dowlders. 
T^  16  a  residual  type  derived  principally  from  the  weathering  of  granite,  nieiss,  and 
^trusive  dikes  of  trap  rock.  The  surface  is  usually  hilly  and  broken.  The  soil  is 
^pted  to  general  fann  crops,  apples,  and  peaches.  Yields  are  generally  low,  owing 
to  tiie  difficulty  of  cultivation  caused  by  the  stones  and  the  unfavorable  topography. 


Digitized  by 


Google 


40  SOILS  OF  THE  UNITED  STATES. 

Chuter  atony  loam. — ^The  soiface  soil  has  an  average  depth  of  10  inches,  and  consiflts 
of  medium  to  heavy  brown  loam.  The  subsoil  is  a  yellow  or  yellowish-red  clay  loam 
that  usually  grades  into  a  stiff  clay  at  depths  ran^;ing  from  24  to  36  inches.  Stone 
and  bowlders  are  scattered  over  the  surface  and  mixed  with  both  soil  and  sabsoil  in 
quantities  varjring  from  30  to  60  per  cent.  The  type  is  derived  mainly  from  the 
weathering  of  gneisses  and  schists,  although  a  few  areas  aie  derived  from  granite. 
The  type  occurs  in  small  irregular  areas  associated  with  the  Chester  loam.  The  topog- 
raphy varies  from  moderately  rolling  to  hilly.  The  drainage  is  good.  Much  of  this 
type  is  used  as  permanent  pasture,  though  where  the  slopes  are  not  too  steep  good 
crops  are  obtained.  In  normal  seasons  com  yields  50  bushels,  oats  35  buahelB,  wheat 
20  Dushels,  potatoes  120  bushels^  and  hay  1^  tons  per  acre. 

Hemdon  stony  2oam.— The  soil  is  a  grayish  to  grayish-brown  loam,  carrving  rock 
fragments  in  quantities  ranging  from  20  to  60  per  cent  of  the  soil  mass.  Tne  subsoil 
IS  a  reddish-^rellow  to  yeUow  clay  which  also  contains  rock  fragments.  The  Wpe  is 
of  residual  origin  and  derived  mainly  from  quartzite  and  slates,  though  modined  in 
some  cases  by  diorite  and  schists.  Where  cultivated  it  is  well  adapted  to  fruit, 
especially  peaches.  The  topography  is  rolling  to  hilly  and  the  type  for  the  most 
put  is  in  forest. 

Iredell  atony  ham, — The  soil  consists  of  6  inches  of  a  brown  loam  having  a  slight 
greenish  cast.  The  subsoil  is  somewhat  variable  but  prevailingly  a  yellowish-brown 
silty  clay  loam  which  passes  abruptly  into  a  plastic  and  sticky,  reddisn-yeliow,  heavy 
clay  changing  in  color  to  greenish  orown  with  depth  and  resting  upon  partially  decom- 
posed rock  iragments  at  24  inches.  Fragments  of  greenish  and  grayish  schistose 
rocks,  diorite,  and  sometimes  quartz,  are  scattered  over  the  surface  and  dissemiiiated 
through  the  soil  in  sufficient  quantities  to  hinder  cultivation.  Bock  outcrops  are 
also  of  frequent  occurrence.  The  type  is  derived  from  andesite,  altered  anaesite, 
and  diorite  or  similar  rocks.  Of  the  crops  ordinarily  grown,  wheat,  oats,  and  grass 
give  the  best  results. 

Landaddle  atony  loam, — ^The  type  consists  of  a  drab,  slate-colored,  or  gray  silty 'clay 
loam  or  silt  loam  about  8  inches  deep,  underlain  by  a  slate-colored  or  fighter  gray 
heavy  silty  loam  grading  with  depth  mto  a  silty  clay  loam.  The  surface  is  usually 
strewn  with  fragments  of  metamorphosed  Triassic  sandstone,  from  which  the  type 
is  derived.  Stones  are  abundant  and  bedrock  may  be  encountered  at  a  depth  of  2 
to  4  feet  below  the  surface.  The  topography  is  rolling  to  hilly.  Drainage  is  thorough 
and  crops  suffer  from  drought  on  much  of  the  type.  Com,  wheat,  oats,  rye,  and 
grass  are  grown,  but  the  yields  are  considerably  lower  than  on  the  Landsdale  silt 
loam. 

Manor  atony  loam. — ^The  soil  to  a  depth  of  8  to  10  inches  consists  of  a  clay  loam  or 
heavy  loam  containing  large  quantities  of  small  rock  fragments.  The  subsoil  is  a  light- 
yellow  or  grayish  loam  to  clay  loam.  The  subsoil  always  contains  a  large  prox>ortion 
of  small  schist  fra^ents  which  sometimes  represent  the  entire  subsoil  section  with 
only  the  interstitial  spaces  filled  with  soil.  The  tjrpe  is  derived  principally  from 
mica  schists.  The  topography  is  hilly  to  mountainous.  Where  cultivation  is  practi- 
cable, the  soil  produces  fair  yields  of  the  staple  crops.    Much  of  the  type  is  in  forest. 

MontaUo  atony  loam. — ^The  soil  is  a  reddish-brown,  rusty,  or  light-brown  heavy  sUty 
loam  with  an  average  depth  of  8  inches.  Ironstone  fragments  are  found  on  the  surface 
and  throughout  the  soil  in  amounts  ranging  from  20  to  40  per  cent  of  its  mass.  The 
subsoil  consists  of  reddish-brown,  yellowish-brown  or  dull-red,  heavy  gritty  loam 
to  clay  loam,  usually  resting  on  bedrock  at  2  to  6  feet.  The  subsoil  contains  numerous 
laige  and  small  rocE  fragments,  often  sufficient  to  prevent  boring  more  than  15  inches 
below  the  surface.  This  is  a  strong  soil,  used  largely  for  general  fanning.  Com 
avera^  40  bushels  per  acre,  wheat  18  bushels,  oats  35  bushels,  and  hay  li  tons.  The 
type  is  adapted  to  apples,  peaches,  and  grapes. 

Tenn  atony  [oam.-— This  type  consists  of  a  rather  heavy  Indian-red  loam,  8  to  10 
inches  deep,  containing  from  30  to  60  per  cent  of  red  or  brown  sandstone  fragments, 
with  a  subsoil  of  much  the  same  character  as  the  soil  and  eztendiiu' to  a  great  depth. 
This  type  is  derived  from  a  more  siliceous  or  hardened  phase  of  the  Triassic  sandstone. 
The  topography  is  hilly  to  mountainous  and  the  natural  forest  growth  is  laigely  of 
chestnut  and  oak.  The  type  is  well  adapted  to  forestry  and  orcharding,  and  the  more 
level  areas,  when  the  stones  are  removed,  to  general  farm  crops. 

York  atony  loam. — ^This  is  a  gray  to  pale  yellow  loam  or  sandy  loam  underlain  by 
yellow  silty  clay.  Fragments  of  schist  and  quartzite  are  abundant  on  the  surface 
and  to  a  less  extent  throughout  the  soil  section.  The  agricultural  value  is  low.  Cot- 
ton, com,  and  cowpeas  are  the  crops  usually  grown. 
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8oa 


state  or  ana.^ 


Aons. 


Ob6&  stony  loan. 


rstoBTl 

?mn stony  foam.. 

Ibnor  stony  loam. 

Hontalto  stony  loam. . . 
TMfhdrie  stony  loam. . 

York  stony  loam 

IiedeU  stony  loam. 

Htfiukn  stony  kiam. . . 


Alalnma  7,  U,  83. 86;  New  Jersey  3;  North  Oarolina  10;  Penn- 
sylvania 9. 10;  Soath  CaroUna  8, 6. 
PennsylTaoia  8, 6. 


New  Jersey  3;  Penn^lvania  3, 6, 10, 11;  Virginia  7. 

Pennsylvania  6, 9, 12 

Pennsylvania  1, 3, 12 

Pennsylvania  3 

Alabama  8 

OeorsiaS;  North  Oarolina  11 

North  Oarolina  6 


280,278 

84,864 
77,704 
88,960 
26,472 
8,648 
2,406 
2,304 
884 


Total... 


476,101 


1  For  key  to  numbers  in  thleoolQmnaeep.  788. 


GBAVBLLT  LOAM  PHABB. 


The  gravelly  loam  group  in  the  southern  Piedmont  is  represented  by  two  t}/ 
the  Cecil  and  Granville.  These  soils  occupy  rolling;  to  high,  broken  areas  w£„. 
erosion  has  badly  dissected  the  surface.  The  agricultural  value  of  this  soil  is  com- 
paratively low  on  account  of  the  rough  topography,  the  difficulty  in  cultivation 
caused  by  the  high  content  of  gravel,  and  the  fact  that  the  soils  are  droughty. 

The  gravellv  nature  of  the  nothem  representative  of  the  group,  the  Penn  gravelly 
loam,  resultea  partly  or  mainly  from  tne  presence  of  gravel  in  the  parent  rock — a 
Triaasic  conglomerate.  Erosion  is  active  on  this  type,  owing  to  the  uneven  surface 
configuration. 

CkU  graved  loam,— The  soil  is  a  gray  to  grayish-brown  sandy  loam  about  7  inches 
deep,  carT3dng  varying  quantities  of  angular  quartz  and  gneissic  and  granitic  frag- 
mente,  ranfidng  in  size  from  very  small  particles  to  pieces  one-half  inch  in  diameter. 
The  Bubsou  is  a  heavy,  micaceous,  red  loam  or  clay  loain,  containing  considerable 
ftDgular  gravel.  Outcrops  of  granite  frequently  appear.  The  type  is  derived  from 
the  disintegration  of  coarse-«ramed  granites  and  represents  a  less  complete  weathering 
of  the  rocks  than  some  of  the  other  types  of  the  Cecil  soils.  A  characteristic  feature 
of  this  type  is  a  lack  of  tenacity  in  botn  soil  and  subsoil,  as  a  result  of  which  the  land 
erodes  and  guUiee  extensively.  It  occupies  hi^h,  broken  uplands.  Drainage  is 
good.  Cotton,  com,  and  cowpeas  are  the  prinapal  crops.  Parts  of  the  t>rpe  are 
suited  to  the  production  of  small  fruits.  The  characteristic  timber  growth  is  hickory, 
ahortleaf  pine,  and  cedar. 

GranviUe  gravelly  loam,— The  soil  to  a  depth  of  6  to  8  inches  consists  of  a  gray  to 
yellowish-gray  fine  sandyloam  to  loam,  containing  from  26  to  60  per  cent  of  quarts 
nagments  and  mvel.  The  subsoil  is  a  yellowisn-brown  to  red!aish,  plastic  clay 
mettled  with  ^elUowiBh  gray  and  red.  The  sur&ce  is  rolling  to  hilly  and  tne  drainage 
good.  Hie  soil  is  derived  from  Triassic  sandstone  and  some  granite.  Cotton,  com, 
and  oats  are  the  best  crops. 

PermfraveUif  loam.— The  soil  is  a  dark-red  or  brown  sandy  loam  about  8  inches  deep, 
CQ&tainmff  10  to  60  per  cent  of  small,  rounded,  sandstone  gravel.  The  subsoil  is  a  dark 
Indian-red  loam  or  clay  loam.  The  type  occupies  high,  rolling  uplands  and  is  derived 
generally  from  red  Tnassic  standstone.  Drainage  is  good,  but  tne  soil  is  inclined  to 
erode  badly.    It  produces  fair  yields  of  com,  wheat,  vegetables,  and  small  fmit. 

Area  and  distribuHon  of  the  graveUy  loams. 


Boflname. 

State  or  area.i 

Acres. 

Georgia  12;  North  Carolina  23;  South  CaroUna  9, 11 

33,664 

Maryland '7;  Virginia? '. 

704 

North  Carolina  23  

040 

Total          

35,006 

^  For  key  to  numbers  in  this  cohimn  see  p.  733. 
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8ULTK  LOAM  FHASB. 

The  slate  loams  have  a  fairly  extensive  development  in  the  southern  Piedmont 
Plateau.  The  group  is  represented  only  by  the  members  of  the  Alamance  and  Louisa 
series,  and  the  type  will  probably  not  be  encountered  in  the  other  series,  except  pos- 
sibly the  York  and  Geoi|g;eville,  for  the  reason  that  the  slaty  rocks  are  laigelv  confined 
to  these  particular  series.  In  crop  adaptation,  acricultural  value,  and  reauisite 
methods  oi  treatment  these  soils  are  about  equal  to  the  loams,  except  for  the  rock  con- 
tent and  rougher  topography,  a  condition  which  is  reflected  in  the  lower  yields  as  com- 
pared with  the  loam  soils. 

In  the  case  of  the  Ix>uisa  type  the  rocks  are  more  properly  schist  than  slates,  although 
they  usually  have  a  more  or  lees  slaty  structure. 

In  the  Northern  Piedmont  the  slate  loams  are  inextensive,  the  Cardiff  being  the 
onlv  representative. 

Alamance  alaU  loam, — The  soil  consists  of  a  gray  to  nearly  white  silt  loam  about  8 
inches  deep,  having  a  gritty  feel,  owing  to  the  presence  of  numerous  small  fra^ents 
of  slate  rock.  In  some  places  there  is  a  thin  layer  of  yellow  silty  clay  subsoil,  but 
usually  the  gray  silt  loam  is  underlain  by  the  parent  slate  rock.  Slate  fragments  up  to 
an  inch  or  more  in  diameter  arepresent  in  the  soil  in  sufficient  quantities  to  interfere 
materially  with  cultivation.    Tne  topography  varies  from  gently  rolling  to  rolling 


and  broken.  Much  of  the  type  is  foresteci  with  valuable  timber  of  oak,  pine,  and 
hickory.  Owing  to  the  rolling  topography,  open  structure,  and  proximity  of  the  bed- 
rock to  the  sur&ce,  the  drainage  is  usually  excessive.  The  average  yields  are  low. 
but  the  deeper  areas  of  less  slaty  soil  give  moderate  yields  of  cotton,  wheat,  com,  and 
oats.    In  favorable  situations  certain  varieties  of  apples,  pears,  and  peaches  do  well. 

Cardiff  slate  loam, — ^The  soil  is  a  heavy  yellowidh-orown  loam  about  8  inches  deep, 
underlam  by  heavy  yellow  silty  clay  to  a  aepth  of  3  feet  or  more.  Both  soil  and  sub- 
soil contain  from  15  to  40  per  cent  of  partially  decomposed  slate  fragments.  The  type 
occurs  on  prominent  narrow  ridges  and  is  derived  from  the  decomposition  and  br^LK- 
in^  up  of  fine-grained  slate.  The  presence  of  the  slate  fragments  in  the  soil  makes 
quite  friable  what  would  otherwise  be  a  refractory  clay.  Much  of  the  type  is  forested 
with  oak,  chestnut,  and  other  hardwoods.  Tliis  soil  produces  fair  crops  of  com,  wheat, 
rye,  oats,  and  erass. 

Louita  slate  loam. — ^The  soil  is  a  light-brown  loam  to  silt  loam  carrying  considerable 
quantities  of  schist,  phyllite,  and  sandstone  fragments.  The  subsoil  is  a  duU-red  clay 
loam  to  clay,  also  containing  rock  fragments.  The  material  is  derived  from  meta- 
morphic  rocks  such  as  schists^  phyllite,  slabby  sandstone,  and  imperfectly  crystalline, 
rather  schistose  slate.  Occasional  areas  having  a  yeUowieui  subsoil  have  been  included 
on  account  of  their  small  size.  The  topography  is  rolling  to  hilly  and  broken.  Fair 
yields  of  cotton,  com,  and  oats  are  made  m  wet  years,  but  in  dry  seasons  crops  often 
suffer  for  lack  of  moisture.    Certain  varieties  of  apples  do  very  well. 

Area  and  dutribution  of  the  slate  loame. 


Soil  name. 


State  or  area.i 


Acres. 


Louisa  slate  loam 

Alamance  slate  loam. 
Cardiff  slate  loam 

Total 


Alabama  7, 8, 33, 36 

North  Carolina  3 

Maryland  6;  Pennsylvania  1 . 


220,304 
5,824 
2,468 


234,586 


^  For  key  to  numbers  in  this  column  see  p.  733. 
SHALE   LOAM  FHA8E. 

The  shale  loam  class,  or  phase,  is  represented  by  a  sinele  type,  the  Penn  shale  loam, 
so  far  mapped  only  in  Pennsylvania.  In  this  soil  shale  fra^ents  from  the  parent 
Triassic  rock  are  found  in  amounts  sufficient  to  o^er  some  hindrance  to  cultivation; 
otherwise  the  agricultural  value  of  the  soil  is  about  the  same  as  that  of  the  loams. 

Penn  shale  loam.— The  soil  is  a  dark  Indian-red  loam  about  8  inches  deep.  The 
subsoil  consists  of  a  heavy  clay  loam  the  same  color  as  the  surface  soil,  grading  into 
clay,  and  is  of  variable  aepth,  always  resting  upon  the  shale  rock  from  which  it  is 
derived.  From  10  to  40  per  cent  of  shale  fragments  occur  in  the  surface  soil,  giving 
it  the  local  name  of  "  red  giavel  land .  *  *  The  quantity  of  eoich  coarse  material  is  atways 
greater  in  the  subsoil  than  in  the  soil.  The  drainage  features  of  the  type  depend  upon 
its  topography,  as  the  underlying  beds  of  shale  prevent  the  downward  percolation  of 
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water  to  any  ereat  depth.  This  tvpe  is  derived  from  the  underlying  beds  of  shale,  ex- 
cept on  the  lower  slopes  and  hollows,  where  the  soil  contains  varying  quantities  of 
material  washed  from  higher  elevations.  It  usually  occurs  as  broad,  rolling  valley 
bnd,  with  surface  features  sometimes  sharply  broken.  The  soil  is  adapted  to  wheat, 
oats,  com,  and  hay. 

Area  and  dUtribution  of  the  shale  loam. 


Sofl  tiftniA, 

State  or  area.^ 

Acres. 

Penil  ffhilQ  loam 

PATinnylyADiA  1,3 

118,784 

1  For  key  to  numbers  In  this  column  see  p.  733. 
SILT  LOAM  OBOUP. 

The  nit  loama,  which  owe  their  textural  characteristics  chiefly  to  the  nature  of  the 
fine-grained  parent  rocks,  approximate  the  type  of  soils  which  may  be  designated  as 
heavy  farming  land.  More  labor  is  required  to  keep  them  in  a  good  condition  of 
tilth  than  in  me  case  of  the  sandy  loams  and  loams,  and  heavier  teams  must  be  used . 
Wheat  and  hay  come  in  as  crops  of  nearly  first  rank,  although  com  is  still  an  important 
field  crop.  Grass  is  of  more  importance  for  grazing  than  for  hay,  particularly  in  the 
southern  Piedmont. 

Beep  fall  plowing,  the  incorporation  of  vegetable  matter,  applications  of  lime,  and 
frequent  tillage  are  necessary  for  the  maintenance  of  a  proper  stmctural  condition  for 
best  plant  development.  If  plowed  when  wet  or  grazed  when  in  a  miry  condition 
the  soils  bake,  and  in  subsequent  cultivation  clod  badly.  They  therefore  can  not  be 
pastured  over  as  wide  a  range  of  moisture  conditions  as  the  loams.  Less  manure 
and  fertilizer  is  required  than  on  the  sandy  loams,  although  applications  of  fertilizers, 
particularly  of  phosphoric  acid,  can  be  used  profitably.  These  soils  are  so  late  and 
cold  natured  that  vegetables  can  not  be  grown  on  any  extensive  commercial  scale. 
Earlv  varieties,  particularly  of  cotton,  should  be  selected  for  this  land.  Applications 
of  pnosphatic  fertilizers  are  advisable,  especially  to  hasten  the  maturity  of  cotton. 

'me  Alamance  and  Geoigeville  silt  loams  are  the  most  extensive  soils  in  central 
North  Carolina,  and  adjacentportions  of  South  Carolina  where  the  parent  rocla,  the 
"Carolina  slates,''  occur.  The  Appling  and  Louisa  silt  loams  have  a  scattering 
development. 

The  silt  loam  type  is  probably  the  most  extensive  representative  of  the  York  series, 
in  which  it  constitutes  a  late  soil  of  low  agricultural  value. 

The  Lansdale  and  Penn  silt  loams  are  the  northern  representatives.  Both  are 
good  general  farming  soils,  while  the  latter  can  be  successfully  used  for  alfalfa. 

Alamance  nU  loam. — ^The  soil  is  a  yellowish-gray  to  white  floury  but  rather  compact 
silt  loam  from  6  to  8  inches  deep.  The  subsoil  is  a  pale  yellow  heavy  silt  loam  which 
quickly  grades  into  a  rather  compact  yellow  silty  clay.  Fragments  of  the  parent 
rock  are  round  over  the  surface,  sometimes  in  sufficient  abundance  to  develop  patches 
of  slate  loam.  The  greasy  feel  frequently  noticed  in  ^e  subsoil  of  the  York  series  is 
absent  in  this  type.  The  topography  is  flat  to  rolling.  White  oak,  post  oak,  black- 
jack oak,  and  pine  constitute  the  principal  forest  growth.  The  soil  is  low  in  oivanic 
matter  and  is  mclined  to  mn  together  and  puddle  in  wet  weather.  It  is  consiaered 
an  excellent  jgrain  soil,  and  when  properly  supplied  with  vegetable  matter  and  mod- 
erately fertilized  good  yields  of  com,  cotton,  and  forage  crops  are  obtained. 

Appling  nit  loSm. — ^The  soil  consists  of  a  silt  loam  about  11  inches  deep  carrying 
an  appreciable  proportion  of  very  fine  sand  and  varyine  in  color  from  gray,  or  -gray 
with  a  Blight  readisn  ca^t  in  the  surface  portion,  to  yellowish-gray  or  r^disn-yellow 
below.  The  subsoil  is  a  fine  sandy  to  rather  stiff  silty  clay  of  a  dull-red  to  a  deep-red 
color,  mottled  or  streaked  with  lighter  shades  of  red  and  yellow.  Small  fragments 
of  the  parent  rocks,  which  consist  principally  of  chlorite  schists,  are  found  on  the 
surface  and  throughout  the  soil,  and  the  partially  decomposed  bedrock  is  in  many 
places  encountered  at  20  to  30  inches  below  the  surface.  The  type  is  often  called 
locally  "slaty  land."  The  topography  varies  from  smooth  to  rather  broken.  Fair  to 
Rood  yields  of  com,  cotton,  and  oats  are  obtained  with  light  applications  of  commercial 
fertiluEers. 

Edffemcnt  nil  loam. — ^The  soil  to  a  depth  of  6  or  8  inches  consists  of  a  drab  or  dull- 
Kray  to  yellowish-gray  floury  silt  loam.  The  subsoil  is  a  pale  yellow  compact  silt 
loam,  becoming  heavier  with  depth  and  grading  usually  at  a  depth  of  30  inches  into 
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reddiflh  silty  clay  loam  or  silty  clay.  Rock  fragmenta  occur  on  the  Burbbce,  Bometimefl 
in  sufficient  amounta  to  interfere  with  cultivation  and  generally  in  varying  amounts 
throughout  both  soil  and  subsoil.  The  soil  material  is  derived  princij^y  from 
quartzite  and  quartz  schist.  The  type  occupies  the  crests  and  upper  slopes  ol  hig^ 
monadnock  hills  and  peaks.  The  surface  configuration  permits  of  rMbdy  surface 
draina^,  thoii^  the  soil  itself  becomes  more  or  less  sosgy  auring  wet  seasons,  owing 
to  the  unpervious  natiure  of  the  subsoil.  This  is  a  cold-natured  soil,  though  subject 
to  excessive  surface  loss  of  moisture  during  dry  weather.  Very  little  of  the  tyx>e  is 
under  cultivation,  although  certain  varieties  of  fruits  should  do  well.  Deep  plowing 
and  applications  of  lime  and  organic  matter  are  needed  on  this  soil. 

Qtargeville  tilt  Zoam.— The  soil  is  a  reddish-brown,  rather  heavy  silt  loam  from  4  to 
8  inches  deep.  The  forested  areas  are  ^yish  in  the  imm^Bdiate  surface  portion  and 
rather  compact  in  structure.  The  subsoil  is  a  red  heavy  clay,  underlain  at  a  depth  of 
36  inches  by  partially  decomposed  rock,  which  in  turn  rests  upon  bedroclm,  cloeely 
related  to  those  giving  rise  to  the  Alamance  soils.  The  reddish  color  lb  believed  to  be 
due  to  the  higher  content  of  ferruginous  minerals  in  the  former  rocks.  The  topography 
is  undulating  and  broken  alons  stream  courses.  The  forest  growtii  consists  prmcipally 
of  oak,  hickory,  dog^wood,  and  pine.  This  is  a  better  agricultural  soil  than  the  Ala- 
mance silt  loam,  being  well  suited  to  oats,  wheat,  com,  and  forage  crops.  Cotton  is 
slow  in  maturing  and  the  late  bolls  are  sometimes  killed  by  frost. 

LamdaU  nit  toam. — The  soil  consists  of  a  brown  or  slate-colored  medium  to  heavy 
silt  loam  from  10  to  14  inches  deep.  The  subsoil  to  a  depth  of  36  inches  or  more 
consists  of  a  siltv  clay  loam  or  heavy  silty  loam,  grading  into  edlty  clay  loam  at  an 
average  depth  of  20  inches.  The  subsoil  ranges  from  pale  ;^ellow  to  yellowish  gra^  in 
color  and  is  generally  lighter  than  the  surface  soil.  The  soil  material  is  derive  from 
fine-grained  sandstones  and  shales  of  the  Mesozoic  age.  The  surface  ranges  from 
ffently  to  moderately  rolling  and  the  drainage  is  adequate.  This  tvpe  is  a<uipted  to 
ttie  production  of  general  fann  crops.  Com  nves  an  average  yield  of  50  bushels;  oats, 
35  bushels;  wheat,  20  bushels;  rye,  25  bushe&;  hay,  1}  tons;  and  potatoes,  135  budiels 
per  acre. 

Louisa  silt  loam. — ^The  soU  is  a  yellowish-gray  to  nearly  white,  compact  silt  loam 
about  8  inches  deep.  This  grades  through  compact  red  silt  loam  into  the  subsoil 
proper—a  stiff  red  silty  clay — at  a  depth  of  about  14  inches.  Quartz  fragments  are  of 
common  occurrence  on  the  surface  and  throughout  the  soil.  Ine  soil  is  rather  refrac- 
tory and  inclined  to  bake  and  crack,  making  plowing  difficult  except  under  favomble 
moisture  conditions.  The  material  is  derived  from  fi&e-giained  imperfectly  crystal- 
line metamorphic  rocks,  consisting  chiefly  of  talcoee  and  micaoeous  schists.  The 
type  occupies  nearly  level  to  roUinf  uphuids  and  is  ordinarily  well  drained.  It  is 
used  principally  for  cotton,  com,  ana  graix^y  the  yields  being  poor. 

PsTin  silt  loam. — The  soil  consists  of  reddish  to  reddish-brown  silt  loam  from  8  to 
12  inches  deep.  The  subsoil  is  an  Indian-red  or  light-brown  silt  loam  somewhat 
heavier  than  the  soil  and  ^ding  usually  into  a  red  silty  clay  in  its  lower  depths. 
Both  soil  and  subsoil  contam  from  5  to  15  per  cent  of  shale  ana  sandstone  fragments. 
The  type  is  derived  from  sandstone  of  Triassic  age.  The  surbce  ranges  from  slightly 
to  steeply  rolling.  Drainage  over  most  of  the  type  is  very  good,  but  on  slopes  ^ere 
the  bedrock  lies  near  the  surface  seepy  tracts  are  often  encountered.  This  soil  is 
adapted  to  the  general  &urm  crops,  of  which  com  will  average  50  bushels,  oats  30 
busnels,  wheat  20  bushels,  and  hay  H  tons  per  acre. 

York  sUt  loam. — The  soil  is  a  light^ray  to  nearly  white  compact  sOt  loam,  resting 
at  a  depth  of  8  inches  upon  a  yellow,  slightly  heavier  silt  loam,  which  in  turn  is  under- 
lain at  a  depth  of  10  to  15  inches  by  stiff  yellow  silty  clay.  Quartz  fragments  are  of 
frequent  occurrence  on  the  surface  and  throughout  the  soil  mass.  The  type  ia  derived 
from  imperfectly  crystalline  metamorphic  rocks  consisting  principally  of  talcose  and 
micaceous  schists.  It  occupies  undulating  to  gently,  rolfing  uplands  and  is  usually 
well  drained.  It  is  locally  known  as  "blackjack"  land  or^'wnite"  land.  It  bakes 
readily  and  is  very  difficult  to  maintain  in  good  stmctural  condition.  Cotton  and  com 
are  the  principal  crops,  the  yields  being  poor. 
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Sou 


state  or  i 


AcfM. 


York  sOt  loam. 
Undsddesatl 
Aianaiwesiltl 
GMcgBvflle  silt  loam. 

Pom  silt  loam 

Loolsa  sfit  loam 

E  silt  loam.... 
Dtsilt  loam.. 


South  Carolina  11, 17 

Pemisyliraziia3,6, 12;  Virginia  7 

North  Carolina  1, 3,  IL  17.  28:  Soath  Carolina  9.. 

North  Carolina  8. 11.  S;  Sonth  Carolina  9 

North  Carolina  23;  rennsylyania  12 

Sooth  Carolina  5 

Georgia  6 

Georgia  18. 


111,424 
108,288 
106,844 
102,650 
65  068 
48,884 
4,268 
2,240 


TotaL 648,212 


>  Tot  key  to  numbers  in  this  oolumn  see  p.  733. 


OLAT  LOAM  GBOtTP. 

The  clay  loamB  occupy  a  laige  area  in  the  eoutliem  Piedmont  resion.  They  am 
found  aBBoeiated  with  the  lighter  m<&u3bem  of  the  prominent  series,  and  rM)reeent  acest 
from  whidi  the  coarser  particles  hare  been  sw^t  away  bv  erosion,  ui  these  soiis 
erosion  has  not  advanced  as  far,  however^  as  in  case  of  the  cutys.  Cultural  operatioBs 
are  restricted  to  a  narrower  range  in  moisture  conditions  on  clay  loam  lands  than  on 
any  dt  the  lifter  textured  soils.  Grazing  and  plowing  when  we  soil  is  in  a  sticky 
C(»iditloii  are  invariably  followed  on  drving  out  by  a  hardened  structure  frivorable  to 
rapid  loss  of  capilla^  moisture  through  surface  evaporation  and  to  the  formation  of 
intractable  clods.  More  labor  and  heavier  teams  are  required  for  the  maintenance  of 
a  good  pulverulent  structure,  and  heavier  applications  of  lime  can  be  used  profitably. 
Fall  plowing,  where  the  land  is  seeded  to  wmter  cover  crops,  is  commendable  on  all 
the  clay  loams. 

These  soils,  in  the  southern  division,  are  best  suited  to  the  production  of  cotton, 
com,  wheat,  grass,  and  cowpeas  for  hay,  and  in  case  of  certain  series,  of  dark  export 
tobacco.  Apples  of  relatively  eood  keeping  (quality  are  produced  over  the  type  in 
northern  Georgia,  over  western  developments  in  the  Oarolinas  and  southern  Virginia, 
and  over  most  of  the  province  to  the  north.  V^;etables,  wiHi  the  exception  of  a  few 
Buch  crops  as  lima  beans,  give  poor  results.  The  clay  loams  require  less  fertilization 
and  are  heavier  producers  than  the  lighter  soils.  Nevertheless,  phosphatic  and  nitrog- 
eoous  mixtures  m  moderate  applications  are  beneficial. 

The  Cecil,  Iredell,  Louisa,  and  Mecklenbiw  clay  loams  are  of  common  occurrence 
on  the  moderately  rolling  and  sloping  areas  of  tne  southern  Piedmont.  They  are  fre- 
quently developed  in  such  small  patches  in  association  with  the  sandy  loams  that  it 
IS  difiicult  to  separate  them  from  the  associated  soils  on  maps  of  the  scale  used. 

The  Montalto  clay  loam  has  a  fairly  extensive  development  in  scattered  areas  over 
the  northern  Piedmont^  particularly  in  Pennsylvania.  A  little  of  the  Penn  clay 
loam  has  been  mapped  m  this  division. 

Cecil  day  loam, — ^The  sur&ice  soil  is  a  reddish-brown  or  light-brown  loam  to  clay  loam 
from  6  to  12  inches  deep.  The  first  2  or  3  inches  may  be  somewhat  sandy  over  small 
patches.  The  subsoil  becomes  heavier  with  depth,  passing  from  a  red  clay  loam  into 
heavy  red  clay  at  an  average  depth  of  about  24  inches,  fragments  of  quartz  and  of 
the  parent  rock,  granite  or  gneiss,  are  sometimes  scattered  over  the  sumice  in  small 
quantities.  The  topography  is  moderately  to  rather  steeply  rolling.  The  soil  absorbs 
moisture  well  and  is  not  so  susceptible  to  erosion  as  some  of  the  more  rolling  and  less 
absorptive  members  of  the  Cecil  series.  It  is  well  adapted  to  wheat,  oats,  com,  export 
tobacco,  early  maturing  varieties  of  cotton,  and  forage  crops. 

hedeU  clay  loam, — ^^e  soil  is  a  dark-brown  loam  about  8  inches  deep,  carrying 
small,  roimded  iron  concretions  on  the  sur&ce.  The  subsoil  is  a  stiff,  impervious,  yel- 
lowish clay,  underlain  b}r  soft  decomposed  rock..  The  tsrpe  occupies  level  or  slightly 
rolling  areas,  and  is  of  residual  or^in,  beine  derived  from  diorite  and  similar  intrusive 
rocks.  It  is  locallv  known  as  "blackjack '^or  "beeswax "  land,  the  latter  term  being 
suggested  by  the  character  of  the  subsoil.  Level  areas  are  inclined  to  be  swampy  on 
account  of  the  impervious  nature  of  the  clay  subsoil.  The  type  is  considered  a  fair 
cotton  J  com,  and  wheat  soU.    Grass  does  well. 

Lovua  day  loam. — ^The  type  consists  of  a  reddish-brown  clay  loam  to  sandy  clay 
loam  from  3  to  6  inches  deep,  underlain  by  a  red  clay  which  usually  extends  to  a  depth 
of  3  feet.  In  some  places,  however,  the  parent  schist  rock  is  encountered  within  the 
3-foot  section.    The  subsoil  has  a  characteristic  greasy  feel,  owing  to  the  presence  of 
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particleB  of  mica.  Cotton,  com,  small  grains,  and  forase  crops  give  fair  to  good  yields 
particularl^r  where  the  bedrock  is  not  encountered  within  3  feet  of  the  surface.  Crops 
suffer  considerably  during  drv  spells  on  those  areas  in  which  the  rock  lies  at  less  depm . 

Mecklenburg  day  loam. — ^The  soil  to  an  average  depth  of  8  inches  is  a  reddish-brown 
to  red  loam  to  clay  loam.  The  subsoil  is  yellowish-brown  or  ocherous-yellow  stiff 
plastic  clay.  At  18  to  24  inches  the  partially  decomposed  parent  rock  is  encountered. 
Iron  concretions  occasionally  occur  on  the  surface .  The  topography  varies  from  undu- 
lating to  gently  rollinff  or  sometimes  slightly  broken  along  stream  slopes.  Surface 
drainage  is  usually  good,  except  on  some  of  the  more  nearlv  level  areas.  These  can  be 
effectively  drained  by  open  ditches.  White,  post,  red.,  and  blackjack  oak,  with 
hickory,  pine,  and  cedar,  constitute  the  usual  forest  growth.  Cotton  yields  from 
one-half  to  1  bale  per  acre,  com  from  20  to  40  bushels,  oats  about  the  same,  and  wheat 
from  12  to  20  bushels  per  acre.  The  large  yields  are  made  imder  careful  methods  of 
soil  management.    Clovers,  vetches,  soy  beans,  cowpeas,  and  Johnson  grass  do  well. 

Montalto  HU  loam. — ^The  soil  consists  of  a  light-brown  to  brownish-red  clav  loam 
averasing  from  8  to  10  inches  in  depth.  The  subsoil  is  a  yellowish-brown  to  yeUowish- 
red  clay,  which  sometimes  carries  a  considerable  amount  of  small  gravel  from  the 
parent  rock.  The  type  is  derived  chiefly  from  trap  rocks.  It  occupies  rolling  to 
hilly  uplands.  someUmes  occurring  in  narrow  strips  following  the  line  of  the  intrusive 
dikes  from  which  it  is  derived.  The  drainage  is  good,  the  run-off  in  places  bein^  so 
rapid  as  to  cause  excessive  erosion.  Com,  wheat,  oats,  and  hay  are  the  prinapai 
crops.  Under  ordinary  methods  com  yields  from  30  to  40  bushels,  wheat  15  Dushels, 
oats  30  bushels,  and  hay  1}  tons  per  acre. 

Perm  day  loam. — ^The  surface  soil  consists  of  a  brownish-red  material,  ranging  from 
heavy  loam  or  silt  loam  to  a  clay  loam  or  even  clay,  with  an  average  depth  of  8  inches. 
In  its  typical  development  the  soil  material  is  a  aistinct  clay  loam.  The  subsoil  to  a 
depth  of  36  inches  is  a  dark  Indian-red  clay  of  a  very  plastic  structure  and  distinctly 
greasy  feel.  This  type  has  been  formed  by  the  decomposition  of  Triassic  shale,  frag- 
ments of  which  are  occasionally  found  on  the  surface.  The  topography  is  rolling  to 
hilly.  It  is  somewhat  harder  to  handle  than  the  Penn  loam,  because  of  its  heavier 
texture  and  closer  stmcture,  but  is  more  resistant  to  drought  and  consequentlv  pro- 
duces better  crops  in  dry  seasons.  It  is  adapted  to  the  general  farm  crops.  Alndfa 
can  be  grown  by  liming  the  land. 

Area  and  distribution  of  the  day  loame. 


Soil 


State  or  area.^ 


Acns. 


Cecil  olay  loam 

Iredell  olay  loam 

Louin  clay  loam 

Montalto  clay  loam 

Mecklenburg  clay  loam . 
Penn  clay  loam 


Alabama  7,  as,  36;  Georgia  5, 13;  North  Carolina  3, 10, 11, 15, 

17;  South  Carolina  9. 
Georida  9;  North  Carolina  1, 10, 11, 26;  Sonth  Carolina  1, 6, 0, 

17;^Irginla2,4,7,8,ll. 

Alabama  33 

Pennsylvania  1, 12 

North  Carolina  3, 17 

Pennsylvania  3 


566,272 

282,026 

56,192 
45,376 
24,960 


Total. 


975,722 


>  For  key  to  numbers  in  this  column  see  p.  733. 


OLAY  GROUP. 

The  clay  soils  occupy  a  prominent  position  in  the  southern  Piedmont,  being  devel- 
oped extensively  in  tne  more  rolling  areas  and  on  the  steeper  slopes  where  erosion  has 
been  sufficiently  active  to  prevent  the  accumulation  of  a  superficial  layer  of  lieht- 
textured  material.  Some  areas  derived  from  the  finer-textured  rocks  have  probably 
never  had  a  surface  covering  of  coarse  material,  but  the  large  proportion  of  the  type 
represents  land  where  a  sandy  mantle  has  previously  existed .  The ' '  gall  spots  "  f oimd 
in  the  fields,  which  have  been  denuded  of  the  sandy  surface  soil  since  tne  land  has 
been  brought  under  cultivation,  illustrate  the  process  involved  in  the  formation  of 
much  of  the  class. 

The  clays  are  the  heaviest  soils  and  the  most  difficult  to  work  and  keep  in  good  tilth, 
but  when  properlv  himdled  they  give  the  best  average  yields  of  the  genml  farm  crops, 
especially  of  small  grains  and  hay.  Clover  does  well,  and  forage  crops  for  curing  or  for 
ensilage  give  very  lai^  yields,  so  that  the  most  intensive  rorm  of  dairying,  where 
pasturage  is  not  necessary  but  where  the  cows  are  fed  throughout  the  year  for  large 
milk  and  butter  production ,  can  be  practiced .    The  limits  of  cultivation  are  restricted 
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to  a  very  nanow  range  by  the  stickiiiefls  of  the  soil  when  wet.  and  its  hardened,  compact 
condition  when  dry.  Grazing  ia  particularly  apt  to  produce  unfavorable  structural 
conditions,  so  that  stock  should  not  be  permitted  to  roam  over  these  lands  when  wet. 
By  plowing  when  in  a  moderately  moist  condition  and  following  with  repeated  har- 
rowmg  a  favorable  tUth  can  be  worked  up.  To  maint4iin  this  condition  the  soil  should 
be  limed  heavily  and  subsequentlv  cultivated  frequently  when  in  just  the  proper 
moisture  condition.  In  a  hardened  condition  moisture  is  rapidlv  evaporated  at  the 
sorfaoe  and  crops  suffer  severely  from  drought  unless  a  loose  surface  mulch  is  main- 
tained during  drv  periods.  Owing  to  the  difficulty  of  keeping  such  a  mulch,  crops 
suffer  more  from  drought  on  the  clay  lands  than  on  the  sandy  soils.  Freshly  eroded 
areas  in  which  the  raw  unweathered  clay  is  exposed  are  generally  intractable  and 
very  unproductive.  Liberal  additions  of  lime  and  vegetable  matter,  and  a  gradual 
deepening  of  the  plowed  section  are  the  most  essential  requisites  for  the  improvement 
of  such  limd. 

The  Cecil  clay  is  the  onl^r  member  of  the  group  so  far  encountered  in  the  southern 
division.  It  is  developed  in  patchy  and  extensive  areas  throughout  the  southern 
division  of  the  province.  The  Conowingo  and  Penn  clay  are  the  only  northern  typee 
mapped  in  thisgroup  to  the  present  time. 

OecU  day. — ^Tne  surface  sou  is  a  reddish  clay  loam  to  clay  from  2  to  6  inches  deep 
underlain  oy  a  brittle,  heavv  red  clay  subsoil.  Both  soil  and  subsoil  contain  frag- 
ments of  <iuartz  and  partially  decomposed  rocks.  The  type  occupies  hi^  rolling 
land  and  is  derived  from  granite,  gneiss,  gabbro,  and  other  crystalline  rocks.  It  is 
recognized  as  the  strongest  soil  of  the  Piedmont  plateau  for  general  fanning.  It  is 
adapted  to  grass,  wheat,  and  com  in  Maryland  and  Pennsylvania;  export  tobacco  and 
wheat  in  A^zginia;  and  to  com,  wheat,  and  cotton  in  the  Garolinas.  The  freshly 
eroded  areas  are  usually  of  low  agricultural  value,  requiring  liberal  additions  of  vege- 
table matter  and  lime  before  they  become  productive. 

Conowingo  clau. — ^This  type  consists  of  a  yellow  or  reddish-brown  loam  surface  soil 
ai)out  8  inches  deep,  underlain  by  a  yeHowish-red  to  red  clay  or  clay  loam  subsoil. 
Decomposed  fragments  of  steatite  give  a  g^reasy  feel  to  the  subsoil.  Occasionallv  rock 
fragments  occur  on  the  surface,  representing  at  times  as  high  as  25  per  cent  of  the  soil 
mass.  The  type  is  derived  from  decomposed  serpentine,  steatite,  tale  schist  and 
similar  rocks.  It  occupies  rolling  lands  in  the  Piedmont  Plateau.  The  type  is  nurly 
productive  for  the  general  farm  crops,  comparing  ^vorably  with  the  Gecu  clay  and 
Cecil  loam.    It  is  Imown  in  Marvland  as  '* productive  serpentine  land.'' 

Penn  day. — ^The  soil  is  a  dark  Indian-red  to  dark  reddish  brown  clay  about  8  inches 
deep.  The  subsoil  is  a  dark  Indian-red  clay,  becoming  stiffer  in  siructure  with  depth. 
The  type  occurs  in  g^tly  rolling  uplands  as  a  series  of  low  ridges.  The  drainage  is 
good.  l!he  material  IS  of  redduaforigin  from  red  Triassic  sandstone  and  shale.  Wheat, 
com,  and  grass  are  the  principal  crops. 

Area  and  distnbtUUm  of  the  cUxy$. 


BoQ 


Slats  or  area.! 


Aofos. 


OtaOciay 

Conowingo  day. 
Pmi  clay 

Total 


AJabama  24;  Georgia  4.  6.  0,  18,  14;  Maryland  3,  5,  7;  North 

Carolina  1,8, 4, 6, 10, 14, 17,- ' 

Carolina 

liaryland  3,  v,  a^ vt  •»  n^««« 

Maryland  7;  Virginia  1,7. 


24;  Georgia  4.  6.  0,  18,  14;  Maryland  3,  5,  7;  North 
k  1, 8,  ^  6, 10. 14, 17. 23, 33. 26:  Peunaylvanla  6;  South 
1 1,  2, 3^  6, 11. 13, 15, 17;  Virginia  1,  2, 3,  4, «,  7,  8, 11. 
3, 6;  North  Carolina  14;  Pennsylvania  6;  Virginia  1. . 


2,648,939 


40,894 
27,904 


2,631,737 


>  For  kay  to  numbers  In  this  oolnmn  see  p.  788. 
8TONT  OLAY  FHA8B. 

The  stony  clay  class,  like  the  clay,  has  only  one  representative  in  the  southern 
Piedmont—the  Cecil  stony  clay.  This  soil  occupies  slopes  and  hills  where  the  close 
pace  kept  upon  rock  weathering  hy  erosion  has  brou^t  about  the  stony  character. 
The  abundance  of  stone  and  unfavorable  topography  accoimt  for  the  lower  agricultural 
value  as  compared  with  the  clay  type. 

CeeU  tUmy  day,— The  soil  consists  of  a  heavy  red  loam  or  clay  about  8  inches  deep, 
underlain  by  a  stiff  red  cla>r.  Rock  fragments  and  bowlders  are  scattered  upon  the  sur- 
face and  throughout  the  soil  section,  representing  30  to  60  per  cent  of  the  soil  mass. 
The  type  occurs  on  rolling  and  hilly  areas  in  the  Piedmont  Plateau.  It  is  of  residual 
origin,  being  derived  from  igneous  and  metamorphic  rocks.    It  is  generally  too  steep 
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and  Btony  for  cultivation  and  best  suited  for  use  as  pasture  and  forest  lands.    The 
smoother  areas  give  good  yields  oi  cotton,  com,  and  cowpeas. 

Area  and  diBtribtUion  of  the  stony  day. 


SoUDAme. 

State  or  area.i 

Acns. 

Cedl  stony  day 

Ali^lwinft  7.  94.  M:  Bmith  ^mllnft  17 x . 

45,504 

1  For  key  to  zmmbers  In  this  oohimn  see  p.  738. 

HISCELLANEOXrS  MATERIAL. 

Arta  and  dittribution  of  the  mseellaneoue  material. 


Boll  name. 

State  or  area.i 

Acres. 

Worth  fJiirolIn^*;  Bmith  Carolina  9 

12P,472 
81,040 

i^oQgh  irtony  i*n<*r ,  -  r 

Alabama  14,  24;  Georgia  13;  North  Carolina  11;  Pennsylvania 
Haryland 3, 6;  Pennsylvania 6;  Vlrglnlal 

Bftrrtns 

16,900 
1,836 

AlafiamaSS';  aeorglal^;  North Oarofina l^  South €3arollna  17... 

Total 

177,348 

t  For  key  to  numbers  in  this  column  see  p.  788. 
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sons    OF     THE    APPALACHIAir     HOXTITTAnr    AVD     PLATEAU 

PBovnrcE. 

By  Hugh  H.  Bennett. 
DBSCBEPTION  OF  THE  PBOVINCE. 

The  soil  region  designated  as  the  Appalachian  Mountain  and  Plateau  province 
embraces  three  subdivisions  of  the  Appalachian  system,  which  extend  from  New 
Jersey  and  northern  Pennsylvania  to  central  Alabama.  They  are:  (1)  The  Blue 
Ridge  region  on  the  east  and  southeast  side;  (2)  the  Cumberland-All^heny  plateau 
on  the  west;  and  (3)  the  Appalachian  rid^  and  valley  belt  between.  The  province 
also  includes  two  subordinate  outlying  divisions  whicn  are  im}>ortant  and  related  to 
the  three  main  divisions:  (1)  The  Ouachita  and  Boston  Mountain  region  of  the  Ozark 
uplift  west  of  the  Mississippi  River,  and  (2)  the  area  of  Coal  Measures  rocks  in  western 
Kentucky  and  southern  Indiana.  The  soils  of  the  associated  limestone  valleys, 
together  with  those  of  the  Highland  Rim,  the  Central  Basin  of  Tennessee  and  the 
Blu^^ass  Region  of  Kentucky,  belong  in  another  soil  province,  the  Limestone  Valleys 
and  Uplands. 

The  three  subdivisions  of  the  Appalachian  region  which  constitute  the  greater  part 
of  the  soil  province  form  a  broad  belt  approximately  900  miles  long.  The  main  struc- 
tural forms,  including  mountains,  riages,  and  valleys,  lie  in  a  general  northeast- 
southwest  direction. 

From  the  narrow  Highlands  of  New  Jersey  the  province  widens  to  about  200  miles 
in  Pennsylvania,  and  attains  a  maximum  breadth  of  about  270  miles  at  a  line  running 
northwest  to  southeast  through  Afton,  Va.  Southward  from  this  line  there  is  a  gradual 
narrowing  to  an  approximate  width  of  200  miles  on  a  line  extending  across  the  province 
along  the  Kentucky-Tennessee  and  North  Carolina-South  Carolina  boundaries. 
Whm  the  province  joins  the  Coastal  Plain  in  Alabama  its  width  is  about  100  miles. 

The  region  including  the  three  main  divisions  of  the  Appalachian  soil  province  is 
bordered  on  the  southeastern  or  Atlantic  side  by  the  Piedmont  Plateau,  along  the 
southern  coid  in  Alabama  by  the  Gulf  Coastal  Plain,  and  on  the  northwestern  or  inte- 
rior side  by  the  limestone  regions  of  Tennessee,  Kentucky,  and  Ohio,  and  the  region 
of  eladatea  soils  in  Ohio  and  Northwestern  Pennsylvania.  Its  northern  extension 
in  New  York,  Pennsylvania,  and  New  Jersey  has  been  glaciated. 

The  Appalachian  system  as  a  physiographic  province  extends  through  New  York 
into  western  New  England  and  covers  a  large  territory.  Practically  all  of  this  northern 
extension  has  been  glaciated  and  therefore  its  soils,  with  the  exception  of  small  scat- 
tered areas  of  residual  or  mainly  residual  materials,  belong  in  the  Glacial  and  Loessial 
province. 

The  outlying  subordinate  region  embracing  the  wester^  coal  fields  development  of 
the  Appalachian  province  in  western  Kentucky  comprises  a  relatively  emajl  area 
bordenng  Green  River  and  extending  from  the  vicinity  of  Bowling  Green  to  the  strip  of 
loessial  soils  along  the  east  side  of  the  Ohio  River.  The  southern  Indiana  development 
comprises  a  still  smaller  area. 

The  Ouachita  and  Boston  Mountain  r^on,  another  outlying  subdivision  of  the 
province,  embraces  a  large  area  in  central  and  northern  Arkansas  and  eastern  Okla- 
boma.  The  Boston  Mountains  border  the  Arkansas  River  Valley  on  the  north  from  the 
vicinity  of  White  River  westward  to  eastern  Oklahoma.  The  Ouachita  Mountains  com- 
prise a  nearly  similar  area  south  of  the  Arkansas  Valley,  extendiiu:  from  the  neighbor- 
Iiood  of  Little  Rock  on  the  east  to  the  vicinity  of  Colgate,  in  Oklahoma. 

THE   BLUE   RIDGE  BELT. 

The  eastern  part  of  the  Appalachian  Mountain  and  Plateau  province  lies  in  the  Blue 
Ridse  belt,  which  extends  irom  the  glacial  boundary  in  the  Highlands  of  New  Jersey 
nuthwestward  to  central  Alabama.  The  northern  extension  of  the  same  physio- 
giaphic  r^on  in  New  York  and  New  England  has  been  glaciated,  and  from  the 
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standpoint  of  soil  classification  belongs  in  the  province  of  glacial  soils.  This  belt  of 
mountains  is  made  up  of  one  or  more  ridges  and  irregular  spurs,  with  isolated  peaks 
and  with  relatively  snort  ranges  whose  direction  does  not  conform  to  the  prevailing 
northeast  and  southwest  trend  of  the  rocks  and  land  forms. 

From  southern  Vkginia  to  the  vicinity  of  Harrisbuig,  Pa.,  the  Blue  Ridge,  including 
South  Mountain  in  Pennsylvania,  with  some  minor  parallel  ranges,  constitutes  the 
entire  belt.  North  of  the  wide  gap  in  the  vicinity  of  the  Susquehanna  River,  occupied 
by  limestone  valleys,  the  Durham  and  Reading  hills  of  Penne^lvania  and  their  north- 
em  extension,  the  Highlands  of  New  Jersev,  constitute  the  northern  part  of  the  division. 

Southward  from  southern  Viii^^inia  the  Blue  Ridge  belt  widens  into  a  complex  system, 
the  Blue  Ridge  proper  continuing  as  the  eastern  border  range  to  the  vicmiW  of  Can- 
ton, Ga.,  and  separating  the  system  from  the  Piedmont  Plateau,  while  the  Unaka  chain, 
diverging  from  the  Blue  Ridge  near  the  Viiginia  line,  marks  the  western  boundary, 
extending  through  eastern  Tennessee,  with  its  base  close  to  the  North  Carolina  line,  into 
Georgia.  Between  these  higher  rims  there  is  an  interior  mountain  r^on  in  which  nu- 
merous lofty  peaks  rather  irregularly  arranged  and  short  ranges  with  high  valleys  occur. 
Detached  groups  of  mountains  that  stand  out  several  miles  east  of  the  Blue  Ridge,  such 
as  the  Brushy  {fountains  of  North  Carolina,  which  at  a  distance  of  15  to  25  miles  nearly 
parallel  the  Blue  Ridge,  and  the  Saluda  Mountains  of  North  Carolina  and  South 
Carolina,  which  have  a  general  east  and  west  direction,  are  also  included  in  the  Blue 
Ridge  division. 

In  North  Carolina  the  Blue  Ridge  system  has  an  approximate  width  of  75  miles,  but 
it  narrows  southward  until  in  the  vicinity  of  Cartersville,  Ga.,  it  is  only  a  few  miles 
wide.  From  this  point  the  system  extends  as  a  rather  narrow,  irregular  belt  to  Talla- 
dega, Ala.  Between  the  Susquehanna  and  Potomac  Rivers  the  Blue  Ridge  consists 
of  a  narrow  range  with  an  elevation  of  about  1,000  to  1,300  feet  above  the  sea  level,  and 
in  Virginia  the  range  becomes  broader  and  the  crest  gradually  rises  to  over  4,000  feet 
near  Luray,  where  the  width  is  from  10  to  16  miles.  This  northern  portion  of  the  ran^e 
is  flanked  on  both  sides  by  moderately  steep  slopes,  the  base  on  the  Atlantic  side 
sharply  marking  the  western  boundary  of  the  Pieamont,  and  on  the  interior  ode  the 
eastern  boundary  of  the  limestone  valleys.  Grandfather  Mountain,  in  North  Carolina, 
with  an  altitude  of  5,964  feet,  is  the  hignest  point  in  the  Blue  Ridge  chain.  From  the 
culminating  elevations  in  North  Carolina  the  crest  of  the  Blue  Ridge  gradually 
declines  southward  to  something  like  1,000  feet  in  the  vicinity  of  CartersviDe,  Ga. 

From  southern  Vuvinia  southward  the  range  is  wider  and  more  massive  than  in  its 
northern  portion  and  its  crest  lies  farther  from  the  Piedmont  border.  Many  spurs 
occur  alon^  the  eastern  slope,  and  broad  valleys  and  coves  wind  back  among  the 
mountain  ndges  and  peaks  m  such  a  way  that  the  base  is  not  everywhere  easily  dis- 
tinguished from  the  Piedmont.  Typically,  the  Blue  Ridge  is  made  up  of  rounded 
knobs  and  shoulders  of  smooth  contours,  with  frequent  conspicuous  "water  gaps" 
which  are  occupied  by  streams,  often  a  thousand  feet  or  more  below  the  crest  of  the 
near-by  peaks.  Rocky  cliffs  are  comparatively  rare,  and  a  large  part  of  the  range  is 
covered  with  soil  which  is  available  for  agriculture. 

The  Unaka  chain,  includins  several  parallel  rid^,  reaches  a  greater  average  alti- 
tude than  the  Blue  Ridge.  The  slopes  are  prevaihngly  steeper  and  rougher,  and  the 
soil  is  generally  thinner,  although  sufficient  over  the  greater  part  of  the  area  to  support 
a  forest  growth.  The  ridges  of  tnis  chain  are  similar  to  those  of  the  Appalachian  Kidge 
belt  in  tnat  they  are  long  and  straight  and  have  fewer  spurs  such  as  those  of  the  Blue 
Ridge  Mountains.  The  crest  of  the  Unakas  approximately  follows  the  NorUi  Carolina- 
Tennessee  boundary  from  the  Cohutta  Mountains  of  Grieorgia  to  the  Virginia  line. 
This  chain  has  various  local  names,  including  the  Great  Smoky  Moimtains  and  Stone 
Mountains. 

The  peaks  of  the  intermontane  region  between  the  border  ranges  of  the  southern 
Appalachian  Moimtains,  the  Unaka  cnain.  and  the  Blue  Ridge,  as  seen  in  a  panoramic 
view  from  an  overlooking  elevation,  are  distributed  irregularly  without  arrangement 
into  groups  of  ranges.  There  are,  however,  within  this  interior  re^on  ranges  which  in 
some  degree  are  connected  with  Uie  higher  ranges  rimming  tJie  basin.  A  number  of  the 
interior  ranges  do  not  have  the  prevailing  northeast-southwest  trend  of  the  system. 
In  general,  the  mountain  peaks  of  this  division  rise  to  a  plane  between  4,000  and  5,000 
feet  above  sea  level,  the  highest  elevations  being  attained  toward  the  north.  Mount 
Mitchell,  with  an  elevation  of  6,711  feet,  the  highest  point  east  of  the  Mississippi 
River,  is  situated  in  that  section  in  which  the  Unakas  and  the  Blue  Ridge  begin  to 
merge. 
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DBAINAOE. 

South  of  the  Koanoke  Kiver  the  Blue  Ridge  is  the  main  divide  between  the  Gulf 
and  Atlantic  drainage,  the  water  of  the  eastern  slope  being  carried  southeastward 
directly  to  the  Atlantic  Ocean,  while  the  flow  off  from  the  interior  side  of  the  crest  is 
westward  to  the  large  streams  of  the  Appalachian  Vsdleys,  such  as  the  Tennessee  and 
Coosa  Rivers,  and  thence  in  a  southerly  direction  to  the  Gulf.  The  Unaka  chain  and 
most  of  the  intermontane  region,  which  is  confined  largely  to  North  Carolina  and 
Geoi]^,  are  drained  by  streams  emptying  into  the  Gulf.  These  usually  flow  through 
relatively  broad,  open  valleys  with  rounded,  steep,  and  gentle  slopes  in  the  inter- 
montane region,  but  they  have  cut  deep  gorges  throi^h  the  chain  forming  the  western 
rim  of  this  portion  of  the  Appalachians. 

North  of  the  Roanoke  most  of  the  streams,  with  the  exception  of  the  Kanawha  (New) 
River  rising  in  the  Appalachian  Valley  or  the  plateaus  of  the  west,  pass  throu^  the 
mountains  m  deep  gorges  or  gaps,  like  that  of  the  Potomac  River  at  Harpers  Ferry, 
and  flow  across  the  Piedmont  to  the  Atlantic.  The  headwaters  of  the  Kanawha  cany 
the  main  drainage  from  a  large  section  of  the  Appalachians  in  western  North  Carolina 
and  southwestern  Virginia  across  the  Great  Appalachian  Valley,  and  the  Appalachian 
ridges,  through  the  Allegheny  Plateau  to  the  Ohio. 

OEOLOOT. 

The  rocks  of  the  Blue  Ridge  are  closely  related  to  those  of  the  Piedmont— granites 
gneisses,  schists,  diorite,  gabbro,  and  quartzite  representing  the  more  common  varie- 
ties. Toward  the  western  border  of  the  southern  Appalachian  Mountains  the  igneous 
rocks  tend  to  ^ve  wav  to  metamorphic  varieties,  as  schists  and  quartsite.  Some 
unaltered  stratified  rocks,  such  as  conglomerates  and  sandstone,  occur  in  the  western 
border  ranges,  and  there  are  small  developments  of  marble  in  various  parts  of  the 
sjTStem. 

Along  broad  lines  the  topography  of  the  region  conforms  with  the  structural  char- 
acter of  the  rocks.  The  main  ndges  generally  correspond  with  the  position  and  the 
prevailing  northeast  and  southwest  direction  of  the  more  resistant  rocks.  Erosbn 
nas  affected  the  relation  between  the  surftice  form  and  rock  attitude  over  local  areas, 
particularly  in  the  southern  portion  of  the  system. 

THE  CUMBERLAND  AND  ALLEGHENY  PLATEAUS. 

The  Allegheny  and  Cumberland  Plateaus  comprise,  respectively,  the  northern  and 
aoutfaem  portions  of  the  western  dope  of  the  Appalachian  system.  This  division  of 
the  Appalachian  province  is  sharply  defined  along  the  greater  part  of  its  eastern  bound- 
ary from  the  glacial  reeion  in  northeastern  Pennsy  Ivania  to  the  Coastal  Plain  in  cen- 
tral Alabama  by  the  bold  escarpment  marking  the  western  border  of  the  Appa- 
laduan  Valley,  which  is  known  as  the  Allegheny  Front  in  Pennfiylvania,  MarWand, 
and  West  Viij^mia,  and  as  the  Cumberland  Escarpment  in  Kentucky,  Vii^^ia,  Ten- 
neasee,  Georgia,  and  Alabama. 

In  northeastern  Pennsylvania  the  escarpment  is  indistinct,  except  for  local  develop- 
ments, but  southward  it  faces  the  Appalachian  ridge  region  with  the  prevailingly 
chaiacteristic  cM-like  front,  from  about  the  central  part  of  the  State  to  the  Maryland 
Ixne,  and  thence  across  western  Maryland  and  eastern  West  Virginia.  The  plateau 
front  continues  in  the  Cumberland  Escarpment,  whidi  stands  out  with  a  fair  degree  of 
boldness  along  the  greater  part  of  its  length  from  southwestern  Virginia  through  south- 
eastern Kentucky,  eastern  Tennessee,  and  northwestern  Georgia,  although  it  does  not 
maintain  such  sharp  definition  as  in  its  northern  portion.  In  Alabama  it  is  developed 
with  only  moderate  distinctness  along  the  eastern  wall  of  Lookout  Mountain,  and  from 
there  southward  the  front  is  sradually  obscured  until  the  Cumberland  Plateau  region 
passes  beneath  the  Coastal  Plain  deposits  in  the  central  part  of  the  State. 

The  elevation  of  the  plateau  along  the  front  rises  from  about  2  jOOO  feet  above  sea 
level  in  northem  Pennsylvania  to  about  2,800  feet  at  the  Maryland-Peimsy Ivania  line. 
Soath  of  the  Potomac  the  crest  of  the  escarpment  rises  to  a  culminating  elevation  of 
something  over  4,000  feet  in  West  Virginia.  It  reaches  an  altitude  of  approximately 
4,000  feet  in  the  Big  Black  Mountains  of  Virginia  and  Kentucky.  From  an  elevation 
of  about  2,000  feet  in  central  Termessee  the  surj^e  declines  to  1,500  feet  in  north- 
eastern Alabama  and  finally  to  500  feet  in  central  Alabama.  The  northem  division 
of  the  plateau — ^the  Allegheny  Plateau-— slopes  away  from  the  front  to  the  northwest, 
while  tne  southern  division  is  tilted  to  the  southwest. 
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In  northwestern  Pennsylvania  the  width  of  the  plateau  between  the  front  alone  the 
western  edge  of  the  Appalachian  Ridge  division  forming  its  eastern  boundary  and  the 
region  of  glaciated  soils  on  the  west  is  approximatelv  100  miles.  From  the  escarpment 
e<^;e  in  northeastern  West  Viiginia,  along  a  line  tnrou^  the  southwestern  comer  of 
Maryland  to  central  Ohio,  it  is  about  175  miles  wide.  This  is  the  broadest  portion  of 
the  plateau  region.  Soutnward  the  plateau  is  wedge  shaped,  narrowing  between  the 
valley  region  and  the  Highland  Rim  limestone  formations  of  Kentucky  and  Ten- 
nessee to  a  breadth  at  Chattanooga  of  30  to  40  miles.  It  becomes  broader  asain  alon^ 
a  line  from  central  to  northwestern  Alabama,  where  the  plateau  joins  with  the  Goastfd 
Plain. 

A  plateau  type  of  topography,  or  an  even  sk^r  line  indicative  of  an  original  plateau 
configuration,  prevails  tnroughout  this  great  region .  In  places  ridges  with  intervening 
valleys,  genendly  parallel  with  the  frontal  escarpment,  stand  out  prominentlv. 
Erosion  has  severely  disfigured  the  siirface  over  larae  areas,  but  even  in  such  deeply 
dissected  sections  the  skyline  presents  an  even  upland  level,  indicating  the  original 
smooth  chfijracter  of  the  land. 

In  Alabama  and  southern  Tennessee  erosion  has  carved  deep  valleys  and  cove& 
giving  rise  to  elon^ted  detached  plateaus  and  mesalike  table-iands.  Only  isolated 
remnants  of  the  original  plateau  remain  in  northern  Alabama.  To  the  west  of  Sand 
Mountain,  soutii  of  the  Tennessee  River,  there  is  a  broad  area  of  partially  dissected 
table-land  which  gradually  sinks  southwesterly  beneath  the  Coastal  Plain  deposits. 
There  are  considerable  boaies  of  typical  plateau  country  in  southern  and  central  Ten- 
nessee, but  northward  from  this  section  through  northeastern  Tennessee,  southeastern 
Kentucky,  West  Virginia,  eastern  Ohio,  and  southwestern  Pennsylvania  the  plateau 
has  been  so  deeply  and  minutely  dissected  that  the  surface  configuration  is  dominantly 
strongly  rolling  and  hilly,  with  occasional  smooth  areas  on  the  crests  of  the  broader 
irre^lar,  winding  ridges.  Much  of  this  eroded  region  is  too  steeply  sloping  for  safe 
cultivation,  especially  near  the  Allegheny  Front.  Toward  the  northwestern  border, 
however,  tne  relief  is  not  so  great,  and  a  larger  proportion  of  the  land  is  suitable  for 
tillage. 

A  large  part  of  the  Allegheny  Plateau  is  drained  by  the  Ohio  River  and  the  tribu- 
taries entering  it  from  all  directions.  A  number  of  large  streams,  such  as  the  Potomac 
and  Susquehanna,  rise  in  the  eastern  portion  of  the  plateau  and  flow  directlv  through 
tiie  ridges  and  mountains  on  the  east  to  the  Atlantic  Ocean.  The  valleys  of  the  Alle- 
gheny Plateau  vary  from  deep  V-shaped  gorges  to  fairly  broad  valleys.  Many  of  these 
are  bordered  by  large  strips  of  flood-plains  soils  and  by  low  and  high  terraces  which 
were  the  flood  plains  during  former  sta^s  in  the  development  of  the  valleys.  The 
Kanawha  River  is  unique  in  its  direction  of  flow.  Rising  in  the  Blue  Ridge,  this 
stream  crosses  the  Great  Appalachian  Valley  and  the  Appalachian  ridges,  enters  the 
escarpment  of  the  Allegheny  Plateau  in  a  canyon  1,500  leet  deep,  and  flows  north- 
westerly across  the  plateau  through  a  deeply  intrenched  valley  into  the  Ohio.  The 
Ohio  is  fringed  with  valuable  stretches  of  overflow  bottoms  and  elevated  terraces  rang- 
ingfrom  30  feet  to  200  feet  or  more  above  the  river  level. 

The  Cumberland  Plateau  is  drained  principally  by  the  Tennessee  and  Black  Warrior 
Rivers  and  by  the  headwaters  of  the  Coosa  and  Cumberland  Rivers.  Strips  of  moder- 
ately wide  bottoms  occur  in  places  along  the  streams  of  this  region,  especially  on  the 
concave  side  of  the  bends,  but  terraces  are  less  extensive  than  in  the  Allegheny  Plateau. 

The  rock  strata  of  tiie  Appalachian  Plateau  lie  in  a  nearly  horizontal  position  as  com- 
p«ired  with  the  intensely  folded  beds  of  the  Appalachian  Ridge  region  te  the  east. 
They  dip  in  varying  degrees,  though  with  a  comparatively  slight  average  slant,  north- 
westerly in  the  Allegheny  division  and  southwesterly  in  the  Cumberland  division. 
There  are  some  broad  anticlinal  and  synclinal  folas  which,  although  they  have 
been  partly  obscured  by  decay  and  erosion,  give  rise  to  some  perceptible  topographic 
features. 

The  plateau  features  of  the  region  are  due  to  the  relatively  horizontal  position  of  the 
bedded  rocks,  while  the  definite  areas  of  table-lands  directly  result  from  the  resistant 
character  of  the  horizontal  capping  rocks  of  sandstone  and  conglomerate.  Where  the 
superficial  rocks  consist  of  these  resistant  beds  the  surface  has  naturally  weathered 
down  slowly,  so  that  the  highest  and  smoothest  areas  occur  in  these  localities.  The 
surrounding  country  of  softer  rocks,  such  as  thin-bedded  sandstones  and  shales,  has 
been  worn  to  lower  levels.  The  isolated  plateaus  or  mesas  of  southern  Tennessee  and 
northern  Alabama  are  capped  with  sandstone  which  has  been  more  resistant  to  weath- 
ering than  the  underlying  limestone  and  shale.  As  the  softer  rocks  beneath  decay 
the  sides  of  the  plateaus  recede,  the  sandstone  above  finally  breaking  off  in  such  a  way 
as  to  form  steep-walled  flanks.  Differences  in  the  power  of  the  rocks  to  resist  the 
degradation  effected  by  weathering  and  erosion  account  for  the  development  of  the 
plateau  escarpments  of  the  region. 
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THE  APPALACHIAN   BIBOE   BELT. 

Between  the  Allegheny-Cumberland  escarpment  and  the  western  border  of  th» 
Blue  Ridge  belt  there  is  a  broad  structiural.belt  of  limestone  vsJleys  and  ridges  and 
mountains  whose  crests  reach  a  plane  somewhat  lower  than  the  summits  of  the  regions 
on  either  side.  The  limestone  vaUeys  included  in  this  Appalachian  Valley  region 
are  not  simply  valleys  which  belong  to  single  river  systems,  out  they  represent  areas 
whose  surfaces  have  been  lowered  by  the  weathering  of  the  included  rocKs,  while  the 
ridges  and  mountains  of  the  region  mark  the  location  of  the  more  resistant  rocks. 
The  lock  strata  of  the  Appalachian  Ridge  division  have  been  intensely  folded  and  up- 
turned at  various  angles,  and  the  present  surface  configuration  varies  wit^  the  char- 
acter of  the  outcroppmg  strata.  The  edges  of  the  more  resistant  sandstone  and  con- 
riomerate  beds  stand  out  in  long,  steep^sloped,  sharp-crested  ridees  and  mountains. 
These  conform  in  direction  with  the  limiting  highlands  on  both  sides,  the  Allegheny- 
Cumberland  Plateau  and  the  Appalachian  Mountains,  and  parallel  the  intervening 
limestone  valleys  representing  tne  worn-down  surface  of  upturned  edges  of  the  less 
resistant  limestones  and  shales. 

Along  the  eastern  side  of  the  Appalachian  Ridge  and  valley  belt  the  dominant 
limestone  rocks  have  been  degraded  until  the  land  surface  stands  1,000  feet  or  more 
below  the  crest  of  the  Unaka-Blue  Ridge  chain.  This  low  region,  constituting  the 
Appalachian  Valley  proper,  is  a  deep  limestone  valley,  virtually  continuous  from 
noithem  Pennsylvania  to  central  Alabama.  Sandstone  and  shale  ridges  are  infrequent 
and  of  prevailingly  low  relief.  But  to  the  west  of  the  Appalachian  Valley  there  are 
many  higher  p«u^el  ridges  which  collectively  comprise  the  Appalachian  Valley 
mountains  and  rid^s.  These  are  known  in  the  northern  portion  of  the  region  as  the 
Allegheny  Mountains  or  Allegheny  Ridges,  and  in  different  localities  throughout  the 
belt  by  various  local  names.  For  great  distances  they  follow  the  upturned  edges  of 
bard  rocks. 

Immediately  to  the  west  of  the  main  limestone  valley  (the  Appalachian  Valley) 
there  is  a  practically  continuous  ridge  known  as  North  Mountain  and  as  Kittatinny 
or  Blue  Mountain,  which  varies  in  Height  from  200  to  1,000  feet  or  more  above  the 
valley  floor,  and  which  has  a  length  of  400  miles  from  Virginia  across  Msiryland  to 
northern  Pennsylvania.  West  of  this  long  mountain  in  the  northern  portion  of  the 
belt  the  region  is  divided  up  into  many  sharp,  high  mountains  which  succeed  one 
another  in  crescentrshape  outline  to  the  Alleghenv  escarpment.  Between  these  ridges 
there  are  a  number  of  long,  smooth-floored,  broad  and  narrow  vallevB,  such  as  Nittany 
and  Wyoming  Valleys  of  Pennsylvania,  which  represent  the  smaller  counterparts  of 
the  limestone  valley  in  the  eastern  part  of  the  region.  Divergent  coves  and  narrow 
drainage  gaps  cut  into  or  through  the  ridges  at  various  angles.  Man^  of  the  streams 
follow  the  vdleys  for  long  distances,  to  turn  suddenly  through  the  ndg^  or  to  enter 
laner  streams  crossing  from  the  Allegheny  Plateau  region  to  the  Atlantic  Ocean. 

In  the  southern  division  some  of  the  mountain  ridges  of  the  Appalachian  Ridge  belt, 
Buch  as  Clinch  Mountain  in  Tennessee  and  Viiginia,  White  Oak  Mountain  in  southern 
Tennessee,  and  Taylors,  Chattooga,  and  Dirtseller  Mountains  in  Georgia  and  Alabama, 
consist  of  sharp,  hard  sandstone  ridges,  the  crests  of  which  approach  the  altitudes  of 
the  plateau  escarpment  to  the  west.  A  long  the  eastern  side  of  tnis  southern  extension, 
near  the  western  base  of  the  massive  Unakas,  there  is  a  series  of  still  higher  quartzite 
ridges,  including  Holston,  Chilhowee,  Starrs,  and  Beans  mountains  in  Tennessee,  and 
Weisner  and  Indian  mountains  in  Alabama. 

Throughout  the  limestone  valleys  of  the  r^ion  there  are  occasional  low  sandstone, 
conglomerate,  and  shale  ridges  and  hills,  which  represent  minor  surface  ineaualities 
or  a  subordinate  division  of  the  Appalachian  ridges.  Their  soils  are  considered  as 
belonging  with  the  Appalachian  Mountain  and  Plateau  province. 

THE  WESTERN  COAL  FIELDS   OP  KENTUCKY. 

The  Western  Coal  Fields,  situated  in  western  Kentucky,  embrace  a  small  detached 
portion  of  tiie  Cumberland  Plateau.  The  area  has  a  lower  altitude  than  the  corre- 
bonding  region  to  the  east.  Although  the  redon  is  prevailingly  rolling  to  hilly, 
tnere  are  many  areas,  such  as  ridge  crests  ana  low  interridge  country,  which  are 
sufficiently  smooth  to  cultivate.  It  is  bordered  on  the  east  by  an  extension  of  the 
Highland  Kim  of  Tennessee,  while  on  the  west  it  passes  beneath  the  strip  of  loessial 
dmdts  bordering  the  Ohio  River.  The  region  is  drained  by  Green  River  and  its 
tributaries. 
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THE  OZABE  BEOION. 


In  northern  Arkansas  and  eastern  Oklahoma  the  structure  and  mineralogy  of  the 
rocks  of  the  Appalachian  Plateau  are  eesentialljr  similar  to  those  of  the  Boston 
Mountains  iJi  the  Ozarks  and  the  Ouachita  Mountains  to  the  south. 

In  the  Boston  Mountains  north  of  the  Arkansas  River  the  strata  for  the  most'  part 
lie  in  a  relatively  horizontal  position,  but  they  have  been  deeply  trenched  by  a 
complicated  system  of  winding  streams.  Culminating  elevations  of  2,000  feet  or 
more  are  attained  by  some  of  me  higher  peaks.  The  section  includes  considerable 
areas  of  Rough  stony  land  and  steeply  sloping  land,  which  is  either  unfit  for  cultivation 
or  suited  only  to  the  growing  of  fruit  crops,  out  there  are  nuuiy  scattered  areas  which 
can  be  cultivated. 

Southward  from  the  Boston  .Mountains  the  strata  dip  in  a  general  way  beneath  the 
Arkansas  River  in  a  synclinal  fold,  reappearing  to  the  south  of  the  valley  in  the 
Ouachita  ranges.  The  strata  here  have  been  severely  eroded  and  faulted.  The 
section  includes  a  series  of  long,  roughly  parallel  ranges  or  ridges  with  deep,  flat- 
bottomed  valleys  having  a  general  east  and  west  trend.  Some  of  the  streams  flow 
along  the  valley  troughs,  but  in  the  southern  portion  of  the  Ouachitas  they  frequently 
flow  across  the  rock  strata.  As  a  whole  the  ndges  are  relatively  rugged  and  range  in 
height  from  500  to  2,800  feet  above  sea  level.  Magazine  Mountaixinas  an  elevation 
of  2.800  feet. 

Tne  rocks  of  the  Ozark  region  within  the  Boston  and  Ouachita  Mountains  are 
dominantly  sandstones,  shales,  and  limestones. 

SOILS. 

The  soils  of  the  Appalachian  Mountain  and  Plateau  province  are  of  residual  origin. 
Where  the  surface  is  smooth  they  lie  directly  over  the  sandstones,  shale,  and  con- 
elomerates  from  which  they  have  been  largely  derived.  On  the  slopes  there  has 
Deen  considerable  movement  to  lower  levels  through  creep  and  water  action;  con- 
sequently there  are  many  strips  of  colluvial  and  partly  colluvial  soils.  The  province 
also  includes  a  large  total  acreage  of  slope  land  over  which  rocks  have  fallen  and  are 
often  so  thickly  strewn  as  to  seriously  mterfere  with  or  preclude  tillage  operations. 
Coarse  talus  material  of  small  and  large  rock  fragments  has  accumulated  in  man^ 
places  along  slopes  to  a  depth  of  5  to  15  feet.  The  deeper  accumulations  of  this 
character  are  barren,  and  tneir  agricultural  utilization  is  impossible.  Outcrops  of 
bedrock  and  sUmy  cliffs  and  escarpments  unfit  for  the  growth  of  vegetation  are  not 
uncommon,  especially  along  the  Cumberland-Allegheny  Front  and  the  valley  walls 
of  the  deeplv  entrenched  plateau  streams.  The  greater  part  of  the  region,  however,  is 
mantled  witii  sufficient  soil  to  support  a  moderately  heavy  timber  growth,  and  much 
of  it  is  forested.  Owing  to  the  steepness  of  slopes  and  the  minutely  dissected  surface 
much  land  having  a  fair  soil  depth  is  unsuited  for  other  purposes  than  forestry,  grazing, 
or  the  production  of  tree  fruits. 

Aside  from  the  large  extent  of  Rough  stony  land,  which  is  mainly  of  no  use  except 
for  forestry,  and  Rock  outcrop,  which  lias  no  value,  the  principal  soils  of  the  province 
are  the  loams,  clay  loams,  sift  loams,  sandy  loams,  clays,  fine  sandy  loams,  and  stony 
loams. 

In  the  Plateau  division  the  sandstone,  shale,  and  conglomerate  soils  dominate 
almost  to  the  exclusion  of  those  derived  from  other  rocks.  There  is  a  relatively  small 
development  of  the  Westmoreland  series,  derived  from  interbedded  limestone,  sand- 
stone, and  shale,  in  northern  West  Virginia  and  southwestern  Pennsylvania. 

The  most  extensive  series  of  the  plateaus  is  the  Dekalb.  This  series  also  pre- 
dominates in  the  Appalachian  ridges,  and  is  developed  in  scattering  areas  in  the 
western  portion  of  tne  eastern  or  Blue  Ridge  division.  The  Dekalb  also  occupies 
extensive  areas  in  the  Ozark  region  and  the  Western  Coal  Fields  of  Kentucky  and 
in  the  Coal  Measure  rocks  of  southern  Indiana.  The  Dekalb  soils  are  derived  from 
lig^tx^olored  sedimentaries,  and  are  marked  by  the  grayish  color  of  the  surface  layer 
and  yellowish  color  of  the  subsoil.  The  silt  loam,  anaXe  loam,  stony  loam,  loam,  and 
sandy  loams  cover  large  areas,  mostly  available  for  agricultural  use.  In  phy'sical 
characteristics  several  members  of  the  series  are  similar  to  the  corresponding  types 
of  the  Norfolk  soils  of  the  Atlantic  and  Gulf  Coastal  Plains  province.  Tnis  is  probably 
due  to  the  Dekalb  material  having  been  derived  from  consolidated  sediments  which 
were  originally  dex>osited  in  water-worked  areas  and  segregated  by  wave  and  tidal 
action,  and 'subsequently  uplifted  by  forces  similar  to  those  which  governed  the 
deposition  and  subsequent  uplift  of  the  Norfolk  material.  The  crop  values  of  the 
Dekalb  soils  are  not  so  high  as  those  of  the  corresponding  types  of  associated  series, 
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such  as  Uie  Westmoreland  and  Upshur,  which  have  been  more  or  less  influenced  by 
calcareous  rocks. 

The  Hanceville  soils,  confined  mainly  to  the  southern  ridges  and  the  Cumberland 
Plateau^  are  essentially  the  same  as  the  Dekalb  in  both  origin  and  topography,  differing 
chiefly  in  the  brick-red  color  of  the  subsoils. 

Another  important  series  of  the  plateaus  and  mountain  ridges  of  the  northern  portion 
of  the  province  is  the  Upshur.  The  members  of  this  series  are  derived  from  Indian- 
red,  mquently  calcareous,  shales  and  sandstones.  They  possess  a  peculiar  Indian-red 
color,  and  are  more  productive  than  either  the  Dekalb  or  Hanceville.  The  stony 
loam  and  clay  are  the  most  important  types. 

A  large  area  of  the  badly  dissected  portions  of  the  plateau  in  West  Virginia  and 
southeastern  Ohio  is  occupied  by  the  variable  Meigs  clay  loam,  which  really  repre- 
sents an  intricate  association  of  Dekalb  and  Upshur  where  separation  on  small  scale 
maps  has  been  found  inrpracticable. 

Throughout  the  Blue  Kidge  Mountains,  the  associated  ranges,  and  the  intermontane 
region  of  western  North  Carolina  and  northern  Georgia  the  soils  are  largely  derived 
from  iffneotts  and  metamorphic  rocks^-granites,  diorites,  gabbros.  gneisses,  quartzite, 
and  SGELists — similar  to  those  of  the  Piedmont  Plateau.  Physically  the  soils  conform 
with  those  of  the  Piedmont,  but  they  differ  widely  from  the  Piedmont  in  topographic 
features. 

The  Porters  soils  are  extensive  throughout  the  region  from  Pennsylvania  to  the 
Alabama  line.  These  are  derived  prevailingly  from  granite  and  gneiss,  with  various 
igneous  rocks,  and  have  gray  or  reddish  suiiace  sous  and  red  clay  subsoils.  The 
aeries  constitutes  the  ApiNilachian  equivalent  of  the  Cecil  series  of  Piedmont  soils. 
The  loam,  clay,  and  stony  loam  are  the  principal  members. 

Similarly  the  Talladega  and  Chandler  series,  derived  from  schistose  rocks,  are  the 
Appalachian  equivalents  of  the  Louisa  and  York  series,  respectively.  These  soils 
are  not  so  productive  as  the  Porters,  having  about  the  same  relation  to  the  Porters 
as  exists  between  the  Cecil  and  the  Louisa  and  York.  They  are  widely  developed 
in  the  western  and  southern  portions  of  the  southern  Appalachian  Mountains. 

An  extensive  area  is  occupied  by  the  belt  of  Berks  soils  which  extends  in  the  shape 
of  a  crescent  from  New  Jersey  across  Pennsylvania  into  Maryland,  near  the  western 
margin  of  the  Appalachian  Valley.  The  Berks  soils  are  derived  from  slaty  shales  and 
sbalv  sandstones  of  the  Utica  formation,  and  the  slates  of  the  Hudson  formation  (Mar- 
tinsbuig).  The  types  have  grayish-brown  soils  and  yellowish  subsoils  and  resemble 
the  Dexalb  except  in  their  greater  productivity.  The  shale  loam  and  silt  loam  are 
the  most  important  types. 

The  Conasauga  and  Armuchee  series  comprise  flat  to  undulating  valley  soils  which 
topographically  belong  with  the  soils  of  the  limestone  valley  division  of  the  Limestone 
Valleys  and  Uplands  province.  They  have  been  provisionally  placed  in  the  Appa- 
lachian province  on  account  of  their  origin  from  shales  and  their  respective  resemblance 
to  the  Dekalb  and  Hanceville.  They  have  been  mapped  chiefly  in  Georgia  and 
Alabama  as  low,  flat  areas,  locally  called  "flatwoods.** 

Several  series  have  been  encountered  only  in  restricted  localities.  The  AUis  and 
Palatine  are  local  series,  representing  unglaciated  residual  material  occurring  beyond 
the  glacdal  boimdary  in  the  northern  extension  of  the  Allegheny  Plateau.  The  Che- 
mung, Colyer,  and  Morrison  are  also  of  local  development,  and  either  on  account  of  their 
small  extent  or  low  producing  capabilities  are  of  relatively  little  importance. 

The  Lickdale  is  the  only  poorly  drained  series  of  the  northern  portion  of  the  province 
80  far  mapped.  Soils  of  this  character  occur  as  strips  along  lower  slopes  where  seepage 
keeps  the  land  in  a  permanently  so^y  condition.  In  point  of  origin  the  material  is 
essentially  identical  with  the  Dekalb,  but  its  color  is  much  lighter,  the  subsoil  fre- 
quently being  mottled,  gray,  and  bluish,  and  its  productiveness  is  low. 

The  Fayetteville  soils  of  the  Ozark  region  are  apparently  related  to  the  Hanceville. 
Th^  Conway  series  of  the  same  region  seems  to  be  related  to  the  Lickdale.  Drainage 
is  poorly  established,  while  the  presence  of  iron  concretions  and  hardpan  is  common. 

The  Montevallo  soils  are  typically  developed  in  Alabama  and  Georgia,  occurring  in 
strips  along  outcrops  of  the  Montevallo  shales.  Large  quantities  of  the  varicolored 
1>arent  shales  are  aisseminated  through  the  soil  mass.  Agriculturally  these  soils  are 
of  a  decidedly  inferior  order. 

Aside  from  from  the  lafge  area  within  the  Appalachian  Mountain  and  Plateau  prov- 
ince which  is  nonarable  on  account  of  unfavorable  topography,  thinness  of  soil,  or  the 
presence  of  cumbersome  stones,  there  is  a  large  total  area  in  which  agriculture  is 
rendered  practically  or  wholly  unprofitable  by  the  inaccessibility  of  the  land.  In 
nurny  places  hauling  is  extremely  difficult  or  impossible,  and  long  journeys  over  rough 
niadB  to  markets  or  shipping  points  are  too  expensive  to  permit  profitable  farming. 
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OUMATE. 

Agriculture  in  the  Appalachian  province  is  strongly  influenced  by  the  lower  tem- 
perature and  shorter  growing  season  of  the  higher  altitudes  and  the  more  favorable 
conditions  in  the  lower  areas.  This  frequently  precludes  the  profitable  production 
of  crops  which  thrive  at  lower  levels  in  the  same  latitude.  On  the  other  hand  the  same 
climatic  conditions  favor  crops  that  do  not  succeed  at  the  lower  elevations. 

Cotton  production  in  the  Appalachian  province  is  practically  restricted  to  northern 
Alabama,  and  even  here  the  crop  is  frequently  damaged  by  early  frosts.  In  the  Pied- 
mont cotton  succeeds  as  far  north  as  southern  Vircfinia.  Apples  give  much  better 
returns  in  protected  coves  and  at  certain  elevations  suon^  the  slopes  where  air  drainage 
is  good  than  in  the  deeper,  closely  inclosed  valleys  or  in  the  Piedmont.  In  belts  at 
certain  altitudes  a  peculiar  climatic  environment  seems  to  favor  particular  varieties 
and  also  to  make  frmtins"  more  certain.  Peaches  generallv  do  better  on  the  crests  of 
high  ridges  than  on  low  lands,  where  the  fruit  is  frequently  injured  by  unseasonable 
weather.  Buckwheat  can  be  grown  successful! v  at  the  higher  attitudes  of  the  southern 
Appalachian  reeion.  Little  or  no  success  would  be  expected  on  about  the  same  grade 
oiiand  in  the  adjoining  Piedmont. 

Some  of  the  higher  peaks  of  the  southern  Blue  Ridge  are  nearly  bare  of  vegetation, 
there  being  no  trees,  excepting  possibly  dwarfed,  scraggy  specimens,  on  the  elevations 
above  the  "timber  line.''  Aside  from  the  unfavorable  climate,  the  inaccessibility  and 
rough  character  of  the  land  precludes  agricultural  operations  in  such  situations. 

DESCBIPTIOK  OF  THE  SOIL  SEBIES. 

In  this  province  14,679,165  acres  have  been  surveyed  on  the  detailed  scale  of  1  inch 
to  the  mile,  and  14,534,656  acres  on  the  reconnoissance  scale  of  4  to  6  inches  to  the  mile, 
with  an  overlap  of  2,281,344  acres,  making  a  total  area  covered  of  26,932,477  acres.  Of 
this  amount,  there  are  1,775,745  acres  of  miscellaneous  material  which  is  mainly  non- 
agricultural,  25,156,732  acres  in  which  the  soil  series  or  material  has  been  determined, 
and  12,918,076  acres  where  the  soil  type  has  been  definiteljr  established. 

Most  of  the  land  which  ia  topographically  suited  to  agriculture  ^ves  good  results, 
where  the  soil  is  of  the  proper  quality,  particularly  wim  com,  Irish  potatoes,  small 
grain,  apples,  peaches,  and  grapes.    A  number  of  other  crops  are  succesmully  grown. 

Alien  ieries. — The  Allen  series  ia  characterized  by  the  brown  to  reddish-brown  color 
of  the  surface  soils  and  the  reddish-brown  to  red  color  and  compact  structure  of  the 
subsoils.  Rounded  sandstone  and  shale  fragments  are  of  common  occurrence  on  the 
surface  and  occasionally  throughout  the  surface  soil.  The  type  occurs  as  level  to 
sloping  lands  about  the  mouths  of  gorges  extending  from  higher  lying  sandstone,  shale, 
and  limestone  formations.  The  soil  usually  represents  mixed  Dekalb  and  Decatur 
material.  Drainage  is  well  established.  Good  yields  of  cotton,  oats,  com,  sorghum, 
and  forage  crops  are  secured . 

Area  and  dtstrifmtion  of  the  soil  of  the  Allen  series. 


Soil  name. 

state  or  area.i 

Acres. 

AITffll  fln<»  sandy  loum , 

Georgia  18 

1,40S 

I  For  key  to  number  in  this  column  see  p.  733. 

Allis  series. — ^The  soils  of  this  series  range  from  brownish  to  drab  or  gray  and  are 
about  8  inches  deep.  The  subsoil  is  usually  light  gray,  but  sometimes  mottled  red  and 
gray.  The  soils  occupy  steep  slopes  or  elevated  positions,  and  the  topography  is  so 
rolung  that  sur&M^e  drainage  is  good.  On  account  of  the  heavy  character  of  the  sub- 
soil, however,  artificial  underdrainage  is  frequently  necessary.  The  soils  are  derived 
throuffh  weathering  of  lieht-colored  soft  shales,  the  stmcture  of  which  is  often  pre- 
served in  the  deep  subsoil.  The  soils  are  fairly  well  adapted  to  grasses  and  grains  and 
good  yields  are  generally  secured.  Dairying  is  conducted  on  some  of  the  types  of 
this  series. 
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Area  and  diatr^mtum  of  the  soils  of  the  Allis  series. 


Soil  name. 

State  or  area.i 

Acres. 

A%fhAlAl0ftn> 

New  York  9, 17 

13.248 

sitthmm 

New  York  13 

.          384 

clay 

New  York  9, 10 

3,008 

■HtToIaT.......                                                       ._ 

New  York  6. 

4,032 

Total 

20,672 

I  For  key  to  nombers  in  this  column  see  p.  788. 

Armuchee  series. — ^The  Armuchee  seriee  includes  soils  whose  sur&ice  layers  are 
brown  to  reddish  brown.  The  subsoils  are  red  and  prevailingly  of  silty  clayto  silty 
da^  loam  texture.  These  soils  occur  as  flat  to  gently  rolling  viuley  lands.  They  are 
derived  from  interbedded  fine-grained  sandstone  and  shales,  with  included  beds  of 
calcareous  shales  or  limestone.  The  members  of  the  series  are  somewhat  stron^r 
tiian  the  corresponding  members  of  the  Gonasauga,  and  are  well  suited  to  com,  gram, 
and  forage  crops. 

Area  and  distribution  of  the  soil  of  the  Armuchee  series. 


Soil  name. 

State  or  area.i 

Acres. 

Annnelifw  irflty  c'^y  loam 

Georgia  18 

e,016 

1  For  key  to  nomber  in  this  cohmm  see  p.  733. 

Berks  series. — ^The  soils  of  the  Berks  series  are  yellowish  brown  to  brown,  with  yel- 
lowish subsoils.  The  series  is  tvpicallv  developed  in  the  eastern  portion  of  the 
Appalachian  Mountain  r^on.  The  soils  are  derived  from  the  Hudson  River  shales 
(mcluding  Martinsbuxg  shales),  which  are  yellow,  brown,  grayish,  and  olive  colored, 
nirplish  and  Indian-red  shales  also  occur  in  relatively  small  areas,  giving  rise  to 
patches  of  soira  of  reddish  color.  These  soils  occupy  rounded  ridges  and  hills,  the 
surfaces  of  which  are  undulating  to  moderately  hilly.  The  drainage  is  good.  These 
are  good  agricultural  soils,  suited  to  com,  oats,  wheat,  and  Irish  potatoes. 

Area  and  distrihuMon  of  the  soils  of  the  Berks  series. 


Soil  name. 

State  of  area.i 

Acres. 

Barks  SBiidy  loam. 

Pennsylvania  3 

10,560 

»t»aV»loam 

.do'     

172,800 

rillWrn ,      

....  do 

17,600 

midiffereTitiated            ....                       

PAT^n-sylvanift  15 

210,240 

Total 

411,200 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Chandler  series. —The  Chandler  series  of  soils  is  grayish  brown  to  light  brown.  The 
iobsoils  are  yellow  to  reddish  yellow,  and  have  a  fipreasy  feel.  The  tjnpes  of  this  series 
are  developed  t^rpically  in  the  southem  Appalaoiian  Moimtains.  uliey  are  derived 
from  metamorphic  roclcs,  chiefly  micaceous  schists.  Large  areas  of  the  series  are  rough 
in  topography  and  stony.  The  soils  are  beet  suited  to  pasturage  and  forestry.  They 
Gorrespona  with  the  TaUadega  series,  but  differ  principally  in  me  yellow  color  of  their 
sobooils. 
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Area  and  dUtribution  of  the  toiU  of  the  Chandler  teries. 


Soil  name. 

Stoteorana.i 

Acres. 

Cbftn*1ter  loBin 

VirHnlftQ 

384 

iitony  loftm ... -  - -  -  -  - -  - 

AiaV>ftipft,^iS 

1,664 

Total 

2,048 

1  For  key  to  numbers  in  this  oolomn  see  p.  733 

Chemung  aeries. — ^The  Chemung  series  includes  light  chocolate  brown  soils  and  sub' 
soils,  and  fragments  of  the  chocolate  brown  shales  from  which  this  series  is  derived  are 
of  common  occurrence.  The  soils  occupy  rolling  to  roufh  coimtry,  being  frequently 
developed  on  steep  slopes.  They  are  typically  developea  near  the  Allegheny  Front  in 
Pennsylvania.  Drainage  is  well  established.  Only  a  small  part  of  the  area  covered 
by  these  soils  has  been  cultivated.    They  are  derived  from  the  Chemung  formation. 

^     Area  and  diatribution  of  the  $oU  of  the  Chemung  aeriea. 


Soil  name. 

Stote  or  area.i 

Acne. 

ChA«npng  shale  loam 

Pennsylvania  2,  8 

5,376 

1  For  key  to  nombers  in  this  column  see  p.  738. 

Colyer  aeries. — ^The  surface  soil  of  the  Colyer  series  is  light  brown  and  is  underlain 
by  yellow  subsoil.  The  soils  are  derived  from  black  carbonaceous  shales  which  fre- 
quentlv  appear  within  the  3-foot  section.  Drainage  is  good  and  sometimes  exces- 
sive whero  the  shales  are  near  the  surface.  Com,  grain,  and  grass  give  good  results 
on  those  areas  having  a  good  depth  to  the  underlying  rock. 

Area  and  dxatrihuOon  of  the  aoil  of  the  Colyer  aeries. 


Soil  name. 

State  or  area.i 

Acres. 

Colyw  Bin  loam 

Kentucky  4;  Pennsylvania  5, 16 

9,d84 

1  For  key  to  numbers  in  this  column  see  p.  783. 

Conasauga  series. — ^The  Conasauga  soils  aro  light  brown  and  the  subsoils  are  yellow 
and  prevailingly  of  silty  clay  loam  to  silty  clay  texture.  These  soils  are  developed 
tvpically  in  flat  to  gentler  rolling  valley  lands.  They  aro  derived  from  interbedded 
snale  and  limestone  or  interbedded  nne-grained  sandstone,  shale,  and  limestone. 
Surface  drainage  is  inadequate  owing  to  the  flat  topography.  Good  yields  of  cotton, 
com,  wheat,  oats,  and  forage  crops  aro  secured  under  proper  treatment. 

Area  and  distribution  of  the  soils  of  the  Conasauga  series. 


Soil  name. 


State  or  a 


AOTQS. 


Ck)nasauga  loam 

shale  loam, 
silt  loam... 
clay 


Total. 


Georgia  18 

OeorKia  18;  Tennessee  4. 

Georgia  18 

Alabama  6, 15, 21 


2,944 
22.464 

11,584 
64,768 


101,760 


1  For  key  to  numbers  in  this  colunm  see  p.  733. 

Contvay  series. — ^The  soils  of  the  Conway  series  are  yellow,  with  yellowish  to  white 
subsoils.  Iron  concretions  occur  throughout  the  soil  section.  In  places  a  ferruginous 
hardpan  is  developed  in  the  subsoil.  The  surface  varies  from  gently  rolling  to  flat, 
and  the  drainage  is  poorly  established,  water  frequently  standing  on  the  surface  for 
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long  periods  after  rains.  Low  moands  are  common.  The  water  table  is  usually  near 
the  surface.  The  soils  appear  to  be  derived  from  shales,  although  thev  are  developed 
in  close  proximity  to  streams,  sometimes  having  the  appearance  of  terraces.  The 
native  vegetation  consists  principally  of  oaks,  haw,  and  water-loving  grasses.  Culti- 
vated areas  produce  only  indifferent  yields  of  com  and  cotton.  The  soils  need  drainage 
&ndlime. 

Area  and  dutribution  of  the  9oU  of  the  Conway  series. 


Soflname. 

state  or  area.^ 

Acres. 

ConwAjr  silt  Ic^m... .    r. ,-..,.. 

Arkansas  1 

38,912 

1  For  key  to  number  in  this  column  see  p.  738. 

Dekalb  series. — ^The  surfiice  soils  of  the  Dekalb  series  are  gray  to  brown,  while  the 
subsoils  are  commonly  some  shade  of  yellow.  The  soils  are  derived  from  the  disin- 
tegration of  sandstones  and  shales,  from  Silurian  to  Carboniferous  in  age.  The  surfiice 
features  consist  of  gently  rolling  tablelands,  hills,  and  mountains.  The  soils  are 
genendly  not  very  productive.  The  stony  and  sandy  members  of  the  series  are 
adapted  to  orchard  fruits,  while  the  heavier  soils  make  good  hay  and  pasture  land . 

Area  and  distrUmtUm  of  the  soils  of  the  Dekalb  series. 


Boil 


State  or  area.^ 


Acres. 


Dekalb  sand 

stony  sand., 
loamy  sand, 
sandy  loam. 


stony  sandy  loam . 
fine  sandy  loam... 


stony  loam. . 


giavelly 
sbale  loam 


silt  loan 


stony  silt  loam.. 

day  loam 

sflty  clay  loam.. 

clay 

mdffferentiated. 

Total 


Kentucky  4;  Pennsylyania  6 

Pennsylvania  5 

West  Virginia  7 

Alabama  4,  6,  15,  16;  Ohio,  6:  Pennsylvania  10;  Tennessee 
10, 11;  West  Virginia  8, 10. 

Alabama  28;  Pennsylvania  2, 8 

Alabama  3, 4, 11, 15, 20, 21, 26, 28, 37;  Oeonla  18:  Kentucky 
2,  4:  Missouri  22;  Pennsylvania  2, 5, 6;  Virginia  9. 

Alabama  6, 11;  Kentucky  2;  Pennsylvania  2, 3, 5, 6, 8;  We^t 
Virginia  4, 9, 10. 

Alabama  6, 10, 11, 16, 20, 37;  Georgia  18;  Maryland  7;  North 
Carolina  12;  Pennsylvania  1, 2, 3, 5. 6, 8, 9. 10, 11, 12;  Ten- 
nessee 4, 5, 10, 11;  Virginia  1,  7,  9;  West  Virginia  3, 5, 9. 

Pennsylvania  12 

Alabama  6, 11, 15, 21, 37;  Kentucky  2, 4;  Maryland  7;  Penn- 
sylvania, 2,  5,  6,  8,  9, 10, 11, 12;  Tennessee  4,  5;  Virginia 
1,  3,  7. 

Alabama  10, 15,  21,  28,  35,  37;  Indiana  9;  Kentucky  2,  4,  7; 
Ohio  5,  6;  Pennsylvania  2,  5,  8;  Tennessee  4,  5,  10;  Vir- 
ginia 9;  West  Virginia  1, 2.  4, 5^,  7,  8. 10 

Atobama  15;  Pennsylvania  2, 5;  West  Virginia  2 


Pennsylvania  5 

West  Virginia  1, 5 

Alabama  4, 27;  Ohio  3;  Pennsylvania  8;  West  Virginia  9  . 
Pennsylvania  13, 14, 15, 16 


20,480 

70.016 

448 

565,844 

72,704 
900,504 

281,344 

1,298,132 

4.800 
1,067,700 

1,320,256 


344,640 

15.488 

259.968 

131.520 

9,546.112 


V»,908.956 


1  For  key  to  numbera  in  this  colunm  see  p.  733. 

PayetleviUe  series, — The  Fayetteville  series  consists  of  grayish-brown  to  brown  soils 
wi&  yellowish-brown  to  reddish-brown  subsoils.  They  are  rather  intermediate 
between  the  Dekalb  and  Upshur  series.  The  soils  are  formed  by  the  weathering  of 
nndstones  and  shales  and  are  found  throu^out  a  laige  part  of  western  and  north- 
western Arkansas  and  eastern  Oklahoma.  They  are  considered  moderately  fertile 
soils. 

Area  and  distribiUion  of  the  soils  of  the  Fayetteville  series. 


Soil  name. 


State  or  area.i 


Acres. 


f  >7«tteville  fine  sandy  loam. 

loam 

stony  loam 

Total 


Arkansas  1. 

....do 

....do 


17,216 
44,352 
118,400 


179,968 


1  For  key  to  numbers  in  this  column  see  p.  733. 
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HanceviUe  ieriet.— The  Hanceville  eerieB  has  light-brown  to  reddish-brown  surface 
soils  and  red  and  moderately  friable  subsoils.  The  topography  ranges  from  rolling  to 
steeply  rolling.  The  soils  are  derived  from  sandstones  and  diales,  which  in  places 
apjpear  to  be  higher  in  iron-bearing  minerals  than  the  rocks  giving  rise  to  the  Dekalb 
soils.  The  soils  are  a  little  stronger  than  the  corresponding  types  of  the  Dekalb  series, 
but  are  adapted  to  about  the  same  crops. 

Area  and  dUtribviion  of  the,  soils  of  the  Hanceville  series. 


Soil  name. 


Hanoeville  fine  sandy  loam.. 

loam 

stony  loam 

silt  loam 


Total. 


State  or  area.i 


Alabama  3,28,37. 
Alabama  11,15... 

Geor^lS 

Alabama  37 


Acres. 


32,128 
3,776 
1,728 

95,168 


132,800 


1  For  key  to  numbers  in  this  oolumn  see  p.  733. 

Jefferson  series. — ^The  Jefferson  soils  are  located  in  saucer-shaped  upland  areas  where 
clavey  shales  have  been  surrounded  by  a  rim  of  more  arenaceous  shales  and  sandstones, 
ana  along  the  sides  of  V-shaped  valleys  where  coUuvial  material  has  collected.  In- 
some  cases  the  basal  material  represents  a  former  valley  floor  below  which  drift  has 
accumulated  over  the  surface  in  such  a  "^y  as  to  effect  tiiie  present  Vnshaped  configu- 
ration. The  soils  have  been  derived  from  the  coUuvial  wash,  creep,  and  drift  fiom 
the  Dekalb  and  Westmoreland  soils.  The  most  common  tyx>es  are  the  silt  loam  and 
siltv  clay  loam.  These  soils  are  too  well  drained  and  too  productive  for  classification 
with  the  Lickdale  soils.  Good  yields  of  general  farm  crops  are  obtained,  but  the  types 
are  best  adapted  to  com,  grass,  and  forage  crops. 

Area  and  distribution  of  the  soil  of  the  Jefferson  series. 


Soil  name. 

State  or  area.i 

Acres. 

i^vnm  nMiffffnintiv^t^ 

PennsyliTMi**  15, 16. .  t 

40,320 

1  For  key  to  numbers  in  this  oolumn  see  p.  738. 

Lickdale  series. — ^The  soils  in  the  Lickdale  series  are  grayish  and  the  subsoils  are  of 
mottled  yellow,  Rray  and  bluish  color  and  intractable  structure.  The  types  usually 
occupy  slopes  where  drainage  is  poor  owing  to  tiie  accumulation  of  seepage  water. 
These  soils  are  derived  from  brown,  gray,  olive,  and  bluish  shales  and  from  sandstone. 
They  have  not  been  used  extensively  for  agriculture  owin^  to  their  poor  drainage 
and  unfavorable  position.  With  the  establi&ment  of  good  arainage  grasses  do  well. 
The  Lickdale  soils  are  closely  associated  with  the  Dekalb. 

Area  and  distribtUion  of  the  soils  of  the  Lickdale  series. 


Soil  name. 

State  or  aiea.> 

Acres. 

T^iokdale  stonr  loam . . 

Alabama35       

4,416 
20,416 
42,000 

shale  loam 

Kentuoky  4 

day  loam 

PflTiTiavlvaTilft  7.  3.  6.  8,  10.  11.  12;  T^niwiflAe  11 

Total 

66.832 

I  For  key  to  numbers  In  this  oolumn  see  p.  738. 

Meigs  series. — ^The  Meigs  series  is  variable  in  character,  and  particularly  in  color, 
which  ranges  from  the  Indian  red  of  the  Upshur  to  the  ^ay  or  pale  yellow  of  the 
De  Ealb.  The  soils  are  derived  from  red,  fine-grained  standstone  and  shales  and  from 
grayish  sandstones  and  shales.  The  series  includes  some  Upshur  and  De  Ealb  soils 
and  intermediate  types  so  intimately  associated  in  occurrence  as  to  preclude  detail 
mapping  on  the  scale  of  an  inch  to  the  mile.  The  material  of  the  Meigs  soils  has  been 
considerably  mixed  by  erosion  and  by  slides.    The  topography  is  prevailiogly  steeply 
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rolling.  A  iBtge  part  of  the  series  is  so  hilly  that  cultivation  is  impracticable.  These 
soils  are  best  suited  to  grass  and  the  production  of  hay.  Some  of  the  smoother  slopes 
and  hill  and  ridge  tops  are  suited  to  wheat,  com,  oats,  and  forage  crops. 

Area  and  distribution  of  the  aoU  of  the  Meigs  series. 


Soil  name. 

State  or  aiQa.i 

Acres. 

i^MfiM  i^mm 

Ohio  fl:  Wf»t  Vinrlnff^  i.  2.  4.  ^  fl.  7.  8 

3,642,044 

i  For  key  to  numbers  in  this  oolumn  see  p.  733. 

MontevaUo  series. — ^The  surface  soil  of  the  Montevallo  series  is  light  brown  and 
shallow.  The  subsoil  material  is  usually  purplish,  red,  and  reddish  brown  or  yellow- 
ish brown  in  color,  and  consists  usually  of  partially  disintegrated  shale.  Iron  ore 
frequently  occurs  in  workable  quantities  in  the  parent  formation.  The  topography 
is  prevailmgly  rolling,  steep,  narrow  ridges  being  of  common  occurrence.  These  are 
poor  agricultural  soils. 

Area  and  disbribtUion  of  the  soils  of  the  Montevallo  series. 


Sou 


State  or  area.^ 


Acres. 


MontevaUo  stony  loam, 
shale  loam.. 

Total 


Alabama  35 

Alabama  3,  6,  8;  Georgia  18. 


4,082 
28,944 


30,976 


>  For  key  to  numbers  in  this  oolumn  see  p.  733. 

Morrison  series. — ^The  soils  of  the  Morrison  series  occupy  the  irregular  and  much 
eroded  ridges  and  roimded  hills  of  the  ''barrens"  region.  They  are  derived  from  a 
number  of  rocks,  mainly  sandstones,  the  exact  geological  horizon  of  which  has  not 
been  definitely  established.  The  drainage  of  the  sandy  members  is  excessive.  Little 
or  no  agricultural  development  has  taken  place,  except  in  the  heavier  types  which 
have  been  used  in  a  small  wav  for  general  farm  crops.  The  heavier  members  are 
adapted  to  general  farmine  and.  to  the  production  of  berries  and  certain  vegetables, 
while  the  sandy  types  could  probably  be  used  for  vegetables. 

Area  and  distribution  of  the  soUs  of  the  Morrison  series. 


Soil 


Monisan  sand 

sandy  loam. 


stony  sandy  loam., 
fine  sandy  loam.... 

loam 

stony  loam 

clay  loam 

undiflerentiated . . . 


Total.. 


State  or  area.i 


Pennsylvania  2, 5, 8. . 

Pennsylvania  5, 8 

Pennsylvania  2 

Pennsylvania  8 

Pennsylvania  5 

do 

....do 

Pennsylvania  15 , 


Acres. 


2,112 
19,713 
3,520 
1,600 
5,760 
2,048 
1,280 
16,960 


52,993 


1  For  key  to  numbers  in  this  cohimn  see  p.  733. 

Palatine  series.— The  surface  soil  and  subsoil  of  the  Palatine  series  is  dark  brown  or 
black,  the  color  becoming  increasroglv  dark  with  depth.  The  soils,  while  not  abso- 
lutely residual  in  origin,  are  so  strongly  influenced  bv  the  residual  material  enteriog 
into  their  compoflition  as  to  be  characterized  by  the  aark  color  and  calcareous  nature 
of  the  rocks  which  they  directly  overlie.  The  soil  materials  are  derived  chiefly  from 
the  Utica  and  Hudson  River  shales  and  limestones.  A  small  amount  of  fflacud  ma- 
terial is  mingled  with  the  debris  from  these  rocks.  The  disintegration  of  the  shales  is 
very  rapid. 
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The  topography  is  rolling  to  hilly,  and  the  series  is  found  only  where  the  Utica  and 
Hudson  Hiver  formations  nave  been  left  practically  uncovered  bv  glacial  material 
and  where  the  soils  have  been  formed  chiefly  by  postglacial  weathering.  The  soils 
are  fertile,  strong  general  farming  lands. 

Area  and  dUtribution  of  the  eoUs  of  the  Palatine  eeries. 


Soil  name. 

State  or  aiea.i 

Acres. 

PftlatlTM  fln«  svandy  lo&m 

New  York  11 

1,280 

silt  kMun 

do 

3,840 

Total 

5,120 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Paris  seriei. — The  soils  of  the  Paris  series  are  dark  gray  to  dark  brown  and  are  usually 
rich  in  organic  matter.  The  clay  subsoils  are  brownisn  to  reddish  brown.  Draina^ 
is  well  established.  These  soils  are  developed  on  nearly  flat  table-land  areas  and  in 
coves.    They  are  well  suited  to  such  general  farm  crops  as  com  and  grains. 

Area  and  distribiUion  of  the  soil  of  the  Paris  series. 


Soil  name. 

Acres. 

Paris  loam 

Virginia  9 

1,536 

1  For  key  to  number  in  this  column  see  p.  783. 

Porters  series. — The  Porters  series  includes  the  residual  soils  of  the  Appalachian 
Mountains  derived  from  igneous  and  metamorphic  rocks.  The  soils  are  analogous 
to  those  of  the  Cecil  series,  but  are  classed  separately  on  account  of  the  difference  in 
topographic  position.  They  occur  at  hi^h  elevations  and  are  therefore  influenced 
more  or  less  by  different  climatic  and  dramage  conditions.  The  mountainous  charac- 
ter of  the  country  in  which  the  Porters  soils  are  found  renders  them  difficult  of  cultiva- 
tion. On  the  more  level  and  less  elevated  areas  wheat,  com,  rye  and  barley^  and 
fruit,  particularly  apples,  are  produced.  At  a  medium  elevation  and  under  suitable 
conditions  of  slope  and  exposure  fruit  is  the  principal  crop.  Cattle  raising  is  one  of 
the  most  important  industries.  The  soils  are  particularly  adapted  to  fruit  culture, 
and  this  industry  is  rapidly  extending. 

Area  and  distribtUion  of  the  soils  of  the  Porters  series. 


Son 


state  or  area.> 


Acrss. 


Porters  sand 

sandy  loam 

line  sandy  loam. 

loam 

stony  loam 

black  loam 

clayloam 

clay 


North  Carolina  2, 13, 14, 18;  South  Carolina  3;  Virsdnia  1 

North  Carolina  2. 13, 14, 18, 27;  South  Carolina  3;  Virginia  3. . , 
South  CaroUoa  13. 


undifferentiated. 
Total 


North  Carolina  2, 13, 27;  South  Carolina  13 

Georgia  4;  North  Carolina  1, 14, 26;  Pennsylvania  1 

North  Carolina  2, 13, 14, 18, 27;  Virginia  1,3 

South  OaroUna  13 

North  CaroUna  2, 13, 14,  IS,  27;  Pennsylvania  1;  South  CaroUna 

3,13;  Virginia  1, 3,  7;  West  Virginia  3. 
Pennsylvimia  15 


216,710 

3«,305 

24,128 

436a<n 

81,784 
103.550 

26,482 
292,500 

37,824 


1,702,852 


^  For  key  to  numbers  in  this  column  see  p.  733. 

Talladega  series. — ^The  soils  of  the  Talladega  series  are  ^yish  brown  to  light  brown. 
The  subsoils  are  red  and  have  a  greasy  feel.  The  series  is  typically  developed  in  the 
southern  Appalachian  Mountains,  generally  occupying  strongly  rolling  to  mountainous 
country.  The  soils  are  derived  from  metamorphic  rocks,  principally  micaceous 
schists.  Large  areas  of  the  Talladega  soils  are  best  suited  to  forestiy  and  pastur^e. 
The  smoother  areas  give  moderate  results  with  com,  forage  crops,  and  cotton.    The 
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aoils  aie  probably  stronger  than  those  of  the  Chandler  series,  from  which  they  differ 
physically  chiefly  in  the  red  color  of  their  subsoils. 

Area  and  distribution  of  the  soils  of  the  Talladega  series. 


Soil  name. 


State  or  area.^ 


Acres. 


TaDadeKBloain. 

stony  loam 
grayeUy' 
slate  Umu 


South  Carolina  13;  Virgliiia  0.. 

Alabama  35 

Vireinia9 

Alabama  6,36 


42,752 

15,562 

2,762 

115,584 


TotaL.. 


176,640 


1  For  key  to  numbers  lb  this  ootumn  see  p.  733. 

Upshur  series, — ^In  the  Upshur  series  both  soils  and  subsoils  are  Indian  red.  Some 
types  have  a  grayish  to  grayish-red  color  in  the  surface  soils.  These  soils  are  closely 
aasociated  in  occurrence  with  the  Dekalb.  They  are  derived  from  Indian-red  sand- 
stone and  shales,  frequently  of  calcareous  nature.  They  occupy  strongly  rolling  to 
i.    Tb      •  '  • 


moantainous  country,  and  the  drainage  is  w6ll  established.    The  soils  of  this  series 
ue  generally  more  productive  thui  the  corresponding  members  of  the  Dekalb  series. 

Area  and  distribution  of  the  soils  of  the  Upshur  series. 


Son 


State  or  aiea.^ 


Acres. 


Upshur  sandy  loam 
stony  sand 
fine  sandy 

loanL 

stony  loam. 


stony  sandv  loam... 
*   loam 


sat  loam 

silty  clay  loam... 

day 

undifferentiated. 


Alabama  4, 16 

PennsylYania  2, 8 

Arkansas  2 

Alabama  21;  Arkansas  2;  Pennsylvania  5, 8 

Alabama  21;  Arkansas  2;  Pennsylvania  2, 5, 8 

Pennsylvania  2 

VirgfaikO;  West  Virginia  1 

West  Virginia  7 

Vew  York  9, 14;  Ohio  6;  West  Virginia  1, 4, 6, 7, 8, 9, 10. 
Pennsylvanb  13, 14, 16, 16 


8,896 

12,288 

17  472 

20,288 

150,744 

70,666 

4,672 

20,288 

266,000 

390,012 


TotaL. 


961,216 


1  For  key  to  numbers  In  this  column  see  p.  733. 

Warren  series.— The  Warren  soils  are  of  gray  color  and  the  subsoils  light  to  dark 
giay.  The  material  is  residual  and  is  derived  from  the  Conewanffo  formation,  which 
coQfliflts  principally  of  gray  or  slate-colored  shales  and  thin-bedded  fine-grained  sand- 
stones overlain  by  yellowish-brown  sandstones,  shales,  and  conglomerates  similar  to 
those  from  which  the  Dekalb  soils  are  derived.  The  soils  are  adapted  to  general  farm- 
ing purposes.    Potatoes  and  other  vegetables  do  well. 

Area  and  distribution  of  the  soil  of  the  Warren  series. 


Soil  name. 

State  or  area.> 

Acres. 

Pennsylvania  14 

85,120 

1  For  key  to  number  in  this  column  see  p.  733. 

Westmoreland  series. — ^The  Westmoreland  series  is  marked  by  the  grayish-brown  to 
yellowish-brown  color  and  mellow  structure  of  the  surface  soils  and  the  ^rellowish- 
browa  to  yellow  color  and  friable  structure  of  the  subsoils.  The  soils  are  derived  from 
Bhales  and  sandstones  with  interbedded  limestones  and  calcareous  shales.  Although 
the  shales  and  sandstones  predominate,  there  is  sufficient  limestone  present  to  make 
these  soils  much  more  prooiuctive  than  pure  sandstone  and  shale  soils.  UsuaUy  the 
Parent  rocks  are  so  interstratified  that  the  resultant  soils  are  rather  heterogeneous  in 
character.    In  some  places  the  different  rocks  give  rise  separately  to  definite  soil 
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types,  as  the  Dekalb  or  Brooke,  but  the  areas  of  these  are  usually  so  small  that  separa- 
tion is  impracticable.  The  topography  ranges  from  gently  sloping  to  quite  rollingor 
steep,  many  areas  being  so  steep  that  plowing  can  not  be  safely  carried  on.  The 
dramage  is  mainly  good,  and  the  soils  generally  retain  moisture  sufficiently  to  meet  tlie 
requirements  of  croxw  even  in  dry  spells.  These  soils  are  very  productive,  being  par- 
ticularly adapted  to  com,  oats,  wheat,  grass,  potatoes,  apples,  x>eache8,  plums,  cner- 
ries,  berries,  and  a  number  of  vegetables. 

Area  and  dittnbiUUm  of  the  sails  of  the  Westmoreland  series. 


8oU 


State  or  i 


Acres. 


Westmoreland  fine  sandy  loam.. 

stony  loam 

silt  loam 

sllty  clay  loam. . . 
ondiflerentiated . 


Total. 


Pennsylvania  18 960 

do I  832 

Pennsylvania  2, 18 1  482,544 

West  Virginia  1, 6 166,080 

Pennsylvania  16 ,  1,911,168 

2,571.584 


1  For  key  to  numbers  in  this  column  see  p.  788. 

THB   SOIL  TYPBS  AND  THBIB  tXSB. 

SAND    OBOUP. 

The  sand  g^roup  b  not  developed  extensively  in  the  Appalachian  Mountain  and 
Plateau  province,  but  it  incluoes  some  moderately  large  areas,  especiallv  in  the 
plateaus  and  the  southern  Appalachian  Mountains.  These  soils  are  derived  largely 
irom  highly  siliceous  sandstone,  carrying  a  small  amount  of  fine  grains.  Owing  to 
their  coarse  texture  and  open  structure  the  soils  are  droughty  and  of  low  aoicultural 
value.  They  have  not  been  cultivated  to  any  consideraole  extent,  and  iiniere  used 
the  yields  have  not  been  satisfactory.  With  heavy  manuring  vegetables  could  prob- 
ably be  grown  with  profit  in  localities  close  to  large  cities.  They  are  best  adapted  to 
the  production  of  fruit,  particularly  peaches  and  grapes. 

Tne  Porters  sand  has  oeen  mappeci  in  large  areas  m  the  southern  Blue  Ridge,  and 
is  the  most  productive  member  of  the  group  so  far  encountered.  There  is  a  fairly 
large  area  of  the  Dekalb  sand  in  the  plateaus  and  the  Appalachian  ridge  r^on,  but 
it  has  been  mapped  so  far  only  in  small  bodies.  It  is  an  unproductive  soil  naturally, 
and  has  been  used  but  little.  The  Morrison  sand,  with  a  patchy  local  development 
on  some  of  the  lower  ridges  and  knolls  of  the  Pennsylvania  Valley  region,  is  also  an 
unproductive  soil  of  little  importance. 

Ddtalb  sand, — ^The  type  consists  of  a  gray  to  pale-yellow  medium  sand,  underlain  at 
a  depth  of  about  5  inches  by  slightly  heavier  and  more  compact  yellow  to  reddish* 
yellow  sand.  The  immediate  surface  in  forested  areas  is  usually  dark  colored  on 
accoimt  of  the  presence  of  organic  matter.  This  soil  occupies  level  to  gently  rolling 
tops  of  high  ridges  and  plateaus.  It  is  derived  from  sandstones  and  sandstone  con- 
glomerate.   Forestry  is  the  best  use  to  which  the  type  can  be  put. 

Morrison  sand. — ^The  soil  to  about  6  inches  is  a  loose,  incoherent  gray  sand,  containing 
some  organic  matter.  The  subsoil  to  36  inches  in  depth  is  a  loose,  mcoherent  yellow 
sand  or  sandy  loam.  Small  sandstone  fra^ents  are  scattered  on  the  surface.  The 
type  occupies  the  tops  of  knolls  and  ridges  m  the  *' Barrens,''  and  has  excellent  drain- 
age. It  is  derived  from  sandstone  and  supports  a  mixed  growth  of  chestnut,  jackpine, 
and  scrub  oak.  The  soil  is  not  in  cultivation  and  should  be  left  in  forest,  owing  to  its 
low  productivity. 

Porters  sand. — ^The  soil  is  a  grayish  yellow  sand  about  10  inches  in  depth,  overlying 
sand  or  loamy  sand  and  masses  oi  broken  rock.  Fragments  of  rock  and  nuge  bowlders 
are  scattered  over  the  surface.  The  type  occupies  mountain  slopes.  It  is  derived 
from  granite,  gneiss,  and  similar  rocks.  Where  the  slopes  are  not  steep  the  soil  is  used 
to  some  extent  for  general  farming.    It  is  adapted  to  peaches  and  grapes.  ^ 
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Area  and  digtrUmtion  of  the  sands. 


Soil  name. 

State  or  area.i 

Acres. 

Forttn  nnd 

North  GaroUiia  2, 18, 14, 18; 
South  CtaffoUna  8;  Virginia 

Kentucky  4;  PennsrlTaniaS. 
Penn8yiYania2,6,i 

21«,710 
20,480 

nf%iiff>  »nd 

Mfirrlmiimml 

2,112 

Total 

239,302 

>  For  key  to  numbers  in  this  column  see  p.  733. 


STONY  9AND  PHA8S. 


The  atony  aands  of  the  Appalachian  province  differ  from  the  sand  t^e  principally 
in  their  prevailing  rougher  topography,  and  in  the  preaenoe  of  a  sufficient  quantity  of 
rode  fm^enta  to  interfere  with  cultivation.  Only  one  tyx>e,  the  Dekalb  stony  sand, 
has  been  mapped.  Some  areas  of  this  soil  have  been  farmed  with  only  a  fair  degree  of 
oQCcesB.    Most  of  the  stony  sands  of  the  province  have  a  low  agricultiiral  value. 

Dtkaip  stony  sand. — ^The  soil  consists  of  light-gray  to  j^le-yellow  medium  sand  to 
loamy  sand,  but  the  immediate  surface  is  dark  colored,  owmg  to  the  presence  of  oijganic 
mstliar.  Thesubsoiiisa  yellowish  to  reddish-yellow  slightly  loamv  sand.  The  average 
deptih  of  the  soil  is  about  6  inches,  but  there  is  no  distinct  Ime  of  demarcation  between 
sou  and  subsoil.  Fragments  of  weathered  sandstone  conglomerate  occur  in  both  soil 
and  subsoil  and  here  and  there  ledges  of  these  rocks  outcrop.  The  land  must  be 
deared  of  rocks  before  cultivation  can  be  undertaken.  The  type  occupies  mountains 
and  hifih  plateaus  and  is  derived  from  sandstones  and  sandstone  conglomerate.  Very 
lilUe  dit  is  under  cultivation.  Fair  yields  of  wheat^  rye,  and  oats  are  secured.  Buck- 
vheai  and  potatoes  can  be  grown  with  fair  success  with  liberal  addition  of  manure. 

Area  and  dUtrHnaiou  of  the  stony  sand. 


Sou  name. 

State  or  aiea.^ 

Acres. 

Ttfiranrsmiy  mhMI 

PenssylTBDla  ft 

90,018 

>  For  key  to  number  in  this  oohinm  see  p.  783. 


LOAMY  SAND  PHASE. 


The  loamy  sands  of  the  Appalachian  province  differ  from  the  sands  m  having  a 
higfa^  percentage  of  fine  particles  which  render  the  soil  more  retentive  of  moisture 
and  consequently  a  little  more  productive.  Accessible  areas  can  be  profitably  farmed, 
especially  to  vegetables,  peaches,  and  certain  varieties  of  grapes. 

Vetalb  homy  sand. — ^Tnis  type  consists  of  a  light-brown  loamy  sand  imderlain  at 
an  average  depth  of  about  8  inches  by  pale-yellow  loamv  sand  which  usually  becomes 
coarser  in  depth,  grading  into  li^ht  sandy  loam.  It  is  developed  on  or  near  the  crests 
of  ridges  and  is  excessively  dramed.  Tne  type  is  derived  from  coarse-grained  sand- 
stone. Where  liberal  quantities  of  vegetable  matter  are  incorporated  with  the  soil 
and  moderate  applications  of  fertilizers  are  made  fair  yields  of  com,  wheat,  oats,  rye, 
and  a  number  of  vegetables  are  secured .    Peaches  do  well . 

Area  and  distribtUion  of  the  loamy  sand. 


Sou  name. 

State  or  araa.1 

Acna. 

0ekalb  loamy  sand 

Wfttt  Virginia  7                                                     

448 

>  For  key  to  number  In  this  column  see  p.  733. 
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Sandt  Loam  Group. 

The  Bandy  loams  are  moderately  extensive  in  scattered  areas  throughout  the  Appa- 
lachian Moimtain  and  Plateau  province.  These  soils  are  derived  from  a  variety  of 
rocks,  chiefly  sandstone,  conglomerate,  quartzite,  ^nite,  gneiss,  and  schist.  Those 
derived  from  sandstone,  conglomerate,  and  quartzite  have  agricultural  values  which 
correspond  closely  witn,  but  aven^  somewhat  less  productive  than,  the  Coastal 
Plain  sandv  loams  having  friable  sandy  clay  subsoils.  Those  soils  derived  from  granite, 
ffneiss,  and  schist  have  about  the  same  value  as  the  related  Piedmont  types,  particu- 
uirly  where  the  surface  configuration  is  of  the  same  order.  A  wide  difference  in  eleva- 
tion, of  course,  influences  the  adaptations,  but  where  the  same  crops  succeed  in  these 
provinces  the  related  types  closely  correspond  in  vields.  In  northern  Alabama 
cotton  is  grown  on  the  DoKalb  sandy  loam  under  simifar  conditions  of  treatment,  and 
with  about  the  same  despree  of  success,  except  for  occasional  damage  by  early  frost, 
as  upon  the  Norfolk  sandy  loam  in  the  southern  part  of  the  State.  The  Porters  soils 
are  equally  as  productive  as  the  corresponding  Cecil  types,  although  the  yields  of 
the  former  soils  over  any  considerable  area  will  average  lower  on  account  of  topo- 
graphic interference  with  tillage  operations  and  the  shorter  growing  season. 

The  sandy  loams  are  better  suited  to  the  production  of  early  vegetables  and  fruit 
than  to  the  general  farm  crops,  but  inaccessioility  to  market  restricts  the  production 
of  vegetables  and  favois  a  more  exclusive  production  of  general  farm  crops  and  fruits. 
Near  some  of  the  laxge  cities  where  there  is  not  a  laige  area  of  land  topographically 
better  suited  to  truck  crops  to  compete  with^  vegetables  can  be  grown  profitably  on 
a  market  garden  basis.  Successful  competition  with  the  sandy  loams  of  the  CoasUd 
Plain  in  the  production  of  vegetables  can  not  be  hoped  for,  both  on  account  of  the 
later  climate  and  inaccessible  location  of  the  Appalachian  soils.  The  sandy  loams 
of  this  province  have  a  compensating  advantage,  however,  in  their  better  adaptation 
to  apples. 

The  Dekalb  and  Porters  series  are  the  most  extensive  members  of  this  group.  The 
other  types  encountered  occur  onl^^  in  small,  scattered  areas,  and,  although  of  some 
local  importance,  they  probably  will  not  be  found  in  sufficient  extent  to  constitute 
important  types.  The  rorters  sandy  loam  is  a  much  stronger  soil  than  the  Dekalb, 
bemg  better  suited  to  the  general  farm  crops,  as  well  as  to  apples. 

Berlu  scmdy  loam. — ^The  soil  is  a  medium  to  fine,  light-brown  sandy  loam  from  6  to  8 
inches  deep.  The  subsoil  is  a  yellowish-brown,  ramer  heavy,  medium  to  fine  sandy 
loam,  often  containing  sufficient  silt  and  clay  to  make  it  compact.  Suidstone  and 
shale  fragments  are  often  present  in  both  soil  and  subsoil.  The  soil  is  derived  from 
fine-grained,  flagsy  sandstone  interbedded  with  shale.  The  type  is  roUing  to  hilly, 
well  drained  and  susceptible  to  drought.  It  is  more  difficult  to  cultivate  and  less 
productive  than  the  Berks  shale  loam  and  Berks  silt  loam.  Com,  oats,  wheat,  rye. 
mss,  and  a  few  potatoes  are  grown,  but  the  soil  is  not  especially  adapted  to  any  oi 
uiese  crops  and  yields  are  not  very  satisfactory.  It  can  be  used  with  fair  success  for 
.  pasture. 

Dekalb  sandy  loam.— The  soil  consists  of  a  gpiy  to  brown  light  sandy  loam  to  sandy 
loam  from  9  to  12  inches  deep.  The  subsoil  is  a  yellowish-brown,  slightly  sticky 
sandy  loam.  The  type  is  residual  in  orisin,  derived  laigely  from  sandstone,  and 
occurs  in  rather  level  areas.  Occasionally  oroken  sandstone  lies  directly  imder  the 
surface  soil.  The  type  is  easily  cultivated,  and  responds  readily  to  fertilizers,  but  it  is 
not  very  productive.  Some  wheat  is  grown,  but  tne  average  yield  is  not  more  than  7 
bushels  per  acre.  The  yield  of  com  rarely  exceeds  15  to  20  bushels,  while  cotton  gives 
from  200  to  350  poimds  of  lint  per  acre.  This  soil  is  adapted  to  vegetables,  apples, 
and  peaches. 

Mhrruon  sandy  loam.— The  soil  is  a  eray  to  yellow  sandy  loam  about  8  inches  deep, 
underlain  by  a  yellow  subsoil  which  becomes  heavier  with  depth  until  at  about  36 
inches  it  passes  into  a  heavy  loam  or  clay  loam.  Sandstone  fragments  are  usually 
present.  The  type  occupies  slopes  and  ndges  in  the  '^ Barrens"  and  has  excellent 
drainage.  The  soil  is  derived  from  the  weathering  of  sandstone.  Chestnut,  pine, 
and  oiUE,  with  considerable  underbrush,  constitute  the  principal  vegetation.  It  is 
adapted  to  general  fami  crops  and  is  particularly  suited  to  tmcK  and  fruit. 

Porters  sandy  loam.— The  soil  consists  of  a  grayish-yellow  sandy  loam,  from  6  to  15 
inches  deep.  The  subsoil  is  a  heavy  red  clay.  Both  soil  and  subsoil  contain  frag- 
ments of  quartz  and  other  rocks.  The  t3rpe  occupies  mountainous  land  and  is  of 
residual  origin,  bein^  derived  from  igneous  rocks.  Wheat,  com,  oats,  rye,  potatoes, 
and  fruit  are  the  prmcipal  crops. 

!  *  Upshur  sandy  loam.— The  soil  to  a  depth  of  about  10  inches  is  a  my  to  reddish-my 
medium  sandy  loam.  This  is  underlam  by  a  deep-brown  to  red  sandy  clay.  The 
surface  of  the  type  varies  from  gently  rolling  to  hilly  and  rugged,  and  sometimes  on 
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the  steeper  elopes  rock  fragments  occur.  The  natural  drainage  is  good.  The  soil 
18  derived  from  the  weathering  of  brown  and  red  sandstones.  The  original  timber 
growth  is  oak,  hickory,  and  pine.  When  well  cultivated  good  crops  of  cotton,  corn, 
and  wheat  are  produced,  llie  type  is  suited  also  to  vegetables,  orchard  fruits,  and 
small  fruits. 

Area  and  diatrilmtion  of  the  soils  of  the  sarufy  loams. 


Sou 


State  or.  araa.i 


Acres. 


Dekalb  sandy  loam . 


Porters  sandy  loam. . . 
Morrison  sandy  loam. . 

Berks  sandy  loam 

Upshur  sandy  loam. . . 


Alabama  4,6,  15,  16;  Ohio  6:  Pennsylvania  10;  Tennessee  10, 
11;  West  Virginia  8, 10. 

North  Carolina  2, 13, 14, 18, 27;  South  Carolina  3;  Virginia  3 

Pennsylvania  5, 8 

Pennsylvania  3 

Alabama  4, 16 


665,844 

898,306 
19,712 
10,660 
8,896 


Total. 


998,317 


I  For  key  to  numbers  in  this  ooiumn  see  p.  733. 


BTONY  BANDT  LOAM  PHASE. 


The  stony  sandy  loams  of  the  province  merely  represent  areas  of  sandy  loam  which 
cairy  enough  rock  fragments  to  interfere  with  cultivation.  These  generally  occupy 
much  rougher  country  than  the  sandy  loams.  On  account  of  the  unfavorable  char- 
acter of  the  surface  and  the  obstruction  offered  to  cultivation  by  the  rocks  present. 
the  stony  sandy  loams  have  a  low  agricultural  value.  The  areas  so  far  encountered 
are  best  suited  either  to  forestry  or  the  growing  of  fruit. 


Dekalb  stony  sandy  loam. — The  soil  is  a  loose-structured,  gp^y  to  dark-grav  sandy 
loom,  7  or  8  inches  m  depth.  This  is  underlain  by  a  yellowish,  slightly  sticky  light 
sandy  loam.    The  soil  in  forested  areas  contains  considerable  oiganic  matter.    The 


texture  is  such  as  to  permit  rapid  leaching  of  fertilizers.  Quartz  gravel  and  fragments 
of  sandstone  and  conglomerate  are  usually  present  in  sufficient  quantities  to  interfere 
with  cultivation.  The  type  occupies  plateau  lands  and  the  crests  of  mountains, 
and  has  excellent  drainage.  It  is  denved  from  the  weathering  of  sandstone,  the 
incomplete  disinte^tion  of  which  has  given  rise  to  the  stony  character  of  the  soil. 
Chestnut  is  the  prmcipal  growth.  Little  of  the  type  is  in  cultivation.  Much  of  it 
ifl  best  suited  to  forestry. 

Morrison  stony  sandy  loam.— The  soil  to  a  depth  of  6  to  8  inche*<  consista  of  a  loamy 
wnd  to  li^ht  sandv  loam,  dark  gray  in  the  immediate  surface  soil  and  yellow  below. 
The  Bubaoil  is  a  yellow  light  sandy  loam  to  sandy  loam,  sometimes  tLneed  with  reddish. 
Fragments  of  sandstone  occur  on  the  surface  and  frequently  throughout  the  soil  sec- 
tion. The  topography  is  rolling  to  rough,  and  the  natural  drainage  rather  excessive. 
Most  of  the  type  is  timbered  with  hardwoods.  It  is  possible  that  in  places  the  type 
could  be  utilized  profitably  for  fruit  and  vegetables. 

Upshur  stony  sandy  loam. — ^The  soil  to  8  or  10  inches,  is  a  reddish^^ray  sandv  loam. 
This  becomes  sandier  and  redder  with  depth  until  at  about  36  incmes  it  grades  into 
a  rather  loose-structured  Indian-red  sandy  loam.  Sandstone  fragments  and  bowlders 
are  numerouB  on  the  surface.  The  type  occurs  as  high  terraces  alons  the  sides  of 
mountains  and  has  excellent  drainage.  It  is  derived  from  the  weathering  of  the 
red  and  gny  sandstones  of  the  Medina  group.  The  soil  it  laigely  forested  and  sup- 
ports a  fair  growth  of  chestnut  and  oaks.    It  is  of  low  agricultural  value. 

Area  and  distribution  of  the  soils  of  the  stony  sandy  loams. 


Soflname. 

State  or  ana.i 

Acres. 

TMkalb  fftmy  mmly  loam 

Alabama  28:  Pemisylvaiiia  2, 8. 

PMTnavlynnia  2.  8 ............r 

72,704 

TTnahnr  stAnV  Mnmr  loAm                                     

12  288 

MflfrlMm  itooT  mhqt  loam 

pfTfiffylvania  2.^ ,...,...».,.- 

8,620 

TolaL 

88,512 

I  For  key  to  nnmbera  in  this  oohunn  see  p.  788. 
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FINE  8ANDT  LOAM  GROUP. 

The  fine  sandy  loams  of  this  province  are  developed  in  rather  cloee  aasociation 
with  the  sandy  loams;  but  the  area  occupied  by  the  fonner,  according  to  the  sur- 
veys so  far  made,  is  considerably  smaller.  The  fine  sand^r  loams  are  derived  from 
finer  grained  sandstone,  quartzite,  gnmite,  gneiss,  and  sclust  than  those  giving  rise 
to  the  sandy  loams.  The  corresponding  members  of  the  several  series  are  practi- 
cally identical  in  physical  characteristics  with  the  sandy  loams  except  for  their 
finer  texture.  Thib  difference,  however,  is  sufficient  to  make  the  soils  of  the  fine 
sandy-loam  group  more  retentive  of  moisture,  and  consequently  more  productive 
than  their  coarser  relatives. 

The  general  farm  crops^  especially  com  and  the  small  grains,  give  heavier  returns 
than  on  Uie  corresponding  sandy-loam  types.  The  crop  ^^^Oues  of  those  types 
derived  from  sandstone  and  quartzite  are  very  nearly  the  same,  as  in  case  of  the 
well-drained  fine  sandy  loams  of  the  Atlantic  and  Guu  Coastal  Plains  having  friable 
nndy-clay  subsoils.  The  types  derived  from  granite,  gneiss,  schist,  and  other 
crysUJline  rocks  corripspond  closely  in  crop  values  with  the  related  Piedmont  soils. 

A  number  of  vegetables,  such  as  tomatoes,  cabbage,  and  potatoes,  can  be  succeos- 
fuUy  grown,  although  the  production  of  these  on  a  commercial  basis  is  limited  to 
favorable  localities  m  die  vicinity  of  the  larger  cities.  In  the  production  of  vege- 
tables the  fine  sandy  loams  can  not  compete  with  the  fine  sandy  loams  of  the  Coastal 
Plain,  nor  even  of  the  Piedmont,  both  on  account  of  the  later  maturity  of  the  crops 
resulting  £rom  the  cooler  climate  and  on  account  of  the  inaccessibility  of  the  land. 
Certain  varieties  of  grapes  and  apples  give  fair  to  good  returns.  As  a  whole,  this 
group  can  be  used  most  profitably  in  the  production  of  fruit,  the  general  farm  crops 
suited  to  the  climate,  ana  to  a  few  vegetables. 

The  Dekalb  and  Porters  types  are  the  most  extensive  representatives  of  the  fine 
sandy  loam  group.  The  Porters  fine  sandy  loam  is  considerably  more  productive 
than  the  corresponding  Dekalb  type,  but  it  is  less  extensive.  The  other  fine  sandy 
loams  have  a  local  dlBtribution,  and  on  account  of  their  inextensive  area  are  of  little 
importance. 

Allen  fine  sandy  loam. — ^The  soil  is  a  brown  to  reddish-brown  fine  sandy  loam  from 
6  to  8  inches  deep.  The  subsoil  is  reddish-brown  to  rod,  compact,  heavy,  fine  sandy 
loam.  Rounded  sandstone  fragments  occur  on  the  surface  and  occasionally  are 
encountered  in  the  soil.  The  t^^e  occupies  level  to  sloping  situations  about  the 
mouths  of  fforges.  The  soil  consists  of  Decatur  material  mixed  with  Dekalb  mate- 
rial washedf  from  higher  lands.  Drainage  is  well  established.  Cotton,  com,  oats, 
cowpeas,  and  sorghum  give  good  results. 

Dekalb  fine  sanaff  tocm. — ^The  soil  is  a  fine,  compact  sandy  loam  from  8  to  12  inches 
deep.  The  subsoil  consiBts  of  similar  material,  which  becomes  more  loamy  as  the 
depth  increases.  The  type  is  derived  from  sandstone.  The  soil  is  naturally  not 
productive  and  small  crops  are  obtained  unless  it  is  heavily  fertilized.  With  proper 
cultivation  it  ia  fairly  well  adapted  to  fruit  and  truck.  The  principal  timber  is 
chestnut  and  oak. 

Fayetteville  fine  sandy  loam.— The  soil  consists  of  8  to  12  inches  of  gray  to  reddiah- 
eray  fine  sand  with  varying  amounts  of  silt.  The  subsoil  is  a  gray  to  reddish-fray 
fine  sandy  clay  and  extends  to  great  depths.  A  small  amount  of  fine  gravel  is  of 
frequent  occurrence.  The  surface  is  level  to  gently  rolling,  and  during  years  of 
average  seasonal  conditions  the  drainage  is  sufficient.  The  soil  is  derived  from 
fine  gray  sandstones,  such  as  the  Millstone  grit  formation,  which  have  a  siliceous 
cement.  Oaks  and  nickory  constitute  the  native  vegetation.  The  crops  generally 
grown  are  com  and  cotton;  but  it  is  an  excellent  truck  soil,  and  profitable  crops  of 
peanuts,  cowpeas,  and  potatoes  could  be  secured. 

Haneeville  fine  sandy  loam.— The  soil  of  this  tvpe  is  a  grayiah  or  redduh  fine  sandy 
loam  6  or  8  inches  in  dq>th,  xmderlain  by  a  reddish  to  tEfri^trred  or  brick-red  heavy 
fine  sandy  loam  or  sandy  clay.  The  type  is  developed  in  connection  with  the 
Dekalb  soils  on  the  Appalachian  plateaus  and  ridges  and  is  derived  from  the  Coal 
Measures  sandstone.  The  high  coloring  of  the  subsoil  seems  to  be  due  to  the  pres- 
ence of  iron  salts  not  usually  manifest  in  the  original  coloring  of  the  parent  rock. 
The  topography  is  tmdulating  to  rolling  and  hilly.  The  type  is  adapted  to  general 
famiiag  and  to  fruit. 

Morriaon  fine  soTidy  loam. — ^The  soil  is  a  gray,  loose,  incoherent  fine  sandy  loam  to 
fine  sand  seldom  over  6  inches  deep.  The  subsoil  to  36  inches  is  a  Ught-yellow, 
loose,  incoherent,  loamy  fine  sand  to  light  fine  sandy  loam,  contaioing  considerable 
sand  of  all  grades.  Quartz  gravel  occurs  on  the  surface  and  throughout  the  soil  and 
subsoil.  Fragments  of  sandstone  and  conglomerate  also  appear  on  the  sur&ce.  The 
type  occupies  gently  sloping  to  steep  hiUsides  and  has  excellent  drainage.    It  ia 
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derived  irom  Oriskany  sandstone.  The  original  ^wth  is  oak  and  chestnut.  The 
soil  IB  Qot  suited  to  genenl  farming  on  account  of  its  inability  to  hold  fertilizeiv  and 
lime;  but  it  is  need  for  wheat,  com,  oats,  and  «urdenmg  with  moderate  success. 

Palaime  fine  tan^  loam. — ^The  soil  to  a  depw  of  8  inches  is  a  darl:*brown  to  black 
Une  sandy  loam.  From  8  to  36  inches  it  is  a  dark-brown  to  black  heavy  fine  sandr 
kMon.  Bedrock  is  usually  encountered  at  a  depth  of  26  to  48  inches.  The  ^^pe  w 
rolling  to  hilly  with  good  natural  drainage,  and  is  suited  to  the  production  ox  com^ 
clover,  uid  grass.  Aifalla  U  successfully  grown.  The  soil  also  produces  good  yields 
of  notatoes  and  root  crops. 

Fort/en  fine  tandf  loam.— The  soil  is  a  gray  or  yellowish  fine  sandy  loam  irom  6  to 
12  inchee  in  depth.  The  subsoil  varies  from  a  yellowish-brown,  heavy  fine  saadj 
loam  to  a  lig^t,  fine-textured  sandy  clay,  and  at  depths  of  from  30  to  60  inches  it 
mdes  into  tneparent  rock.  Eroded  areas  are  frequent  where  the  rock  ties  close  te 
Oie  surface.  There  axe  many  small,  sheltered  coves  where  the  soil  is  deeper  and 
dsEiker.  The  surface  is  ronkh  and  mountainous  and  drainage  is  excessive.  Tbe 
material  is  derived  principally  from  the  weathering  of  gnmite  and  gneiss.  The  type 
18  forested  with  scruoby  oak,  pine,  and  chestnut  on  the  ridges,  while  in  the  sheltmd 
coves  and  on  smoother  slopes  mountain  laurol  and  rhododendron  often  form  a  dense 
undetgrowth.  Practically  none  of  this  soil  is  in  cultivation,  and  it  should  reoMdn 
xnforost. 

Upthur  fine  iondy  loam. — ^The  soil  consists  of  a  yellowidi-brown  fine  sandy  loam 
from  8  to  15  inches  deep.  The  texture  ranges  from  heavy  to  li^t  fine  sandy  loam, 
bnt  occasional  smaU  areas  of  loamy  fine  sand  are  found.  The  subsoil  is  usually  a 
medium  clay  loam  or  a  stiff  fine  sandy  clay  of  an  Indian-red  or  mottled  reddish-brown 
and  grayifih  color,  but  sometimes  suoi  material  is  separated  from  the  surface  soil  by 
a  layer  of  heavy  fine  sandy  loam  which  grades  into  the  typical  subsoil  at  depths 
isngm^  from  20  to  30  inches.  Over  small  areas  a  crust  or  haidpan  cemented  with 
iron  suts  has  been  formed  in  the  lower  part  of  the  surface  soil.  In  general  the  type 
occupies  moderately  rolling  land,  but  it  sometimes  occurs  in  scattered  areas  on  both 
steep  slopes  a^d  puiteaus.  The  soil  is  derived  from  fine-grained,  brown,  yellow,  or 
gray  simastone  associated  usually  with  red  sandstone  and  shale.  The  surmce  drain- 
age is  eenerally  well  established.  The  type,  except  in  areas  having  a  liardpaa,is 
adapted  to  apples,  peaches,  and  small  fruits.  Fair  yields  of  general  farm  crops  are 
obtained. 

We$imordand  fine  $andy  loam.— The  soil  is  a  brown  to  yellowish-brown  fine  sandy 
loam  averaging  about  8  inches  in  depth.  The  subsoil  is  a  lighter  colored,  heavy  fine 
sandy  loam  to  fine  sandy  silt  loam  or  silty  clay  loam.  The  type  mainly  occupies 
hig}i  plateau  areas  where  the  drainage  is  good  to  excessive.  The  soil  is  derived  from 
fine-grained  micaceous  sandstone  and  is  influenced  to  a  variable  degree  by  material 
from  the  associated  limestones.  It  is  a  good  general  farm  soil,  producing  from  25  to 
50  bushels  of  com  per  acre,  20  to  40  bumiels  of  oats,  and  10  to  15  bushels  of  wheat. 
Qtass  gives  only  moderate  yields.    Vegetablies  do  well. 

Area  and  dittrtbution  of  the  soils  of  the  fine  sandy  loams. 


Soil  I 


State  or  area.i 


ACTBB* 


Dekalb  flna  sandy  loam 

Htooerllle  fine  nndy  loam.... 

Poctan  fine  sandy  loam 

VpAxu  fine  sandy  loam 

PayetteTflle  fine  sandy  loam . . 

XoiTfKm  fine  aandy  loam 

Allaa  fine  sandy  loam 

Palatine  fine  sandy  loam 

WestmofBland  fine  sandy  loam 


Alabama 3,4, 11. 15, 20,21,26, 28, 37;  Georgia  18;  Eentacky2,4; 
KissQfari  22;  PennsylYanJa  2, 6, 6;  VlrgliilaO. 

Alabama  8,28,87 

South  Carolina  13 

Arkansas  2 

Arkansas  1 

Pennsylvania  8 

QeorfdalS 

New  York  11 

PennsylTanIa  18 


909,004 

32,128 

24,128 

17,472 

17,218 

1,800 

1.408 

1,280 

900 


Total 1,006,098 


>  For  key  to  numbers  In  this  oolumn  see  p.  788. 
LOAM  OBOUP. 


The  loams  are  the  most  extezualve  group  of  soils  mapped  in  the  Appalachian  Moun- 
tain and  Plateau  inrovince,  but  in  all  probabilibr  it  win  be  found  by  a  complete  survey 
ol  the  region  that  the  silt  loams  occupy  a  nearly  equal  extent.  The  members  of  this 
group  are  derived  from  the  shales,  fine-textured  sandstones,  and  medium  to  fine- 
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textured  granites,  gneisKs,  ahiBts,  and  other  crystalline  rocks.  While  in  most  cases 
the  texture  of  these  soils  is  directly  due  to  the  character  of  the  underlying  rock,  there 
are  considerable  areas,  particularly  in  the  Blue  Ridge  portion  of  the  Appalachian 
Mountains,  where  the  surface  texture  is  more  or  less  due  to  erosional  processes,  espe- 
cially to  the  washing  awi^  of  the  original  sandy  surface  soil  material  with  resultant 
exposure  at  the  surfice  of  heavier  material,  and  to  the  coUuvial  mixing  of  the  finer 
and  coarser  materials  aloujg  slopes. 

The  loams  of  this  province  are  generally  well  suited  to  the  production  of  apples, 
peaches,  and  g^pes,  some  types  being  particularly  adapted  to  certain  varieties  of 
these  fruits.  Where  the  surface  configuration  is  ^vorable  the  loams  also  give  good 
yields  with  the  general  &mn  crops,  including  com,  oats,  wheat,  rye^  barley^  buck- 
wheat, and  grass.  The  heavy  texture  of  this  group  with  the  cool  chmate  virtually 
preclude  the  production  of  most  vegetables  on  anything  like  a  commercial  basis. 
Gabba^,  tomatoes,  turnips,  and  Irish  potatoes  can  be  successfully  grown  for  the  fall 
trade  m  huge  areas,  but  the  early  maturinff  truck  crops  generally  fail  to  produce 
profitable  returns  in  early  markets.  Much  of  the  land  occupied  by  these  soils  which 
IS  topographically  unsullied  to  cultivation  can  be  profitably  used  for  grazing. 

Heavier  stock  and  implements  are  required  to  cultivate  this  grade  of  land  than  are 
necessary  on  the  lighter  textured  soils.  Also,  inasmuch  as  the  loams  are  more  sus- 
ceptible to  erosion  than  the  sandy  loams,  greater  care  is  required  to  prevent  ruinous 
sou  washing.  The  steeper  slopes  should  not  be  plowed  at  all,  but  seeded  and  culti- 
vated with  hand  implements  and  utilized  either  for  pasturage  or  for  fruit  trees. 

The  Porters  loam  is  by  &r  the  most  extensive  type  so  far  mapped.  It  is  confined 
to  the  Blue  Ridge  and  tne  central  portion  of  the  southern  Blue  Ridge  belt  It  is  an 
excellent  apple  soil,  and  where  the  topography  is  &vorable  gives  good  results  with 
com,  small  grains,  and  grass.  Cabbage  also  can  be  successfully  produced.  The 
Dekalb  loam  has  a  fiurly  extensive  area  in  the  valley  mountains  and  ridffes  and  the 
plateaus.  It  is  much  less  productive  than  the  Porters  loam,  but  gives  nor  returns 
with  com  and  small  gnon.  The  odier  types  mapped  occupy  rather  small  areas, 
some  of  them  being  load  in  distribution. 

Chandler  loam. — ^The  soil  consists  of  8  to  12  inches  of  a  grayish  loam  underlain  by 
a  yellow  to  reddish-yellow  loam,  becoming  heavier  and  redder  with  depth.  Sand- 
stoiie  and  quartz  fragments  occur  on  the  surface  and  through  the  soil.  The  sur&ce 
is  hilly  to  rolling  and  drainage  is  good.    It  is  derived  from  micaceous  rocks. 

Coruuauga  loa/n.— This  is  a  light-brown  silty  loam  underlain  at  12  to  15  inches  by 
yeUow  silty  clay  loam  to  silty  cfiiy.  The  type  occupies  flat  and  gently  rolling  valley 
lands,  and  is  derived  chiefly  horn  interbedded  shales  and  fine-grained  sandstone, 
with  occasional  layers  of  limestone.  It  gives  iaii  yields  of  cotton,  com,  oats,  wheat, 
and  forage  crops.    Grass  does  well. 

Dekalb  loam. — ^The  soil  is  a  fine-textured  loam  of  light-brown  or  yellowish  color  from 
10  to  15  inches  deep.  The  texture  becomes  heavier  as  the  depth  increases,  and  the 
material  grades  finally  into  a  light-yellow  silty  clay  or  clay  subsoil,  often  mottled  with 
gray  or  drab,  which  extends  to  a  depth  of  3  feet  or  more.  The  subsoil  often  rests  upon 
a  mass  of  partially  disintegrated  sandstone,  beneath  which  bedrock  is  found.  Sand- 
stone fnuments  are  usually  scattered  over  the  surface  and  some  iron  concretions  also 
occur.  The  type  occupies  slopes  and  ridges.  The  topopraphy  varies  from  deeply 
dissected  to  broad  and  gently  nnling.  The  soil  is  well  drained,  and  in  some  situations 
is  subject  to  erosion.  This  is  a  residual  soil  derived  from  very  fine  grained  sandstone 
and  shales.  It  is  an  excellent  type  for  general  farm  crops,  potatoes  and  other  vege- 
tables, melons,  small  fruits,  and  tooacco.  Com  yields  from  35  to  60  bushels,  hay  from 
1  to  li  tons,  oats  from  35  to  50  bushels,  and  wheat  about  15  bushels  per  acre. 

Fayetteville  loctm. — ^The  surface  soil  is  mainly  silt,  with  some  fine  sand.  Its  color  is 
yellow  to  reddish  yellow.  The  subsoil  consists  laisely  of  yellow  and  mottled  yellow 
and  red  silty  clay,  which  usually  is  underlain  by  decomposed  shale.  The  surface  is 
gently  rolling  and  only  in  depressed  areas  is  drainage  deficient.  The  soil  shows  a 
tendency  toward  baking  and  consequently  water  movement  is  slow.  It  is  a  residual 
soil  from  shales  of  the  Goal  Measures.  Japan  clover  flourishes  nearly  everywhere. 
Most  of  the  type  is  imder  cultivation  to  com  and  cotton,  although  potatoes,  cabbage, 
and  strawberries  could  be  grown  successfully.  AI&1I&  and  cowpeas  can  also  be  grown 
if  lime  is  applied. 

HancevilU  loam.— To  a  depth  of  about  6  inches  the  soil  is  a  dark  reddish  brown  loam, 
while  the  subsoil  is  usually  a  orick-red  silty  clay .  The  type  is  derived  from  sandstones 
and  shales  of  Cs^boniferous  age.  which,  while  not  noticeably  red,  form  soils  of  much 
deeper  coloring  tiian  the  yellowish  Dekalb  soils  with  which  they  are  closdy  associated. 
The  type,  however,  does  not  possess  the  dull  Indian  red  coloring  of  the  Upshur  series. 
The  Hanceville  loam  ordinarily  occura  as  small  areas  often  of  only  a  few  acres.  It  is 
more  productive  than  the  Dekalb  loam.  Good  yields  of  the  ordinary  &rm  crops  and  of 
fruit  are  secured  with  proper  management. 
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Morrigon  loam. — ^The  soil  to  a  depth  of  8  or  10  inches  consists  of  a  heavy  loam.  The 
subsoil  is  a  reddish-yellow  clay  loam  to  clay.  Sandstone  fragments  occur  in  the  type. 
This  soil  occupies  roUine  land  in  the  *  'Barrens. ' '  It  gives  good  yields  of  general  mtm 
CTODS.    Berries  and  truck  crops  would  probably  do  well. 

Paris  loam, — ^This  type  consists  of  about  10  inches  of  a  dark-brown  to  dark-gray  loam, 
underlain  by  a  brownish  to  reddish-brown  clay  which  grades  at  about  20  inches  into  a 
heavy  reddish  to  reddish-brown  clay.  Numerous  high  bowlders  orledges  of  rock  out- 
croi>  irr^^larly.  The  soil  is  encountered  on  the  crests  and  upper  slopes  of  mountains. 
Drainage  is  good,  and  crop  yields,  particularly  com,  are  highhr  remunerative. 

Porten  loam. — ^The  soil  consists  of  a  dark-red  or  gray  loam  from  6  to  15  inches  deep. 
The  subsoil  is  a  heavy  red  clay.  Both  soil  and  subsoil  contain  fragments  of  quartz  and 
other  rocks.  The  type  occupies  mountain  or  high  rolling  lands.  It  is  derived  from 
metamorphic  and  Ictbous  rocks,  such  as  granite  and  gneiss. 

Talladega  foam.--The  soil  is  a  yellowish-gray  to  yellowish-brown  loam  8  to  12  inches 
deep,  containing  a  small  percentage  of  sand  and  some  small  fragments  of  rock.  The 
subsoil  is  a  yellowish-red  to  red  clay  loam  grading  into  a  heavy  red  clay  containing 
small  angular  gravel  and  some  sand.  The  matenal  has  a  slick,  greasy  feel.  The 
topography  ranges  from  hilly  to  gently  rolling,  and  drainage  is  good  at  all  times. 
The  soil  is  derived  chiefly  from  mica  and  talcose  schists,  and  contains  quartz  and 
schist  fragments.  It  is  cultivated  principally  to  com  and  wheat.  Oats  and  grasses  are 
grown  for  forage  crops.  . 

Up$kur  loam. — ^The  soil  consists  of  about  8  inches  of  loam,  varying  from  brown  to 
dark  Indian  red  in  color.  The  subsoil  is  a  clay  loam  to  heavy  clay,  usually  of  a  reddish- 
brown  to  a  deep  Indian-red  color.  The  surface  varies  from  flat  to  gently  rolling  or 
occasionally  hilly.  The  type  is  derived  from  fine-grained,  red  shaly  sandstone  and 
shales.  It  is  naturally  well  drained.  The  soil  is  productive  and  is  adapted  to  cotton, 
com,  and  forage  croi>B.  Vegetables,  orchard  fruits,  and  small  fmits  do  well  on  the 
lighter  and  hi^er  lying  areas  of  the  type. 

Area  and  diatribution  of  the  soiU  of  the  loams. 


SoQ 


State  or  area.> 


Acres. 


Porters  loam. 
Dekalb  loam. 


FayettariUe  loam. 
TaDadenloam.... 

Upsharioam 

Iforriaon  loam 

Haaoevllleloam... 


Paris  loam 

ChaiuUer  loam. 


NorthCarolijia2,13,27;  South  Carolina  13 

Alabama  6, 11;  Kentuoky  2;  Pennsylyanla  2,  3, 6,  6,  8;  West 
Virginia  4, 9, 10. 

Arkansas  1 

South  Carolina  13;  Virginia  9 

Alabama  21;  Arkansas  2;  Pennsylvania  5, 8 

Pennsylvania  5 

Alabama  11, 15 

Georgia  18 

Vlrginia9 

...rdo 


436,160 
281,344 

44,352 

42,752 

20,288 

5,760 

3,776 

2,944 

1,536 

384 


Total. 


839,206 


y  For  key  to  numbers  in  this  column  see  p.  783. 


8T0NT  LOAM  PHASE. 

The  Stony  loams  occupy  an  extensive  total  area  in  the  Api)a]achian  j^rovince, 
considerably  over  1,000,000  acres  of  the  Dekalb  member  of  the  group  having  been 
map|>ed. 

This  group  of  soils,  in  so  far  as  the  material  is  concerned,  is  practically  identical 
with  the  coiresponding  loam  types,  but  they  differ  widely  in  agricultural  value. 
This  is  due  to  the  presence  in  the  stony  loams  of  sufficient  quantities  of  rock 
fragments  to  interfere  with  cultivation  and  to  their  rougher  topography.  The  stony 
loams  ^prevailingly  occupy  either  sharp  ridges  and  slopes  where  erosion  nas  kept  close 
pace  with  rock  weathering  or  sloping  areas  over  whicn  fragments  of  stone  have  tidlen 
from  above. 

The  greater  part  of  these  soils  is  suited  only  to  the  production  of  apples,  peaches, 
grapes,  and  to  pasturage  and  forestry.  Some  of  the  smoother  areas  wnere  the  stones 
are  less  abundant  can  be  cleared  and  successfully  used  in  the  production  of  com, 
mall  grain,  and  occasionally  such  vegetables  as  Irish  potatoes,  cabbage,  and  tomatoes. 

The  Dekalb  stony  loam  is  widely  developed  throughout  the  plateau  region,  the 
Appalachian  ridges,  and  scatteringly  in  the  western  portion  of  the  Blue  Ridge  belt. 
Tne  Fayetteville  stony  loam  is  an  important  type  in  the  Ozark  r^on,  while  the 
Upshur  member  of  the  group  has  been  encountered  over  considerable  areas  both  in 
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the  plateaus  a,pd  in  the  mountainB  and  ridges  between  the  plateaus  and  the  Blue 
Ridge  belt.  The  Porters  stonv  loam  has  a  moderate  development  thioug^kioat  the 
narrow  portion  of  the  Blue  Riajge  Mountains  and  in  the  central  portion  of  the  bioad 
southern  extension  of  this  division.  The  other  types  have  not  been  found  in  laige 
bodies,  and  are  mainly  local  in  their  distribution. 

Chandler  $torw  loam.^The  soil  is  a  light-brown,  ffrayish,  or  yellowish  stony  flUty 
loam  to  heavy  nue  sandy  loam,  3  to  6  inches  in  depth.  The  subsoil  is  a  yellofw  com- 
pact silt  loam  or  clay  loam,  becoming  heavier  with  depth  to  about  24  inches  where  a 
mass  of  broken  rock  is  encountered.  Lai{^  quantities  of  rock  irannentB  of  all  sizes 
occur  on  the  surface  and  through  the  soil.  The  surface  is  rolling  to  hilly  and  drainage  is 
usually  good.  The  soil  is  derived  from  micaceous  talcose  and  greenish  schists.  It 
is  generally  covered  with  oaks  and  is  of  low  productivity  when  cleared. 

Dekalh  stony  loam.—The  type  includes  a  gray  to  yellowish  sandy  loam,  6  to  10  inches 
deep,  grading  into  a  subsoil  ot  slightly  heavier  texture  and  yellower  color.  In  some 
places  the  subsoil  approaches  silty  clay.  Both  soil  and  subsoil  contain  laree  quantities 
of  sandstone,  conglomerate,  and  shale  fragments.  Broken  masses  of  rocx  frequently 
occur  directly  beneath  the  soil.  The  top<i;raphy  is  rough  and  broken.  Owins  to  the 
character  of  uie  surface  and  its  stony  nature,  the  soil  is  not  very  productive,  although 
where  the  clay  subsoU  prevails  and  at  least  a  part  of  the  stones  are  removed  fair  crops 
are  produced.  With  proper  location  and  elevation  the  sandy  and  sandy  loam  phases 
are  well  adapted  to  peacnes.  Where  wheat  is  grown  the  soil  produces  a  small  yield 
of  bright,  heavy  (;ram.  The  native  growth  consists  mainly  of  chestnut  and  white 
oak,  with  some  hickory,  black  gum,  and  red  oak. 

Fc^ettevilU  stony  loam.^-The  soil  is  composed  of  various  grades  of  rock  material 
ranging  from  clay  to  good-sized  gravel  and  stones.  The  gravel  consists  largely  of  shale 
and  sandstone  fragments,  and  extends  to  great  depths.  Though  the  texture  and  struc- 
ture is  variable  over  wide  areas,  the  soil  is  usually  of  a  gray  to  reddish-«ray  color  and  is 
uniformly  about  14  inches  deep.  The  subsoil  varies  from  fine  sandy  and  gravelly 
material  to  clay  and  silt.  This  is  underlain  at  depths  of  from  about  2  to  30  feet  by 
bedrock.  The  type  occurs  on  rolling  to  hilly  uplands,  and  the  drainage  is  well  estab- 
lished. It  is  a  residual  soil  derived  from  the  shales  and  more  ferruginous  members  of 
the  Millstone  grit  strata  of  the  Goal  Measures.  The  natural  vegetation  is  post  oak, 
black  oak,  and  blackjack  oak,  with  some  hickorv  and  various  shrubs.  This  is  a 
promising  soil  for  apples,  p^ches,  and  grapes.  The  present  crops  are  com,  cotton, 
some  apples,  and  mpes,  which  under  existing  methods  five  but  fair  3delds. 

Hanceville  stony  loam. — ^The  soil  is  a  light-brown  to  redaish-brown  heavy  fine  sandy 
loam  to  light  loam  8  to  10  inches  deep .  The  subsqil  is  a  red  clay  loam  or  fine  sandy  loam 
of  friable  structure.  Fragments  of  red  ferruginous  sandstone  are  so  abimdant  as  to 
interfere  materially  with  cultivation.  The  type  is  confined  mainly  to  slopes.  It  is 
derived  from  ferruginous  sandstone.    The  soil  is  best  suited  to  forestry  and  apples. 

LickdaU  stony  loam. — ^This  type  consists  of  6  inches  of  gray  to  light  yellowish  ashy 
silty  loam  to  fine  sandy  loam  underlain  by  yellow  silt  loam,  loam,  or  silty  clay  loam. 
Throughout  the  soil  profile  there  sure  large  quantities  of  sandstone  fragments  of  all  sizes. 
The  type  is  derived  from  shale  and  sandstone  and  from  d6bris  and  talus  which  has 
accumulated  on  moimtain  slopes.  It  is  of  small  agricultural  value.  The  drainage  is 
often  poor. 

MorUevallo  stony  loam, — ^To  a  depth  of  about  6  inches  the  interstitial  soil  consists  of 
a  light-brown,  gritty  silt  loam  or  heavy  sandy  loam.  The  subsoil  is  a  yellow  or  red- 
dish yellow,  greasy  silty  clay  loam,  changing  to  stiff,  red  silty  clay  whicn  is  underlain 
at  about  24  inches  by  a  mass  of  broken  rocks.  The  surface  is  covered  with  rock  frag- 
ments varying  from  small  shale  chips  to  blocks  of  shaly  sandstone,  or  sandstone. 
Rock  outcrops  frequently  occur.  The  type  occupies  rounded  hills  and  narrow- 
topped  ridges  with  steep  slopes  giving  a  rouffh  surface  from  which  drainage  is  excessive. 
The  soil  is  residual  from  the  degradation  of  sandy  shales,  shaly  sandstone,  sandstone, 
and  probably  some  limestone,  all  of  which  are  more  or  less  ferruginous.  It  is  hugely 
timbered,  and  its  agricultural  value  is  very  low. 

Morrison  stony  loam. — ^The  type  is  a  reddish-yellow  heavy  sandy  loam  to  loam 
resting  upon  a  reddish-yellow  heavy  clay  loam  to  sandy  clay.  Both  soil  and  subsoil 
contam  large  amounts  of  iron-cemented  sandstone  fragments  of  varying  size.  On 
some  of  the  higher  ridges  there  are  so  many  stones  that  the  type  approaches  rough 
stony  land  in  character.  The  topography  is  sharps  rolling  to  hilly,  with  steep  slopes. 
The  soil  is  derived  from  the  sandstones  of  the  "Barrens"  r^ion.  It  is  principally 
forested  with  chestnut,  pine,  and  oak. 

Porters^  stony  loam. — ^Tne  soil  is  a  grayish-yellow  sandy  loom  about  10  inches  deep, 
mixed  with  fragments  of  sandstone  and  other  rocks.  The  subsoil  grades  from  a  reddish- 
brown  clay  loam  to  a  stiff  red  clay  in  lower  depths,  and  contains  some  coarse  sand  and 
a  large  quantity  of  rock  fragments.  The  type  occupies  rolling  valley  lands  and  gentle 
slopes  01  moimtains.    The  material  is  mainly  residual  from  crystalline  rocks,  but 
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aome  ama  have  been  infltienced  by  colluvial  accumuIationB.    The  Boil  produces  good 
crm  d  wheat,  com,  gnaBL  tobacco,  rye,  and  apples. 

Tdiladega  sUrnif  loam, — ^The  type  consists  of  an  ashy-sray,  silty  fine  sandy  loam  8  to 
15  inches  deep,  immediately  underlain  by  a  dark-red  loam  to  clay  86  inches  or  more 
in  depth.  On  the  surface  and  through  the  boO  and  subsoil  large  quantities  of  quarts 
fngments  of  varying  size  occur.  There  are  enough  shale  fragments  in  the  subsoil  to 
nve  a  d^htly  greasy  feel.  The  type  occupiee  nigh  hills  with  gentle  slopes,  and 
drainage  is  good  out  not  excessive,  it  is  a  residual  soil  derived  typically  from  mica- 
ceous schists.    Cotton  and  com  give  fair  retums  on  the  smoother  areas. 

Upkur  stony  loam, — ^The  soil  consists  of  a  yellowish-brown  fine  sandy  loam  from  8 
to  20  inches  deep,  underlain  by  a  dull-red,  reddish-brown,  or  Indian-red  fine  sandy 
day  to  clay  loam.  From  15  to  60  per  cent  of  the  soil  mass  consists  of  fine-grained 
nndstone  or  other  rock  fragments.  These  are  found  on  the  surface  and  mingled  with 
the  sui&ce  soil.  In  places  the  subsoil  is  entirely  free  from  rock  fracments,  while  in 
oihetB  lane  quantities  are  present.  The  t^rpe  is  moderately  to  steeply  rolling,  a  \si^ 
part  of  it  oeing  found  on  lower  slopes  leadmg  to  higher  lying  rough  stony  land.  It  is 
derived  from  the  weathering  of  both  sandstones  and  shales.  Suinice  dramage  is  tapid 
and  is  often  attended  by  injurious  washing  of  the  slopes.  Barring  the  obstniction  of 
stonee,  a  large  part  of  the  type  can  be  cultivated  and  is  fairly  adapted  to  general  farm 
cropB  and  tree  fruits.    The  more  stony  areas  are  best  used  for  pasturage . 

WetittnortUmd  tUmg  loom.— The  sou  is  a  light-brown  siltv  loam  to  silt  loam  about  10 
incliefl  deep.  The  subsoil  is  lighter  in  color  than  the  soil  and  contains  a  higher  per- 
centage of  clay.  It  gmdes  into  a  silty  clay  loam  which  rests  tipon  rock  at  about  2  to  3 
feet.  Small  sandstone  fragments  are  present  in  the  soil  in  sufiicient  amounts  to  inter- 
fere with  cultivation.  The  type  occupies  the  crests  of  hills,  narrow  rid{;e8,  and  steep 
slopes  where  erosion  is  often  destractive .  The  drainage  is  eood  to  excessive .  Peaches 
give  e8i>ecially  good  results,  and  where  the  surface  configuration  admits  of  jptoper 
cuItivEtion  com  yields  from  50  to  80  bushels  per  acre,  wheat  12  to  25  bushels,  oats 
20  to  40  bushels,  and  hay  1  to  2  tons.  In  dry  season  the  yields  are  considerably 
reduced. 

Area  and  distribution  of  the  toils  of  the  atony  loams. 


Soil 


State  or  araa.^ 


Acres. 


DekBib  stony  loam. . 


Upshnrstooy  loam 

FmyeCtovUle  stony  loam. 

Portefs  atony  loam 

Talladc0i  stony  loam  — 
Uckdale  stony  loam . 


MafnteraUo  stony  loa 
Morriacm  stony  loam 
HanceviUe  stony  loam. 


Alabama  6. 10,  11,  16.  20, 37;  Oeorsia  18;  Maryland  7:  North 
Carolina  12;  Pennsylvania  1,2, 3, 5, 6, 8. 0,10, 11, 12;  Tennes- 
see 4,  5, 10, 11;  Virginia  L  7,  9;  West  Vlrgtala  3,  6, 9. 

Alabama  21;  Arkansas  2;  Pennsylvania  2, 5, 8 : 

Arkansas  1 

Georgia  4;  North  Carolina  1, 14, 20;  Pennsylvania  1 

Alabama  35 : 

.do 


Clwndler  stony  loam . 
Westmofeland  stony  loam. 


do 

Pennsylvania  5.. 

Georgu  18 

Alabama  35 

Pennsylvania  18. 


1,206,132 


150,744 
118,400 
81,734 
15,552 
4,416 
4,083 
2,048 
1,728 
1,664 


Total 1, 

I 


I  For  key  to  numbers  in  this  colmnn  see  p.  733. 


GBAVELLT  LOAM  PHASE. 


The  ipravelly  loams  are  unimportant  in  this  province.  Thev  have  been  found  only 
in  small  patches,  and  these  have  a  rather  low  agricultural  value,  both  on  account  of 
their  unutvorable  topography  and  their  intractable  character. 

Dekalb  gravelly  loam. — This  type  consists  of  a  brown  loam  or  heavv  gravelly  sandy 
loam  underlain  at  a  depth  of  8  to  12  inches  by  light-yellow  gravelly  loam.  The  type 
occupies  ridges  and  hills  and  sometimes  the  intervening  depressions.  It  is  derived 
from  sandstone,  conglomerate,  and  shale.  The  drainage  is  well  established,  and  crops 
are  liable  to  suffer  in  dry  seasons  from  lack  of  moisture.  The  type  gives  low  yields  of 
the  general  farm  crops. 

Talladeqa  gravelly  loam. — ^This  soil  is  a  yellowish-gray  loam  containing  a  high  per- 
centage of  small  and  large  quartz  fragments.  The  subsoil  to  a  depth  of  36  inches  is  a 
yellowish-red  to  red  clay  loam  to  clay  having  a  greasy  feel.  The  type  occupies  crests 
or  slopes  of  hills,  and  is  derived  from  schistose  rocks.  Except  for  forest  purposes,  the 
type  29  not  highly  valued. 
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Area  arid  distnlmtion  o/thedoils  of  the  graioeUy  loams. 


Boil  name. 

State  or  ana.^ 

Acraa. 

Pflknlb  nviTftllT  loun 

Pwi  pgy  Ivanla  13 

4,800 

Talladega  graveUy  loam 

Virginia  9 

2,752 

Total 

7,552 

>  For  key  to  numbers  in  this  oolumn  see  p.  733. 
SHALB  LOAM  PHA8B. 

The  shale  loams  occupy  a  large  total  area  throughout  both  the  Appalachian  ridges 
and  the  Appalachian  plateaus.  These  soils  have  very  nearly  the  same  agricultiiral 
value  as  the  corresponding  loam  types.  They  differ  nom  the  loams  mainly  in  that 
shale  fragments  are  present  in  such  quantities  as  to  interfere  with  cultivation,  and  in 
the  somewhat  more  droughty  character  of  the  soil  resulting  from  its  looser  structure 
and  the  readily  permeable  nature  of  the  underlying  rocks. 

The  Dekalb  shale  loam,  which  is  by  far  the  most  important  type,  has  practically 
the  same  crop  adaptation  as  that  posseissed  by  the  Dekalb  loam,  but  its  crop  value  is 
somewhat  lower.  The  Berks  shale  loam^  which  occupies  a  large  area  in  a  belt  extend- 
ing from  New  Jersey  across  Fennsylvama  into  Maryland,  is  a  much  more  productive 
sou  than  the  Dekalo,  being  well  suited  to  the  production  of  com,  wheat,  oats,  rye, 
clover,  grass,  and  buckwheat.  The  other  shale  loam  types  comprise  a  relatively 
small  area. 

Alli9  shale  2oam.— This  type,  to  a  depth  of  from  7  to  10  inches,  consists  of  a  heavy 
loam  or  clay  loam,  dark  drao  or  brown  in  color,  resting  upon  a  subsoil  of  heavy  loam 
or  clay  loam  similar  to  the  surface  soil,  except  that  it  is  a  little  lighter  in  color.  Both 
soil  and  subsoil  contain  small,  thin  shale  fragments,  which  are  brittle  and  easily 
broken.  On  some  of  the  steeper  slopes  there  is  no  subsoil,  the  soil  resting  directly  on 
rock.  In  this  phase  the  shale  fragments  are  larger,  and  occur  in  amounts  greatly  in 
excess  of  those  on  the  gentler  slopes.  The  type  occupies  steep  slopes  and  is  derived 
from  the  weathering  of  shale  rock.  It  is  well  adapted  to  grains  and  grasses,  and 
excellent  yields  are  obtained .  Owing  to  its  rough  topography,  however,  it  is  probably 
best  used  for  pasturage. 

Berks  shale  loam.— -The  soil  is  a  heavy  loam  or  silt  loam  from  6  to  10  inches  deep, 
ranging  in  color  from  brown  to  yellowish  brown  with  occasional  spots  of  red.  It  con- 
tains from  40  to  70  per  cent  of  shale  fragments.  The  subsoil  is  usually  a  heavy  silty 
loam,  or  silty  clay  loam,  generally  lighter  in  color  than  the  surface  soil,  and  containing 
a  large  quantity  of  shale  fragments.  The  type  is  underlain  by  unbroken  shale  at 
depths  ranging  from  18  inches  to  5  feet.  The  topography  ranges  from  ** billowy"  to 
moderately  rolling,  with  well-rounded  top«  of  hills  and  ridges  rising  from  50  to  100 
feet  higher  than  the  limestone  valleys.  Liability  to  erosion  necessitates  careful  pre- 
ventive measures.  This  soil  is  adapted  to  ^neral  fanning,  except  that  crops  are 
subject  to  injury  from  drought  where  the  soil  is  shallow.  Potatoes  do  especially  well, 
and  the  type  includes  many  areas  well  adapted  to  the  production  of  apples,  peaches, 
and  small  truits.  The  yields  are :  Com  20  to  60  bushels,  wheat  15  to  30  bushels,  oats  25 
to  50  bushels,  potatoes  125  to  250  bushels,  and  hay  li  tons  per  acre. 

Chemung  shale  loam. — This  soil  is  a  chocolate-colored  nne  loam,  averaging  iabout 
8  inches  deep  and  carrying  dark  chocolate-colored  shale  chips  or  fragments  of  varying 
thickness.  The  subsoil  is  usually  similar  in  color  and  texture  to  the  soil,  though 
sometimes  it  is  a  little  lighter  both  in  color  and  texture.  In  some  places  platy  frag- 
ments of  the  chocolate-colored  parent  rock,  from  about  6  to  24  inches  in  diameter, 
must  be  removed  before  cultivation  is  practicable.  The  surface  is  rough  or  rolling 
and  the  drainage  is  excellent.  The  type  is  derived  from  the  weathering  of  the  slates 
of  the  Chemung  formation.  Little  of  this  soil  is  under  cultivation,  but  it  could  be 
made  fairly  productive  for  the  general  farm  crops  and  possibly  for  fruit.  It  is  locally 
known  as  ^*  black  slate  land . " 

Canasauga  shale  loam. — ^The  soil  to  a  depth  of  6  to  9  inches  is  a  gray  to  brownish  silt 
loam  or  very  j6ne  sandy  loam,  containing  numerous  shaly  sandstone  and  soft  shale 
fragments.  The  subsoil  varies  from  a  yellowish  heavy  silt  loam  to  a  light-brown  silty 
clay.  The  shale  content  increases  with  depth  and  gradually  gives  way  to  solid  rock. 
In  numerous  small  areas  both  the  soil  and  subsoil  represent  little  more  than  a  mass  of 
soft  shale,  varying  horn  green  to  yellowish-brown  in  color.  The  type  occupies  undu- 
lating to  gently  rolling  valley  areas.    It  is  of  residual  origin,  being  derived  from  fine- 
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grained  sandy  shalee  interstratified  with  thin  layers  of  sandstone.  The  greater  part 
of  the  type  is  forested  with  pine,  chestnut,  and  oak.  Small  areas  are  cultivated  to 
com,  which  is  the  principal  crop.    The  soil  is  adapted  to  fruit  growing. 

Dekalb  shdU  loam. — ^The  soil  to  an  average  depth  of  about  8  inches  consists  of  a 
brown  to  yellowish  loam  or  clay  loam.  This  is  underlain  by  yellowish  clay  loam 
which  increases  in  clay  content  with  depth.  A  mass  of  broken  shale  fragments  is 
generally  encountered  at  less  than  24  inches.  On  the  surface  and  throughout  the  soil 
and  subsoil  are  scattered  varying  Quantities  of  weathered  shale  fragments,  the  content 
usually  increasing  with  depth.  The  surface  features  consist  of  smooth,  rounded  knobs 
and  ridges,  with  narrow  intervening  valleys.  The  type  is  of  residual  origin  and  is 
derived  from  arenaceous  and  argillaceous  snales.  The  soil  is  rather  droughty.  It  is 
best  adapted  to  grain  and  grass  crops. 

lAekdaU  shdUiocan. — ^The  soil  is  a  gray  to  lifht-brown  silt  loam  averaging  about 
6  inches  in  depth.  The  subsoil  is  a  yellow  silly  clay  mottled  with  gray  and  dull 
bluish  colors  in  the  lower  portion.  At  about  12  to  24  mches  the  parent  shale  rock  is 
encountered.  Fragments  of  the  gray,  olive,  bluish,  and  brown  snales  are  numerous 
over  the  surface  ana  throughout  the  soil  mass.  The  type  occupies  lower  slopes,  usually 
bordering  streams  or  terrace  soils.  It  is  kept  in  a  soggy  condition  by  seepage  a  good 
part  of  the  year,  but  is  liable  to  excessive  drainage  in  dry  periods.  Little  of  the  type 
10  lued  for  agriculture.  Chestnut,  oak,  hickory,  and  pine  constitute  the  principal 
growth.  Grasses,  such  as  redtop  and  meadow  fescue,  do  well.  The  soil  is  well  suited 
to  lespedeza. 

MonteoaXlo  shale  loam. — ^To  a  depth  of  about  6  inches  the  soil  is  a  purplish  or  brown- 
iflh,  floury  silty  loam  containing  some  fine  sand .  The  subsoil  is  a  purplish,  Indian-red, 
or  highly  variegated  silty  or  clay  loam,  often  resting  upon  the  parent  rock  at  about 
2  feet.  The  type  is  derived  from  the  variegated,  usually  fine-grained  to  slightly 
sandy  shales  of  tne  Montevallo  formation  of  Cambrian  age.  The  topography  is  rolling 
to  hilly  and  sometimes  mountainous  and  ridgy  with  steep  slopes.  On  the  more  level 
or  gently  sloping  areas  some  of  the  type  is  cultivated,  thougn  for  the  most  part  it  is 
better  adapted  to  forestry  and  grazing. 

Upshur  shale  loam, — ^The  soil  is  an  Indian-red  rather  loose  loam  about  6  to  8  inches 
deep.  The  subsoil  is  somewhat  heavier  in  textiu-e  and  of  a  deeper  Indian-red  color 
than  the  soil.  The  type  carries  large  quantities  of  red-shale  fragments  on  the  surface 
and  through  the  soil,  which  increase  in  amount  with  depth.  Bedrock  is  usually 
encountered  at  about  18  to  20  inches.  This  type  is  derived  from  alternating  red 
flhales  and  sandstones.  It  occupies  comparatively  broad  ridges  and  hills  with  steep 
fllopes.  The  drainage  is  well  establidied  to  excessive.  General  farm  crops,  fruits, 
ana  soy  beans  do  well.    Alfalfa  has  been  successfully  grown. 

Area  and  distribuHon  of  the  soils  of  the  shale  loams. 


Boil  name. 


State  or  area.i 


Acres. 


TVifc-fllh  shale  loam. 


lahaleloam 

Upshitr  abate  loam 

IfaatevaUo  shale  loam. 
Conflaan^a  shale  loam. . 
Lifdcdale  shate  loam. . . . 

AlUa  shate  loam 

Chemimg  dliate  loam. . . 


Total. 


Alabama  6, 11, 16,  21,  37;  Kentucky  2,  4;  Maryland  7;  Penn- 
sylvania 2, 5, 6, 8, 9, 10, 11, 12;  Tennessee  4, 6;  Virginia  1, 3, 7. 

PennsyhranuS 

Pennsylvania  2. 


Alabama  3, 6, 8;  Georgia  18. 

Georgia  18;  Tennessee  4 

Kentucky  4 

New  York  9, 17 

Pennsylvania  2, 8 


1,067,700 

172,800 
70,656 
26,944 
22,464 
20,416 
13,248 
6,376 


1,399,604 


1  For  key  to  numbers  in  this  column  see  p.  733. 


SLATE-LOAM  PHASE. 


The  soil  of  the  slate-loam  erade  has  been  confined  to  a  single  type  in  the  areas  so 
far  mapped,  the  Talladega  uate  loam.  This  type  is  extensively  developed  in  the 
Borathem  Appalachians.  The  topoeraphy  is  prevailingly  rough  or  steeply  sloping, 
and  its  agricultural  value 'is  rather  low.  The  small  grains  and  grass  give  fairly  good 
returns  in  the  smoother  areas. 

TaUadega  state  loam,— The  soil  consists  of  about  4  inches  of  slaty,  dark-grav  or  light- 
brown  silt  loam.  The  subsoil  is  a  shaly,  dark-red  clay  loam  or  clay  to  a  depth  of  about 
20  inches,  where  a  fragmentary  rock  mass  is  generally  reached.  Both  soil  and  subsoil 
harre  a  decidedly  soapy  or  greasy  feel  imparted  by  mica  and  small,  partially  decom- 
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posed  schist  fragments.  Lsi^e  and  snudl  fragments  of  micaceous  schist  and  qmrtx 
are  scattered  orer  the  surface  and  throughout  Uie  soil  mass.  The  topography  is  rough 
and  mountainous  and  the  draini^  is  rapid.  The  type  is  subject  to  destructiw 
erosion.  The  soil  is  residual,  and  is  derived  from  micaceous  and  taicoid  schists  carry- 
ing veins  of  quartz  and  quartzite.  It  is  best  adapted  to  forestry,  though  cereals  aoid 
-^ 1  do  fairty  well  on  the  smoother  areas.    Com  and  cotton  give  smaU  yields. 

Area  and  diitrilmtion  of  the  eoU  of  the  daU  loam. 


BoflDame. 

State  or  area.1 

Aoes. 

Tftllftd^gii  fthtff  loam 

AlabMnfi6,?f 

116.684 

1  For  key  to  nomben  in  this  colamn  see  p.  7^. 
BLACK  LOAM  PHABB. 

A  single  t3rpe  of  the  black  loam  has  been  mapped  in  the  Blue  Ridge  belt  of  the 
southern  Appalachian  Mountains,  the  Porters  black  loam.  The  soil  owes  its  char- 
acteristic dark  surface  color  to  the  accumulation  of  considerable  vegetable  matter. 
The  type  is  developed  in  coves  and  along  smoother  slopes  which  favor  the  retention 
of  ve^table  matter.  Aside  from  its  mellow  structure  and  high  organic  content,  it  is 
essentiallv  similar  to  the  loam  type  of  the  Portera  series,  with  which  it  is  closely 
associated  in  occurrence.  This  soil  is  especially  well  suited  to  certain  varieties  of 
apples. 

Porters  black  loam.-— The  soil  is  a  rich,  dark  loam  about  15  inches  deep,  mixed  with 
rounded  and  angular  fragments  of  rock,  often  several  feet  in  diameter.  The  subeoil 
is  a  yellowish-brown  or  reddish-brown  to  red  clay  loam  containing  a  large  percentage 
of  rock.  The  type  occupies  the  gentle  slopes  and  coves.  It  is  of  residual  CHwn, 
being  derived  from  granite,  gneiss,  and  associated  rocks.  The  soil  is  productive,  out 
the  slopes  are  often  too  steep  and  stony  to  admit  of  extensive  cultivation  for  general 
farm  crops.  It  is  especially  adapted  to  apples,  particularly  the  ''Albemarle  pipoin." 
For  this  fruit  the  small  coves  on  the  eastern  slopes  of  the  moimtains  are  consiaeied 
most  desirable.  Where  exposed  on  the  mountain  tops  it  has  little  value  for  fruit  and 
is  used  only  for  grazing. 

Area  and  distribution  of  the  soU  of  the  black  loam. 


Soil  name. 

State  or  area.i 

Acrea. 

Porters  black  loam 

North  Carolina  2, 13, 14, 18,27;  Virginia  1,3 

183,500 

>  For  key  to  numbers  In  this  column  see  p.  733. 
SILT  LOAM   GROUP. 

The  silt  loams  are  widely  developed  throughout  the  Appalachian  plateaus  and  the 
Appalachian  Ridge.  The  greater  part  of  the  group  is  included  in  one  type,  the 
Dekalb  silt  loam.  The  topography  has  a  wide  range,  varying  from  flat  plateau<i  to 
steep  slopes.  The  soils  are  derived  from  shales  and  fine-griEiined  sandstones,  with 
some  limestone  or  calcareous  shale  influence  in  certain  series,  like  the  Westmoreland, 
Palatine,  and  Upshur. 

The  general  farm  crops,  small  grain,  com,  and  grass  give  eood  results.  Aside  from 
late  cabbage,  tomatoes,  and  Irish  potatoes,  vegetables  are  of  little  importance  except 
for  home  use  and  market  gardening  in  favored  localities  near  cities.  Some  varieties 
of  apples  do  well,  and  grapes  can  be  successfully  grown. 

The  soils  of  the  silt  ^eun  group  have  a  tendency  to  harden  in  dr^  weather,  which 
necessitates  the  employment  of  heavy  implements  and  draft  animals  in  its  cultivation. 
Applications  of  lime,  liberal  incorporation  of  organic  matter,  and  moderately  heavy 
fertilization  are  required  for  the  maintenance  of  good  yields  on  most  of  the  tyiies. 

The  Westmoreland,  Upshur,  and  Palatine  series  are  naturally  more  productive  than 
the  straight  shale  and  sandstone  types  represented  by  the  Dekalb  and  EEanceville 
series.  Where  the  topography  is  favorable  those  types  which  contain  residual  material 
from  calcareous  rocks  give  moderate  to  heavy  yields  of  the  general  farm  crops.    FOr- 
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I  of  the  Dekalb  and  Hanceville  typee  are  too  steeply  aloping  and  susceptible  to 
crasiQn  for  safe  cultivation. 

AlUa  tilt  loam. — ^The  surface  soil  of  the  AUis  silt  loam  consists  of  6  to  10  inches  of 
lig^t-brown  to  gray  sflt  loam,  containiug  small  amounts  of  rounded  gravel  and  soft 
shale  fragments.  This  overlies  a  subsoil  of  gray,  sticky,  silty  loam  or  clay  loam.  The 
mi&ce  soil  is  friable,  and  cultivation  is  earned  on  without  much  difficulty.  The 
topography  is  level  to  undulating,  thou^  drainage  is  usually  poor  on  account  of  the 
hnvy  chancter  of  the  subsoil.  The  soil  is  derived  from  the  mtermixture  of  glacial 
material  of  foreign  origin  with  residual  material  formed  through  ^e  weathering  of  the 
soft  shales  of  the  Salina  formation.  Most  of  the  previously  existing  elacial  wciit  has 
been  removed  through  glacial  stream  erosion.  The  type  is  adapted  to  com,  oats, 
wheat,  and  hay. 

Berls  riU  loam.— The  soil  to  an  avera^  depth  of  10  inches  is  a  brown  or  yellowish- 
brown  silt  loam  or  heavy  silty  loam,  with  a  subsoil  of  heavy  yellow  silt  loam  which 
ndee  into  a  sil^  clay  loam  at  16  to  ^  inches.  This  rests  upon  undecomposed  shale  at 
depths  ranging  from  30  inches  to  4  feet.  A  few  shale  fragments  are  found  on  the  sur- 
laee,  and  sometimes  constitute  10  to  25  per  cent  of  the  subsoil  mass.  The  material  is 
derived  from  the  Hudson  River  shales.  The  surface  is  level  to  gently  rolling.  The 
soil  is  adapted  to  general  farming.  The  average  yields  are:  Ck)rn,  45  bushels;  oats,  ^ 
bushels;  wheat,  22  bushels;  ana  hay,  1^  tons  an  acre. 

Colyer  nit  loam. — ^The  surface  soil  to  a  depth  of  8  to  10  inches  is  a  silt  loam  of  loose, 
friable  texture  and  yellow  to  yellowish-brown  color.  The  subsoil  is  a  yellow,  heavy, 
very  silty  clay  loam,  which  at  depths  of  trom  24  to  40  inches  rests  on  soft,  black  car- 
boittceous  shale.  The  soil  has  a  tendency  to  bake  somewhat  after  rains,  but  crumbles 
readily  under  cultivation.  Locally  the  type  is  known  as  ^'soaptone  land.''  It  is 
conadeied  a  good  soil.  The  tjrpe  occupies  small  areas  along  tne  foot  of  mountain 
skvpes.  The  surface  is  rolling  and  includes  rounded  hills.  Surface  draina^  is  well 
developed,  and  during  long  dry  seasons  crops  suffer  from  drought.  The  soil  is  derived 
iraan  soft  carbonaceous  shales,  beds  of  whicn  lie  between  the  limestone  formation  and 
the  thin-bedded  shales  giving  rise  to  the  Dekalb  shale  loam  tyx>e.  It  produces  good 
yields  of  the  general  ferm  crops. 

Conoittuaa  tilt  loam.— The  soil  is  a  light-brown  sUt  loam,  and  the  subsoil  is  a  yellow 
aalty  day  loam  to  silty  clay.  The  type  occurs  as  level  to  gently  roUingvaUey  lands 
and  is  derived  from  shales  of  the  Conasauga  formation  or  similar  rocks.  Under  proper 
mmnagement  ^ood  yields  of  com,  oats,  wheat,  grass,  and  forage  crops  are  secured. 
Cotton  does  fairly  well. 

Contpoy  nU  loam. — ^The  soil  is  a  yellow  to  gray,  close-structured  silt  loam  about  6 
inches  deep.  The  subsoil  material  is  similar  in  texture,  but  has  a  yellow  to  nearly 
vhite  color,  depending  on  drainage  conditions.  Both  soil  and  subsoil  carry  iron 
concretions  and  in  some  places  an  iron  hardpan  exists  in  the  subsoil.  Numerous 
niounds  10  to  15  feet  in  diameter  and  2  to  6  feet  high  occur  over  the  type.  The  soil  is 
developed  both  on  uplands  and  in  close  proximity  to  streams.  Most  areas  are  low  and 
wet)  have  a  gently  rolling  to  flat  surface,  and  are  usually  surrounded  by  higher  land, 
the  drainage  waters  from  which  jpass  over  this  soil,  producing  conmtions  of  poor 
drainage.  Xarge  areas  must  be  ditched  to  facilitate  cultivation.  Some  of  the  type 
appeacB  to  be  a  true  second  bottom,  while  the  upland  proper  is  a  residual  soil  from 
eh^ee.  A  laiiee  part  of  the  type  supports  the  virgin  ^wtn  of  oaks  and  lowland  msses, 
and  under  cultivation  produces  only  indifferent  yields  of  com  and  cotton.  Heavy 
liwiing  and  improvement  of  physical  conditions  are  the  principal  needs  of  the  soil. 

Dekalb  silt  loam. — ^The  soil  is  a  mellow  silt  loam  of  gray  to  yellowish  color,  ranging 
from  about  8  to  20  inches  in  depth.  The  line  of  demarcation  between  soil  and  subsou 
is  not  shaiply  defined.  The  subsoil  is  a  friable  or  brittle  silty  clay  loam.  Its  charac- 
teristic yeuowifih  color  is  lighter  than  that  of  the  soil.  Nearly  everywhere  fragments 
of  shale  or  shaly  sandstone  are  scattered  through  the  soil  and  over  the  surface.  Bed- 
rock is  often  encountered  at  a  depth  of  less  than  3  feet.  The  type  occupies  rolling  and 
hilly  uplands  and  more  broken  areas  near  streams.  The  soil  is  fairly  retentive  of 
moisture.  With  the  usual  rainfall  of  the  region  crops  seldom  suffer  seriously  from 
drought.  The  tendency  to  wash  and  gully  is  not  so  great  as  in  many  soils  of  similar 
topo^praphy,  yet  the  steep  hillsides  should  not  be  planted  to  cultivated  crops.  The 
sou  IS  residual,  formed  by  the  decomposition  of  the  snales,  fine-grained  sandstones,  and 
sandy  shales,  principally  of  the  Carboniferous  period.  Com,  wheat,  and  timothv  are 
the  most  important  cultivated  crops.  Much  of  the  hilly  and  stony  land  is  unnt  for 
cultivation,  out  is  well  adapted  to  grasses.  In  the  extremely  rough  portions  the  land 
is  vtiU  in  forests  of  hardwood.  Crops  are  markedly  benefited  by  applications  of  lime, 
vegetable  matter,  and  commercial  fertilizers. 

MancevilU  riU  loam. — ^The  soil  is  a  pale-vellowish  to  reddish-brown  silt  loam  about  5 
to  10  inches  deep.  The  subsoil  is  a  yeliowish-red  to  red  silty  clay  loam,  passing  at 
lower  depths  into  silty  clay.    The  topography  is  steeply  sloping  to  mountainous,  with 
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some  smoother  aieas  on  the  cieBtB  of  ridges  and  on  sentle  slopes.  The  type  is  derived 
from  shales  and  sandstone.  It  is  fairly  well  suited  to  the  production  of  small  grama, 
grass,  and  Irish  potatoes. 

Palatine  silt  loam. — ^The  soil  of  the  Palatine  silt  loam  to  a  depth  of  from  12  to  18 
ioches  is  a  dark-brown  silt  loam,  black  when  wet.  It  has  a  granular  structure.  The 
subsoil  to  an  average  depth  of  30  inches  is  a  dark-colored  suty  loam,  grading  into  a 
clay  loam.  At  a  depth  of  36  to  60  inches  the  subsoil  rests  on  the  black  calcareous 
shales  from  which  it  is  derived.  The  topography  is  rolling  to  somewhat  hilly  and 
surface  and  subsoil  drainage  are  good.  It  is  a  strong  soil  for  com,  clover,  and  graas. 
Alfalfa  can  be  successfully  ^wn.    Potatoes  yield  well.    Oats  give  fair  yields. 

Upskur  silt  loam, — ^The  soil  to  a  depth  of  8  to  15  inches  is  a  purplish-gray  or  Indian- 
red  silt  loam.  The  subsoil  is  a  heavy,  purplish-red,  compact  silt  loam  grading  into 
a  reddish-brown  sllty  clay  which  eives  way  to  decomposing  shales  of  redd&i  to  yellow 
color .  The  quantity  of  rotten  shale  fragments  increases  from  the  surface  down .  Many 
sandstone  fragments  occur  in  some  localities.  The  type  occupies  rounded  hills  and 
ridges  with  more  or  less  broken  surface,  and  drainage  is  always  good.  It  is  derived 
from  red  sandstones,  shales,  and  sandy  shales  of  Paleozoic  age.  The  timber  growth 
is  scrubby  hardwood  with  some  pine.  Cultivated  areas  give  only  fair  yields  of  com, 
wheat,  and  hay. 

Westmoreland  silt  loam. — The  soil  is  a  grayish-brown  to  brown  mellow  silt  loam 
about  7  to  12  inches  deep.  The  subsoil  is  yellowish-brown  to  yellow  siltv  clay  loaih 
to  silty  clay,  usually  becoming  heavier  in  texture  and  lighter  in  color  with  increasing  * 
depth.  The  type  is  derived  fi^m  shales  and  fine-grained  sandstone  with  interbedded 
limestone  and  calcareous  shales.  The  topography  ranges  from  rolling  to  quite  steep, 
many  areas  being  so  sloping  that  plowing  enhances  the  dan^r  of  erosion.  In  the 
main  the  soil  has  excellent  drainage  and  is  sufficiently  retentive  of  moisture  to  meet 
the  requirements  of  plants  during  drought.  The  principal  trees  of  forested  areas  are 
oak,  hickor^r,  locust,  black  gum,  maple,  and  beech.  The  type  is  admirably  suited  to 
the  production  of  com,  oats,  wheat,  grass,  potatoes,  apples,  peaches,  plums,  cherries, 
and  oerries. 

Area  and  distrihtUion  of  the  soils  ofthesHt  loams. 


SoO 


State  or  area.* 


ACTBS. 


DskBlbsUtloam. 


Westmoreland  silt  loam. 

Hanoeville  silt  loam 

Conway  silt  loam 

Berks  silt  loam 

Conasausa  silt  loam 

Colyer  sut  loam , 

Upshur  silt  loam 

Palatine  silt  loam 

Allis  silt  loam 


Alabama  10,  U,  21,  28,  35,  87;  Indiana  9;  Kentucky  2,  4.  7; 
Ohio  5,  6:  Pennsylvania  2,  5.  8;  Tennessee  4,  5,  10;  Vir- 
ginia 9;  West  Virginia  1,  2, 4, 5, 6,  7, 8, 10. 

Pennsylvania  2, 18 

Alabama  37 

Arkansas  1 

Pennsylvania  3 

Georgia  18 

Kentucky  4:  Pennsylvania  6, 15 

Virginia  9;  West  Virginia  1 

New  York  11 

New  York  18 


1,820,250 


482,544 

06,168 
38,912 
17,600 
11,584 
0,984 
4,672 
3,840 
384 


Total. 


1,904,944 


1  For  key  to  numbers  in  this  column  see  p.  783. 
8T0KT  SILT  LOAM  PHA8B. 

The  only  representative  of  the  stony  silt  loam  phase  so  far  encountered  in  the  Appa- 
lachian province  is  the  member  of  the  Dekalb  series.  It  differs  from  the  Dekalb  silt 
loam  merely  in  thepresenceof  cumbersome  rock  fragments,  which  in  places  make  culti- 
vation difficult.  The  crop  adaptation  is  the  same,  and  tiie  productivity  practically 
the  same  as  that  of  the  silt  loam.  Much  of  the  stony  silt  loam  is  too  inaccessible  and 
difficult  to  work  for  profitable  returns  and  is  suited  only  to  pasturage,  fruit  growing, 
or  forestry. 

Dekalb  stony  silt  loam. — ^The  soil  to  a  depth  of  about  6  inches  is  a  light-brown  to 
pale-yellowish  silt  loam.  The  subsoil  is  a  pale-yellow  heavy  silt  loam,  sometimes 
changing  in  the  lower  portion  into  a  silty  clay  loam  or  silty  clay.  In  places,  especially 
on  the  lower  slopes,  the  subsoil  is  mottled  yellow  and  gray.  Usually  on  the  tops  and 
upper  slopes  of  ridees  it  is  difficult  to  bore  with  the  soil  auger  deeper  than  about  2  feet 
on  account  of  the  oroken  stone.  There  are,  however,  large  quantities  of  interstitial 
soil  material  above  the  bedrock. 

Alon^  the  boundary  between  this  type  and  the  Dekalb  shale  loam  there  is  a  greater 
proportion  of  shale  fragments,  and  it  is  often  difficult  to  find  a  sharp  line  of  separation. 
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On  dopee  the  larger  rock  fragments  are  more  numerous,  the  quantity  being  sufficient 
to  intearfere  with  cultivation.  The  tiype  occupies  hills,  irr^larly  developed  ridges, 
and  steep  slopes.  It  is  derived  from  tliin-bedded  shales  and  fine-^ined  sandstones. 
Eiosionis  quite  active  in  places.  Much  of  this  land  is  timbered  wiUipine,  oak,  chest- 
nut, and  hemlock,  yet  the  type  also  includes  many  large  farms.  Tlie  yields  of  the 
general  farm  crops,  com,  wheat,  oats,  and  grass  are  fair.  Oats  do  better  than  on  the 
Dekalb  shale  loam.  Glover  does  exceptionally  well  with  the  use  of  lime.  Certain 
varieties  of  apples  can  be  successfully  grown. 

Area  and  distribution  of  the  soil  of  the  stony  silt  loam. 


Boil  name. 

State  or  area.i 

Acres. 

Dekalb  stony  sQt  loam 

Alabama  15;  Pemisylvanla 2, 5;  WmtVirginia2 

344, 6tt 

>  For  key  to  numbers  in  this  column  see  p.  733. 

OLAT  LOAM  GROUP. 

A  large  area  is  occupied  bv  the  clay  loam  group,  particularly  the  Meigs  clay  loam, 
which  has  an  extensive  development  m  the  severely  eroded  portions  of  the  Allegheny 
Plateau  in  West  Virginia  and  eastern  Ohio.  The  other  members  of  the  group  so  far 
encountered  are  not  widely  developed. 

The  clay  loams  of  the  Appalachian  province  have  been  laigely  derived  from  shales 
and  fine-grained  sandstones,  with  some  influence  from  medium-textured  sandstones 
and  calcareous  shales.  The  Porters  member  of  the  gtonp  is  derived  from  schist,  gran- 
ite, gneiss,  and  other  crvstallines  of  the  Blue  Eidge  region.  Considerable  areas  now 
included  with  the  clay  loam  group  originally  had  surface  soils  of  a  silt  loam  or  other 
textaral  grade,  the  clay  loam  condition  havine  been  brought  about  by  the  removal  of 
the  surface  layer,  or  a  portion  of  the  surface  layer,  by  erosion  in  such  manner  as  to 
bring  the  heavier  subsoil  material  into  the  suriace  stratum. 

The  soils  of  the  clay  loam  group  are  even  more  difficult  to  keep  in  a  Rood  condition  ' 
of  tilth  than  the  silt  loams,  and  they  are  considerably  more  susceptible  to  erosion. 
The  steeper  slopes  include  large  areas  whiclTcan  not  be  plowed,  solely  because  of  the 
danger  of  destructive  erosion,  and  which  are  suited  only  to  ffrazing,  forestry,  and  the 
production  of  fruits.  Heavy  tools  and  stock  are  necescory  for  the  proper  cultivation 
of  these  soils.  Applications  of  lime,  the  frequent  incorporation  of  organic  matter,  and 
the  growing  of  winter  cover  crops  are  conunendable  practices  in  the  utilization  of  most 
of  these  lands. 

The  clay  loams  are  best  suited  to  the  general  farm  crops,  especially  hay,  clover, 
wheat,  oats,  rye,  and  com.  Varieties  of  apples,  grapes,  and  peaches  do  well  on  some 
of  the  types.    Little  success  may  be  expected  with  the  production  of  vegetables. 

The  Lickdale  clay  loam  occupies  areas  adjoining  the  lower  slopes  where  drainage 
CGnditions  are  rendered  imperfect  by  the  accumulation  of  seepage  waters.  The  Meigs 
day  loam  is  quite  variable;  it  really  represents  an  intricate  association  of  two  or  more 

Ddbalb  day  loam,— The  soil  to  a  depth  of  8  to'  10  inches  is  a  drab  to  pale-yellow  heavy 
sUt  loam  or  silty  clay  loam.  The  subsoil  consists  of  a  pale-yellow  heavy  silty  clay 
loam,  which  genendly  srades  into  a  yellow,  rather  plastic  silty  clav,  slightly  mottled 
with  reddish-drab  and  brown  colors.  The  type  occius  on  the  gentler  or  lower  slopes. 
It  is  derived  from  the  weathering  of  shales  and  slate.  Some  of  the  finer  material  of 
the  soil  has  been  washed  down  from  above.  The  type  is  deficient  in  lime.  It  is  some- 
what cold  natured  and  rather  poorly  drained  in  places.  Cereals  and  grass  give  good 
results. 

Lickdale  clay  loam.— This  type  includes  a  clay  loam  6  to  10  inches  deep,  underlain 
by  a  mottled  yellow  clay.  It  occurs  in  small  areas  along  foot  slopes  and  is  derived 
from  the  underlying  shales.  It  carries  suriace  accumulations  of  colluvial  material. 
Sometimes  fragments  of  shale  and  sandstones  are  present  to  the  extent  of  from  6  to  20 
per  cent.  The  type  has  a  slopine  to  nearly  flat  suriace  and  is  poorly  drained.  It  is 
naturally  refractory  and  suitea  only  to  grass  and  pasture,  but  when  artificially  drained 
and  limed  it  becomes  mellow  and  produces  a  variety  of  crops. 

Meigs  day  loam.— The  soil  is  a  grayish-brown  to  Indian-red  silt  loam  to  clay  loam, 
varying  in  depth  from  2  to  7  inches.  Over  the  suriace  and  throughout  the  soil  frag- 
ments of  grayish  shale  or  shaly  sandstone  are  often  found.  The  subsoil  is  generally  a 
compact  but  friable  yellow!^  or  reddish  silt  loam  or  clay  loam.  At  10  to  20  inches  it 
Qsuiuly  grades  into  a  brittle  clay,  which  extends  to  a  depth  of  more  than  3  feet  and 
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generally  haa  a  red,  yellowiah,  or  mottled  yellowiah-red  and  yellow  color.  Fragments 
of  shale  and  ahaly  sandstone  occur  througn  the  subsoil.  Shale  rock  is  oiften  found  at 
d^ths  varying  from  2  to  3  feet.  This  type  really  includes  both  the  Dekalb  and  Upshur 
day  loam,  toother  with  some  silt  loam,  so  intricately  involved  as  to  preclude  any- 
practical  separation.  The  topography  of  the  type  is,  iu  general,  hilly  and  roufl;h,  but 
some  comparativelv  small  areas  occupy  well-rounded  hilltops.  Thte  soil  is  derived 
from  the  shales  and  sandstones  of  both  the  upper  and  lower  Coal  Measiures.  A  sniall 
part  of  the  type  is  cultivated.  It  is  not  naturall^r  a  strong  soil,  but  fairly  good  yields 
are  obtained  by  the  use  of  fertilizers.  The  principal  crops  are  com,  wheat,  and  hay. 
The  greater  part  of  the  type  is  best  adapted  to  pasture. 

MorriMon  day  loam. — ^The  soil  to  a  depth  of  6  to  8  inches  is  a  brown  or  yellowiah- 
brown  sUty  clay  loam .  The  subsoil  is  a  reddish-yellow  friable  clay  loam  to  clay.  This 
type  occupies  rolling  areas  in  the  '' barrens"  and  along  the  line  oetween  the  barrens 
and  the  limestone  soils.  It  is  derived  largely  from  sandstones,  with  poanbly  some 
admixture  of  material  from  limestone  near  the  boundaries  of  the  soils  derived  fr<»n 
limestone.    The  type  is  largely  timbered. 

Porters  day  ham. — ^The  soil  varies  from  3  to  5  inches  deep.  Where  the  surface  is 
rolling  the  soil  is  a  brown- silt  loam,  and  in  areas  of  broken  and  rough  suriace  it  consists 
of  a  reddish-brown  clay  loam.  Along  some  of  the  streams  the  surface  is  very  broken, 
rock  outcrops  occur,  and  fn^ments  of  rock  are  scattered  over  the  surface.  The  subeoil 
is  a  reddish  clay  loam  or  clay.  The  surface  features  vary  from  rolling  to  rough  and 
mountainous,  and  the  drainage  is  good.  The  type  is  derived  from  granites,  gneisses, 
and  schists.  Fair  yields  of  com,  sorghum,  and  other  crops  are  produced  in  those  loca- 
tions where  the  topography  permits  cultivation.  Where  the  surface  is  broken  and 
moimtaiaouB  the  land  should  remain  in  forest. 

Area  and  distribution  of  the  soils  of  the  clay  loams. 


Sou 


State  or  em.^ 


Acres. 


Mda  day  loam 

lioKdale  clay  loam. . 
Porters  clay  loam... 
Dekalb  day  loam... 
Morrboii  day  loam. 


Ohio  0;  West  Virginia  1, 2, 4, 6, 6, 7, 8 
Pemisylvania  2, 8, 6, 8,  lO,  11, 12;  " 

South  Carolina  18 

PannsyiTania  6 

.....do -• 


2.542,944 
42,000 
26.432 

i,ao 


Total 2,788.144 


i  For  key  to  numbers  in  this  column  see  p.  7S4. 


BILTT  CLAT  LOAM  PHABB. 


The  soils  of  the  silty  clay  loam  grade  comprise  a  relatively  small  area  and  have  a 
acattered  occurrence  tnrough  those  portions  of  the  Appalachian  Mountains  and  Plat- 
eaus province  occupied  by  shaly  and  fine-grained  sandstone  rocks.  They  differ 
essentially  from  the  clay  loam  group  in  their  high  content  of  silt  and  slightly  easier 
working  oualities.  They  are  adapted  to  about  the  same  crops  as  the  clay  loams 
and  may  be  expected  to  give  very  nearly  the  same  srields.  The  general  farm  crops 
of  the  region  and  fruit  give  the  best  returns.  The  soils  reauire  thorough  tillage  and 
liberal  addition  of  v^etable  matter  to  prevent  the  land  from  awuming  a  compact 
■tructiire. 

The  Upshur  and  Westmoreland  silty  clay  loams  carry  a  moderate  amount  of  mate- 
rial derived  from  calcareous  shales  and  limestone,  as  a  result  of  which  these  tvpes 
are  more  productive  and  durable  than  soils  like  the  Dekalb  silty  clay  loam,  which 
is  composed  of  pure  shale  and  fine-grained  sandstone  material. 

ArmiLchee  siUv  dau  lomn, — ^The  soil  is  a  brown  to  reddish-brown  silty  clay  loam 
about  4  to  6  incnes  aeep.  The  subsoil  is  a  red  silty  clay.  The  type  occupies  undu- 
lating, moderately  rolling  valley  lands.  It  is  derived  largely  from  interbedded 
fine-grained  sandstone  and  shales,  with  occasionally  some  limestone.  It  is  well 
suited  to  com,  grain,  and  forage  crops. 

Dekdlb  silty  day  loam. — ^The  soil  ia  a  light-brown  to  yellowish-brown  heav^  silt 
loam  to  silty  clay  loam  about  4  to  8  inches  deep.  The  subsoil  is  a  compact,  brittle, 
yeUow  silty  clay  loam  to  siltv  clay.  On  the  steeper  slopes  fragments  of  the  parent 
fine-grained  sandstone  and  shale  occur  in  the  soil.  The  type  occupies  gentle  to 
steep  slopes,  the  crests  of  ridges,  and  the  tops  of  hills.  Grass  gives  only  moderate 
returns.  Com  and  small  gmins  do  fairly  well,  and  certain  varieties  of  apples  are 
fairly  productive. 
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Upakur  tiUy  day  loam.— -The  soil  is  a  grayish-brown  to  lig^t-red  silty  clay  loam, 
about  8  to  12  inches  deep.  The  subsoil  is  a  heavy,  red  silty  clay  loam  to  silty  clay, 
which  at  a  depth  of  about  24  inches  erades  into  an  Indian-red,  heavy,  plastic  clay. 
While  the  surrace  color  is  often  nayim,  the  subsoil  has  the  tvpical  red  color  of  the 
Upshur  series.  The  t3a>e  is  developed  mainly  on  comparatively  low  hills,  the  topog- 
raphy being  somewhat  less  roUing  than  that  of  the  Upshur  clav.  The  soil  is  denv^ 
from  red  shales  and  fine-grainea  sandstone  with  some  gray  sbales.  It  is  suited  to 
apples,  bluegrass,  com,  and  wheat.  Yields  are  not  quite  so  heavy  as  those  secured 
from  the  Upshur  clay,  but  are  considerably  better  than  those  from  the  Dekalb  silt 
loam.    A  number  of  v^tables  can  be  grown  with  fair  success. 

Wettmoreland  HUy  ctay  loam, — ^The  soil  is  a  ^yish-brown  to  lieht-brown  sill] 
clay  loam,  aboyt  4  to  10  inches  deep.  The  subsoil  is  a  yellow  silty  clay  loam  whicB 
quickly  grades  mto  a  yellow  silty  clay  of  a  somewhat  sticky ^  plastic  structure,  and  some- 
times an  olive-green  color  in  the  lower  portion,  especisilly  when  in  contact  with 
underlying  limestone.  Where  the  t3rpe  overlies  limestone  the  texture  averages 
heavier.  Those  areas  derived  mainly  trom  the  limestone  and  not  markedly  influ- 
enced by  material  from  the  associated  shales  and  sandstones  really  represent  local 
developments  of  the  Brooke  soils.  The  tjrpical  soil  is  derived  from  intezbedded 
fine-mined  sandstone,  shale,  and  limestone.  It  occupies  smooth  slopes  principally 
and  nas  excellent  drainage.  The  l^e  is  a  valuable  soil,  suited  to  com,  small  grains, 
bluegrass,  timothy,  and  clover.  A  great  part  of  it  is  used  for  bluegrass  pasturing 
and  affords  exceUent  grazing. 

Area  and  distribution  of  the  toils  of  the  silty  clay  loams. 


Soil 


state  or  area.i 


Acms. 


Dekalb  sDty  clay  loam 

Westmoreland  silty  clay  loam. , 

Upsbur  gflty  clay  town 

Annuchee  silty  clay  loam 


West  ViTf  fnla  1, 5. 
.do. 


West  Virginia  7. 
Georgia  IK 


299,968 

1M.060 

ao.288 

6,016 


Total.. 


492,363 


i  For  key  to  numbers  in  this  column  see  p.  783. 
OLAT  GROUP. 

The  clays  comprise  a  moderate  area  in  the  Appalachian  province.  A  laige  part 
of  the  area  represents  valuable  agricultural  land  capable  under  proper  mani^ment 
of  producing  heavy  yields  of  the  general  farm  crops.  Certain  types  aze  particularly 
▼ell  adapt^  to  peaches.  These  are  the  heaviest  textured  soils  of  the  province 
and  are  uie  most  difficult  to  maintain  in  a  proper  state  of  cultivation.  They  require 
heavy  draft  animals,  strong  implements,  and  frequent  tillage.  There  are  manv 
slopes,  which,  owing  to  the  susceptibility  of  the  soil  to  erosion,  are  too  steep  for  safe 
cultivation  and  which  should  be  used  onlv  for  pasturage,  forestry,  and  fruit  growing. 
Winter  cover  crops  should  be  grown  on  all  cultivated  areas  having  sufficient  slope  to 
be  subject  to  erosion. 

The  JPorteiB  clay  is  widely  developed  in  scattered  areas  throughout  the  Blue  Ridge 
Mountains  and  the  intermontane  region  of  the  broad  Blue  Rid(^  belt  in  Nortli  Caro- 
lina and  Geoivia.  It  is  a  valuable  soil,  well  suited  to  certam  varieties  of  apples, 
and  capable  ofproducing  good  returns  with  general  farm  crops  on  the  smoother  areas. 
The  Dekalb  clay  embmces  a  moderate  area  in  the  plateaus  and  on  the  ridges  and 
mountains  between  the  Appalachian  Plateau  and  the  Blue  Ridge  division.  It  is 
a  much  leas  productive  soil  than  the  Porters  or  the  Upshur  clay.  The  Upshur  clay 
is  confined  principally  to  the  ridges  and  plateaus  of  the  northern  divisicm  oi  the  prov- 
ince. It  is  an  excellent  peach  soil,  and  when  properly  cultivated  gives  rather  heavy 
yields  of  the  general  farm  crops. 

AlUs  day. —The  soil  consists  of  a  gray  or  olive  colored  silty  dav  or  clay  loam  to  an 
avenge  depth  of  about  8  inches.  The  subsoil  is  a  silty  clay  or  clay,  sligntlY  heavier 
than  the  soil  and  lighter  in  color,  sometimes  being  a  mottled  gray.  There  is  no  dis- 
tinct dividing  line  between  the  soil  and  subsoil,  and  the  latter  often  passes  into  bed- 
rock in  the  lower  part  of  the  section.  The  topography  of  the  type  varies  from  level 
to  steeply  rolling.  The  soil  is  residual  in  origin,  being  formed  mm  the  weathering 
of  the  Ugnt-colored  Salina  shales.  Sometimes  there  are  a  few  glacial  stones  at  the  sur^ 
bee,  but  no  consideiable  quantity  of  other  glacial  material.    The  soil  is  adapted  to 
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general  faim  crops  and  to  dairy  farming.    Com,  oats,  and  hay  are  the  principal  crops 
grown,  and  all  do  well.    Wheat  is  not  extensively  git>wn,  but  gives  fair  yielas. 

Conasauga  clay. —The  soil  of  this  type  to  a  depth  of  6  or  8  inches  is  a  light  graviah 
yellow  silt  containing  considerable  clay.  The  subsoil  is  a  heavy  clay  of  pale-yellow 
color.  The  type  occupies  rather  flat  valley  areas,  which  are  locally  known  as  the 
"  flatwoods. "  The  soil  is  derived  from  the  Coosa  flatwoods  shales  and  the  Conasauga 
shales  of  Cambrian  age,  this  formation  consisting  of  nearly  vertically  disposed  shales 
interstratified  with  seams  of  limestone  varying  from  less  than  an  inch  to  several 
feet  in  thickness.  The  larger  part  of  the  material  is  derived  from  the  shales,  and  the 
soil  is  quite  similar  in  general  appearance  to  that  derived  from  the  finer  grained 
sandstone  and  shales  of  the  Coal  Measures  as  seen  in  the  Dekalb  series.  The  agriciiL- 
*tural  value  is  about  the  same  as  that  of  the  finer  textured  members  of  the  Dekalb 


Dekalb  cUn/, — ^The  soil  consists  of  about  8  inches  of  grayish-brown  loam  or  clay 
loam,  containing  silt  often  in  laise  amounts.  This  is  underlain  to  a  depth  of  36  inches 
or  more  by  a  yellow  or  yellowisn-brown  clay.  Both  soil  and  subsoil  usually  contain 
from  10  to  40  per  cent  of  small  shale  frasments.  The  usual  topography  of  the  type 
is  hillv  and  the  natural  drainage  is  good.  The  soil  is  derived  from  the  weathering 
of  shales  belonging  largely  to  the  Coal  Measures.  It  supports  a  timber  growth  con- 
siErtdng  mainly  of  oak,  hickory,  beech,  and  pine.  When  cleared  and  cultivated  fair 
vields  of  cotton,  com,  vegetables,  sorghum,  and  forape  crops  are  secured.  The 
higher  ridges  are  suited  to  peaches  and  other  orchard  fruits. 

Forters  ctoy.~The  soil  is  a  reddish-brown  to  red  clay  loam  about  6  inches  deep. 
The  subsoil  is  a  stiff  red  clay  to  a  depth  of  20  inches  or  more.  Both  soil  and  subsoil 
contain  a  large  quantity  of  stone.  The  type  occupies  mountain  slopes.  The  soil 
is  residual,  and  is  derived  from  granite,  gneiss,  and  other  crystalline  rocks.  When 
not  too  stony  and  rough  for  cultivation  it  produces  good  crops  of  com,  wheat,  and 
grass.    It  is  one  of  the  important  apple  soils  of  the  mountains. 

Upshur  clay. — ^The  type  consists  of  a  stiff  Indian-red  clay  about  7  inches  deep, 
underlain  by  an  Indian-red  clay  of  nearly  the  same  texture.  The  soil  occupies 
rolling  uplands  and  slopes,  and  occasionally  extends  down  into  the  valleys.  It  is 
susceptible  to  severe  erosion.  Exposed  areas  are  inclined  to  bake  and  crack  in  dry 
weather.  The  type  is  the  direct  product  of  the  weathering  of  shales.  It  is  mainly 
used  for  pasturage,  but  the  more  gently  rolling  areas,  favorable  to  thorough  cultiva- 
tion, proauce  good  crops  of  wheat,  com,  and  grass. 

Area  and  distribution  of  the  soils  of  the  days. 


SoUname. 


State  or  area.^ 


Aeres. 


Porters  clay.. 


Upshur  clay 

Dekalb  clay 

Conasauga  clay. 
Allisday 


Total. 


North  Carolina  2, 13, 14, 18, 27:  Pennsylvania  1;  South  Carolina 
3, 13:  Virginia  1, 3, 7;  West  Virginia  8. 

New  York  9, 14;  Ohio  6;  West  VfrSnia  1,  *f «,  7,  8,  9, 10 

Alabama  4,  27;  Ohio  3;  Pennsylvania  8;  West  Virginia  9 

Alabama  6, 15, 21 

New  York  9, 10 


292,509 

250,000 

131,520 

64,768 

3,008 


747,805 


t  For  key  to  numbers  in  this  column  see  p.  788. 
8ILTY  CLAY  PHASE. 


The  type  is  a  brown,  drab,  or  grayiah-brown  silty  clay  soil  about 
This  overlies  a  gray,  dark,  bluish  gray,  or  mottled,  heavy  silty  clay 


Allis  silty  day, 
9  inches  deep.  „    . ,  ^    - . 

loam  or  silty  clay  subsoil.  A  rather  large  amount  of  thin  shale  chips  are  present  in 
the  soil  and  subsoil.  At  about  3  feet  the  subsoil  grades  into  the  soft  shale  rock.  The 
topography  is  rolling  to  hilly,  and  the  natural  surface  drainage  good.  On  account 
of  the  heavy  character  of  the  material  and  the  proximity  of  the  shale  rock,  the  subsoil 
is  insufficiently  drained.  Com  for  silage,  oats,  rye,  hay,  and  peas  are  the  principal 
products. 
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SoQnams* 

State  or  aroa.1 

Aero. 

Allto  filtT  day 

New  York  6 

4,082 

'  For  key  to  number  in  this  column  aee  p.  783. 

laSOBLLANBOUS  MATERIAL. 

Area  and  diitrUmiion  of  the  m%8oellaneou»  material. 


Soil 


state  or  area.^ 


AOTBB. 


Roo^  stony  land. . 


Bteep  tarolmn  land . 
Rook  ootcrop. . . . . . 


Muck  and  swamp. 
Made  land 


Tbtal. 


Alabama  8, 6, 11. 15, 21, 22  J7, 28, 36;  Arkansas  1,  S^  GeorKia  18; 

Kentucky  2,  4,  7;  New  uampsbiie  2;  Ohio  6;  Pennsylvania 

1, 3, 3, 6, 8, 18:  Tenneaaee  4,  ^Vir^nia  9;  West  Virginia  1, 

2,4,6.6,7.8.0.10. 

Pennsylvania  J,  18;  West  Virginia  10 

Alabama  21;  Kentucky  4;  New  York  6;  North  Carolina  2, 18, 

18, 27;  South  Carolina  8;  Tennessee  11;  Vir^nla  3. 

Pennsylvania  13 

Pennsylvania  6 


1,602,048 


107,008 
66,873 

10,868 
448 


1,776,746 


>  For  key  to  numbers  in  this  column  see  p.  733. 
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PROvnrcE. 

By  Httoh  H.  Bbnkbtt. 

BBSCBIFTIOK  OP  THE  FBOVINOB. 

BOUNBABIBS. 

The  Limestone  Valleys  and  Uplands  province  includes  two  important  topograpbic 
divisioiks— the  limestone  valleys  and  the  limestone  uplands.  The  boimdaries  of  these 
divisioiis  are  generally  sharply  defined,  although  in  some  places  they  merge  rather 
imperceptibly  into  each  other. 

The  limestone  valleys  are  most  extensively  developed  within  the  Appalachian 
Mountain  region.  The  tnain  valley  follows  the  eastern  border  of  the  great  central 
division  of  the  Appalachian  system,  with  the  Blue  Ridge  as  its  eastern  boundary  and 
the  Appalachian  ndges  and  Allegheny  Plateau  on  the  west,  extending  from  Alabama 
to  New  Jersey.  It  crosses  Tennessee  as  a  broad  belt,  ranging  in  width  from  40  to  60 
miles.  This  broader  portion  is  known  as  the  Valley  of  Eastern  Tennessee  and  lies 
between  the  Blue  Ridge  Mountains  on  the  east  and  the  Allegheny-Ciunberland 
Plateau  on  the  west.  In  southern  Virginia  the  valley  narrows,  continuing  northward 
and  varying  in  width  h^m  8  to  20  miles.  It  is  known  as  the  Shenandoan  Valley  in 
Viiffinia^  Cumberland  Valley  in  Maryland  and  southern  Pennsylvania,  and  Lebanon 
Valley  in  eastern  Pennsylvania.  The  Georgia  and  Alabama  extension  is  broken 
into  several  valleys  by  detached  portions  of  the  Cumberland  Plateau  and  Taylors 
Ridge.    These  are  known  as  Coosa,  Chattooga,  and  Wills  Valleys. 

The  portion  of  this  physiographic  belt  extending  northward  from  New  Jeney 
through  New  York  has  been  glaciated  and  is  therefore  included  in  another  soil  province. 

A  number  of  detached  vuleys  of  varyine  size,  conforming  with  the  general  north- 
east and  southwest  direction  followed  by  me  main  valley,  occur  within  the  Appala- 
chian Ridge  belt.  As  defined  in  this  report,  the  belt  includes  the  long,  narrow  ndges 
and  intervening  lowlands  lying  west  of  the  main  limestone  valley,  with  the  Allegheny 
Front  jon  Uie  west.  The  Nittany  Valley  of  Pennsylvania  is  tne  most  important  of 
these.  Among  the  others  are  the  Sequatchie  Valley  of  Tennessee  and  those  in  the 
vicinity  of  Frederick,  Md.,  and  of  York  and  Lancaster  in  Pennsylvania.  The  8e- 
<ruatchie  Valley,  with  its  Alabama  extension,  known  as  Browns  Valley,  lies  within 
the  Cumberland  Plateau,  being  separated  from  the  major  valley  to  the  east  by  a 
faurly  wide  strip  of  plateau  land.  The  remaining  smaller  vaUeys  lie  within  the 
Piedmont  Plateau,  east  of  the  Appalachian  Mountains. 

Two  large  areas  not  closely  associated  with  the  valley  belt  of  the  Appalachian  region, 
but  included  in  the  valley  division  of  the  province,  are  the  Central  Basin  of  Tennessee 
and  the  Bluegrass  region  of  Kentucky.  The  Central  Basin  embraces  several  thou- 
Band  square  miles  in  central  Tennessee,  while  the  Bluegrass  region  of  central  and 
northern  Kentucky  is  about  100  miles  across  from  east  to  west  and  126  miles  froni 
north  to  south.  The  boimdaries  of  these  basin  regions  are  very  irregular,  although 
more  or  less  circular  in  outline. 

The  uplands  division  of  the  Limestone  Valleys  and  Uplands  province  includes  a 
Ittge  area  comprisinjg  (1)  the  Highland  Rim  regum  of  northern  Alabama  and  central 
Tennessee,  continuing  through  Kentucky  nearly  to  the  Ohio  River,  and  (2)  the 
Oiark  Dome  of  southern  Missouri,  northern  Arkansas,  northeastern  Oklahoma,  and 
Boutheaatem  Kansas. 

The  Highland  Rim  division  is  bounded  on  the  east  and  south  by  the  Cumberland 
^teau,  on  the  west  by  the  Cumberland  River  in  Tennessee  and  southwestern  Ken- 
^ky,  and  on  ihi^  north  by  the  western  coal  fields,  the  Bluegrass  region  of  Kentucky, 
BBd  the  Ohio  River.  In  Tennessee  the  Highland  Rim  comj^etely  surrounds  the 
(^tial  Baoin .  The  corresponding  basin  of  Kentucky,  the  Bluegrass  region,  is  bounded 
^  the  south  and  in  part  on  the  east  and  west  by  the  Kentndy  extension  of  the  rim. 
Northwest  and  north  lies  the  glaciated  country  of  Ohio. 
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The  Ozark  Dome  is  bounded  on  the  south  by  the  Boston  Mountain  Plateau,  on  the 
north  by  the  Missouri  River,  on  the  west  and  northwest  by  the  Great  Plains  region, 
and  on  the  east  by  the  Mississippi  River  and  its  bottoms.  It  embraces  a  considerable 
strip  of  northern  Arkansas,  a  rather  small  area  in  northeastern  Oklahoma,  and  a  very 
small  part  of  the  southwestern  comer  of  Kansas  and  a  laige  area  of  southern  Missouri. 

PHTSIOGRAPHT  AND  OEOLOGT  OF  THE  LIMESTONE  YALLETS. 

The  limestone  valleys  of  the  Appalachian  region  owe  their  topographic  features  to 
the  structure  and  composition  of  the  r^onal  rocks.  They  are  lowland  belts  devel- 
oped by  the  rapid  weathering  of  soft  rocks,  rather  than  valleys  produced  by  the  level- 
ing action  of  streams  in  the  development  of  flood  plains.  Subsequently  to  the  intense 
folding  which  the  rocks  of  the  region  have  undergone,  weatherine  bAs  afifected  the 
surface  unequldly,  owing  to  the  varyine  resistance  to  erosion  o£ferea  by  the  upturned 
edges  of  sandstones,  conglomerates,  shales,  and  limestones.  The  sandstones  and  con- 
glomerates have  resisted  the  agencies  of  weathering  much  better  than  the  soft  lime- 
stones and  shales,  and  consequently  have  been  lert  as  ridges.  The  limestones  and 
shales,  being  composed  of  less  resistant  material,  have  decayed  more  rapidly,  with  the 
result  that  the  surface  of  the  areas  occupied  by  these  rockiB  is  now  much  lower  than 
that  of  the  areas  occupied  by  the  more  resistant  rocks. 

The  topography  of  the  valleys  is  undulating  to  gently  rolling,  and,  in  the  main, 
admirably  suited  to  tillage  operations.  Some  minor  ridges  and  nillocks  or  knolls  are 
included,  which,  when  not  representing  a  subordinate  development  of  the  Appa- 
lachian Mountain  and  Plateau  province  (sandstones  and  shales),  mark  the  location 
of  resistant  phases  of  limestone  or  of  those  accidental  situations  where  the  surface  has 
not  been  worn  down  to  the  prevailing  level.  Parallel  ridges  of  cherty  limestone, 
together  with  sandstone  and  shale  ridges  and  mountains  belonging  in  the  province, 
occur  in  the  southern  extension  of  the  Great  Limestone  Valley,  particularly  in  Ten- 
nessee, Geoigia,  and  Alabama.  The  chert  ridges,  which  often  stand  several  hundred 
feet  above  the  general  level  of  the  valley,  represent  a  subordinate  development  of  the 
uplands  division,  the  prevailing  rocks  being  identical  in  character  at  least  with  the 
dominant  rocks  of  the  limestone  uplands. 

The  valley  floors,  ranging  from  600  to  3,000  feet  below  the  crest  of  the  bordering 
Appalachian  Mountains,  vary  considerably  in  elevation  above  sea  level.  The  av- 
erage altitude  in  Pennsylvaia,  Maryland,  and  northern  Virginia  ranges  from  about 
600  to  1,000  feet.  To  the  south  there  is  a  gradual  ascent  to  about  2,700  feet  at  the 
Virginia-Tennessee  line,  and  thence  southward  a  gradual  slope  to  600  feet  or  less  in 
central  Alabama.  Streams  have  cut  secondanr  valleys  and  gorges  from  a  few  feet  to 
260  feet  or  more  below  the  general  valley  level. 

The  Central  Basin  of  Tennessee  and  the  Bluegrass  region  of  Kentucky  repzeeent 
erosion  basins  rather  than  true  valleys.  Their  low  surface  level  as  compared  witn  the 
surrotmding  Highland  Rim  gives  them  the  essential  characteristics  of  a  valley — that 
is,  a  low,  smooth  floor  bordered  by  higher  land.  They  differ,  however,  in  lacking  the 
elongated  shape  of  true  valleys.  The  average  elevation  of  the  floor  of  the  Central 
Basin  of  Tennessee  is  about  600  feet,  or  approxmiately  400  feet  below  the  level  of  the 
Highland  Rim.  That  of  the  Bluegrass  region  is  somewhat  higher,  ranging  from  600 
to  1,000  feet  above  sea  level. 

The  basin  characteristics  of  these  r^ons  are  the  result  of  the  relatively  rapid 
weathering  of  the  induded  rocks  which  consist  prevailingly  of  the  purer  limestones. 
The  usuta  undulating  and  gently  rolling  surface  configuration  has  resulted  from  the 
uniform  weathering  of  the  rocks. 

PHTSIOGBAPHY  AND   GEOLOGY  OF  THE   LIMESTONE   UPLANDS. 

The  limestone  uplands  are  typically  developed  east  of  the  Mississippi  River  in  the 
Highland  Rim  of  Tennessee.  This  country  has  a  generally  even  upland  level  of 
distinct  plateau  character  and  an  elevation  of  about  1,000  feet.  The  limestone  up- 
lands division  of  the  province  includes  laige  areas  of  almost  flat  to  undulating  or 
gently  rolling  topography,  although  in  many  places  the  surface  has  been  badly  dissected 
By  the  encroachment  of  streams. 

As  a  physiographic  division  abutting  the  Cumberland  Plateau  on  the  east,  the 
Highland  Rim  with  its  plateau  surface  features  strictly  represents  a  lower  plane  of  the 
Cumberland  Plateau.  It  has  been  included  in  the  Limestone  Valleys  and  Uplands 
province  for  the  reason  that  its  rocks  are  here  dominantly  of  limestone,  whereas  those 
of  the  Cumberland  Plateau  proper  are  principally  of  sandstone,  con^omeiate,  and 
shale..  The  greater  elevation  of  the  Highland  Rim  as  compared  with  the  Central 
Basin  is  due  to  the  high  content  of  insoluble  chert  in  its  included  rocks.    The  presence 
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of  this  inaoltible  material  accounts  for  the  slower  wearing  down  of  the  surface  and  the 
consequent  development  of  the  plateau  toponaphy.  The  limestone  highlands 
of  Kentucky  are  continuous  with  the  Highland  Rim  of  Tennessee,  but  in  places 
erosion  has  reached  a  more  advanced  stage,  with  the  result  that  in  Kentucky  the 
pl&tesu  features  are  not  generally  so  well  preserved. 

The  limestone  uplands  of  the  Ozark  region  form  a  broad  plateau  including  extensive 
areas  of  cherty  lunestone  with  sandstone,  shale,  and  some  chert-free  limestone. 
Roughly,  the  plateau  Ib  a  broad,  flattish  dome,  with  a  maximum  elevation  of  1,700 
feet.  From  the  main  drainage  divide,  which  follows  approximately  a  line  drawn 
from  the  St.  Francis  Mountains  in  the  east  to  Springfield,  Mo.,  and  thence  to  Fayette- 
ville.  Ark.,  the  surface  slopes  to  the  northwest  and  southeast.  Extending  northward, 
the  surface  relief  becomes  less  pronounced  and  the  plateau  gradually  sinks  throueh 
a  hilly  border  region  and  finally  fades  out  along  the  Missouri  Kiver.  Southward  the 
plateau  is  bordered  by  the  Boston  Mountains,  which  represent  the  highest  portion 
of  the  Ozark  region,  and  which  are  included  in  the  Appalachian  Mountain  and  Plateau 
province.  The  surface  configuration  of  the  region  as  a  whole  is  stronglv  rolling  to 
ver^  hilly.  There  are  many  slopes  which  are  too  steep  for  cultivation,  although  the 
region  embraces  a  large  area  of  kmd  suitable  for  agriculture. 

DRAINAGE. 

The  limestone  valleys  of  the  Appalachian  region  are  drained  for  the  most  part  by 
small  streams  which  now  in  a  northeast  or  southwest  direction  into  main  streams 
crossing  the  valle^rs.  This  is  particularly  true  of  the  northern  extension  of  the  lime- 
stone valleys  division,  where  streams  such  as  the  Shenandoah  River  in  Virginia 
follow  the  valley  courses  and  empty  into  larger  streams,  like  the  Potomac,  croesi'ng  the 
valleys  and  mountains  in  their  easterly  course  to  the  Atlantic  Ocean.  The  central 
p^art  of  the  division,  however,  is  drained  principally  by  the  Kanawha,  flowing  west, 
the  Roanoke  and  James  Rivers  flowi^  east,  and  the  southern  portion  largely  oy  the 
Tennessee,  Coosa,  and  Black  Warrior  Rivers. 

The  limestone  hig^hlands  and  associated  basins  of  Kentucky  and  Tennessee  are 
drainckl  by  a  rather  intricate  system  of  winding  streams  which  empty  into  the  Ohio 
River.  Tne  drainage  of  the  Ozark  Dome  is  mostly  through  winding  streams,  flowing 
on  the  north  into  the  Missouri  River  and  on  the  east  and  south  into  the  Mississippi 
and  Arkansas  Rivers,  respectively.  The  streams  are  small  with  the  exception  of  a 
few  of  the  more  important  drainagewavs,  such  as  the  Gasconade  of  the  northern  slope 
and  the  White  River  of  the  southern  slope. 

CLIMATE. 

The  climatic  conditions  prevailing  throughout  this  province  vary  with  the  latitude 
and  elevation.  The  latitudinal  variation  in  temperature  is  measured  by  the  pro- 
gressive gradation  toward  Jower  normals  from  central  Alabama  to  New  Jersey.  C^ 
account  of  difference  of  elevation  between  the  valley  floors  and  the  uplands,  there  is 
in  places  sufficient  variation  in  temperature  to  affect  somewhat  the  crop  adaptation 
ana  yields,  particularly  as  influencing  the  length  of  the  growing  season.  In  general, 
however,  the  range  of  elevation  between  the  two  divisions  is  not  wide  enough  to  bring 
about  any  material  alteration  in  the  type  of  amculture.  Ordinarily  within  the  same 
latitude  climatic  conditions  are  not  sumcientlv  dissimilar  to  cause  any  considerable 
variation  in  the  general  fanning  in  the  two  divisions.  In  the  production  of  fruit, 
however,  climatic  environment  frequently  has  a  very  important  influence,  even 
within  restricted  areas.  The  poor  air  drainage  of  narrow,  inclosed  valleys  and  depres- 
sions makes  fruit  culture  much  more  hazaraous  in  such  areas  than  on  open,  higher 
ground  where  cool  air  does  not  settle.  Vegetables  may  also  suffer  and  occasionally 
some  of  the  ^neral  farm  crops,  from  the  unfavorable  climatic  conditions  obtaining 
in  such  situations. 

SOILS. 

The  soUb  of  the  Limestone  ValleyB  and  Uplands  province  are  composed  of  residual 
material  derived  very  largely  from  limestones  and  aolomitic  limestones.  Some  areas 
are  influenced  to  varying  degrees  by  materials  from  sandstones  and  shales  associated 
with  the  limestones. 

The  reduction  of  the  limestones  and  dolomitic  limestones  to  soil  has  been  accom- 
plished chiefly  by  the  removal  of  calcium  and  masnesium  carbonates  throueh  process 
of  solution,  the  less  soluble  components  being  left  to  form  the  soil.    In  the  case  of 
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the  purer  limestones  the  present  soil  mantle  represents  a  very  small  proportion  of  the 
original  rock,  the  larger  part  having  been  carried  away  in  solution  by  gravitatioiial 
ana  stream  waters.  Many  feet  of  rock  have  thus  been  required  to  fonn  a  thin  layer  of 
soU. 

Differences  in  the  character  of  the  parent  rocks,  especially  in  content  of  insoluble 
material  such  as  chert,  have  given  rise  to  a  number  of  soil  series  of  widely  varying 
characteristics.  The  province  includes  two  main  soil  series,  one  comprising  soils 
derived  from  pure  or  chert-free  limestones,  as  tjypically  represented  by  the  Hia^rs- 
town  series,  and  the  other  comprising  soils  derived  horn  dierty  and  siliceous  lime- 
stones, represented  by  the  Clarkville  series.  The  members  of  the  Hagerstown  series 
are  universallv  more  productive  than  the  corresponding  Clarksville  types,  except 
where  affectea  by  poor  drainage  or  refractory  structure. 

The  Shenandoah  limestone  and  its  chronological  equivalents  represent  the  type  of 
the  pure  or  chert-free  limestones,  giving  rise  to  the  soils  of  the  Hagerstown  order,  while 
the  St.  Louis  limestone  is  typical  of  the  cherty  limestones,  giving  rise  to  the  Clarksville 
order  of  soils. 

Soils  of  sand^r  texture  are  of  Umited  development  in  this  province,  being  confined 
to  those  areas  in  which  the  material  derived  from  both  sandstone  and  umestone, 
usually  interbedded  with  strata  of  these  rocks,  or  to  situations  where  limestone  mate- 
rial has  been  covered  by  or  mixed  with  sand  washed  from  higher  portions  occupied 
by  sandstone  soils. 

A  large  area  has  been  mapped  as  stony  loam.  This  includes  areas  in  which  erosion 
has  kept  closer  pace  with  rocK  weathering  than  over  other  soils  of  the  province,  others 
which  nave  been  covered  by  rocks  falling  from  adjacent  slopes  and  ledffes,  and  still 
others  where  the  stones  represent  the  more  resistant  portions  of  the  cherty  parent 
rocks.  • 

Of  the  pure  or  chert-free  limestone  soils  the  Hagerstown,  Decatur.  Brooke^  Colbert, 
and  Conestoga  are  the  most  important  series.  Local  areas  contain  cnert  derived  ^m 
strata  interbedded  with  the  pure  limestone,  but  the  extent  of  such  phases  is  relatively 
small  within  the  limits  of  the  Hagerstown  series.  All  of  these  soils,  with  the  excep- 
tion of  the  Brooke  series,  are  confined  to  the  limestone  valley  division  of  the  province. 

The  Hagerstown  series  is  foimd  extensively  throughout  the  Appalachian  Valley, 
from  eastem  Pennsylvania,  nearly  to  central  Alabama,  and  throughout  the  Central 
Basin  of  Tennessee  and  the  Bluegrass  Region  of  Kentucky.  The  soils  are  brownish 
with  brown  to  reddish,  moderately  stiff  clay  subsoils.  They  are  well  drained,  pro- 
ductive, and  the  sur^e  features  are  prevailingly  favorable  to  cultivation. 

The  Decatur  soils  are  most  widely  developed  in  the  vallevs  of  Alabama,  Georgia, 
and  Tennessee.  Smaller  areas  occur  throughout  the  valley  di vision  of  the  province, 
but  the  series  represents  mainly  a  southern  group  of  soils.  These  soils  also  occur  to 
some  extent  in  tne  uplands  division  of  the  province;  particularly  in  the  Highland 
Rim  of  Tennessee  and  Kentucky.  In  places  the  characteristic  deep-red  color  seems 
to  have  been  caused  by  an  advanced  stage  of  oxidation,  but  doubtless  the  high  iron 
content  of  the  parent  rock  is  responsible  for  the  distinguishing  color.  These  are  also 
strone,  well-dramed,  productive  lands  having  for  the  most  part  a  sur&ce  configuration 
suited  to  tillage  operations. 

The  Brooke  series  includes  relatively  small,  scattered  areas  occupying  hilltops  and 
crests  of  ridges  in  the  eroded  portion  of  the  Appalachian  Plateau  resion  of  West  Vir- 
ginia, southwestern  Pennsylvania,  and  eastem  Ohio.  Remnants  of  limestone  strata, 
originally  interstratified  with  the  dominant  sandstones  and  shales  of  the  region,  and 
exposed  by  erosion,  give  rise  to  the  Brooke  soils.  They  resemble  somewhat  the 
Hagerstown  soils  in  character  of  material,  but  are  markedly  different  in  topography, 
color,  and  in  the  more  plastic  structure  of  the  subsoil.  The  types  mapped  are  all 
stronff  soils,  although  local  toix)graphy  in  many  places  makes  cultivation  imprac- 
ticable. 

The  Colbert  series  has  grayish  soils  and  plastic  clay  or  silty  clay  subsoils  of  a  mottled 
yellow  and  gray  color.  Where  typically  developed  they  occupy  flat  areas  of  poor 
surface  drainage.  In  their  naturiu  state  they  are  not  very  productive,  but  when 
artificially  dramed  are  capable  of  supporting  good  crops,  except  in  cases  where  the 
intractable  clay  subsoil  lies  near  the  surface.  So  fax  these  soils  have  been  mapped 
only  in  Georgia  and  Alabama.  ^  *    ,    .  ^ 

The  soils  of  the  Conestoga  series  are  distinguished  by  the  greasy  feel  of  the  subsoil. 
This  peculiar  feature  is  due  to  die  presence  of  mica  flakes  derived  from  the  parent 
schistose  limestone.  These  soils  are  fairly  productive,  although  yields  are  slightly 
lower  than  for  the  corresponding  members  of  the  Hagerstown  series.  These  soils  may 
occur  wherever  the  schistose  limestones  are  developed. 
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The  HoUywood  seriefl,  which  seems  to  be  derived  principally  from  pure  limestone. 
is  of  limited  extent,  having  been  encountered  only  in  the  valleys  oi  Alabama  and 
Georgia.    The  most  distinctive  feature  of  the  series  is  the  black  color  of  the  material. 

The  Glarksville,  Senlon.  Guthrie,  Baxter,  Frankstown,  and  Locust  series  represent 
the  cherty  and  siliceous  limestone  soils  belonging  to  the  Glarksville  group.  These 
aoila  very  laigely  belong  in  the  upland  division  of  the  province. 

The  Clarksville  series  includes  soils^  the  fine  material  of  which  is  predominantly 
of  tdlty  texture,  gray  in  the  surface  portion,  and  yeUowish  in  the  subsoil.  The  material 
is  derived  from  cherty  and  siliceous  limestones.  Some  cherty  material  is  always 
present,  beinf  pronounced  in  all  of  the  moro  important  types,  except  the  silt  loam. 
The  GlarksviUe  soils  are  inherently  less  productive  ihan  the  Hagerstown  and  other 
well-drained  soils  derived  from  purer  limestones. 

The  Guthrie  soils  represent  light  colored.  x)oorly  drained  material  of  similar  origin 
as  the  Clarksville,  with  which  the  series  is  closely  associated  in  occurrence.  They  are 
less  productive  than  the  corresjMnding  types  of  the  Glarksville  series  on  account  of  the 
poorly  established  drainage. 

Soils  of  the  Baxter  series  have  been  mapped  only  in  the  Ozark  Plateau.  These  soils 
are  very  closely  related  to  the  Glarksville,  Doth  in  physical  characteristics  and  origin. 
The  chert  content  is  apparently  more  calcareous,  while  the  subsoils  ordinarily  carry  a 
laiger  percenta(;e  of  clay.  These  soils  are  possibly  a  little  more  productive  than  Uie 
Clarksville,  owing  to  the  calcareous  nature  of  the  chert. 

The  Senlon  series  has  also  been  mapped  only  in  the  Ozark  Plateau.  The  main 
chanicteriBtics  are  the  heavy  silty  clay  suosoil  wmch  passes  downward  first  into  lighter 
textured  silt  loam  and  then  into  a  layer  containing  a  laxge  quantity  of  angular  chert 
fsagments.  This  series  is  related  to  Uie  Locust  soils  of  the  limestone  valley  division 
of  the  province  east  of  the  Mississippi  River,  the  chief  difference  being  the  reddi^- 
brown  color  of  the  subsoil  of  the  former  series. 

The  Frankstown  series  of  the  northern  limestone  valleys,  imlike  the  other  soils  of 
the  cherty  group,  includes  large  quantities  of  flinty  chert  fragments  with  a  considera- 
ble amount  of  soft,  partially  decomposed  yellowish  rdtk.  The  material  is  derived 
from  an  impure  limestone  of  the  Helderber^  formation.  The  Frankstown  soils  are 
more  productive  than  most  of  the  correspondmg  types  of  the  Glarksville  series. 

The  other  series  of  the  Limestone  VaUeys  and  Uplands  province  are  derived  from 
limestone  mixed  with  sandstone  or  shale,  or  both.  They  are  not  so  extensive  as  title 
important  Clarksville  and  Hagerstown  series,  and,  under  similar  conditions  of  drain- 
age, are  ^nerally  less  productive. 

A  considerable  proportion  of  the  stony  loams  can  be  profitably  cultivated,  especially 
where  the  land  is  cleared  of  the  more  cumbersome  stones,  while  much  of  that  which  is 
too  steep  or  stony  for  plowing  can  be  used  to  advantage  for  pasturage  and  for  the  grow- 
ing of  fruit. 

AOBICULTUBE. 

The  \bi^  part  of  the  land  included  in  the  Limestone  Valleys  and  Uplands  prov- 
ince is  suitable  for  agriculture.  The  soils  are  inherently  productive  and  admirably 
adapted  to  the  goieral  form  crops,  fruit,  and  {Musturaffe,  making  practically  the 
entire  area  hi^y  valuable  &urmiDg[  land.  A  considerable  proportion  of  the  soils  of 
low  productivity  can  be  easily  built  up  by  a  system  of  careful  soil  management, 
including  a  well-balanced  crop  rotation  in  wnich  tbe  leffumes  and  other  crops  supply- 
ing organic  matter  are  given  a  prominent  place,  ^pucations  of  lime  and  commer- 
cial fcrolizers  in  moderate  amounts  should  be  added  and  growing  crops  given  oppor- 
tune and  thorough  cultivation. 

In  thip  soil  province  9,294,526  acres  have  been  surveyed  on  a  detailed  scale  of 
1  inch  to  the  mile,  and  1,093,568  acres  on  a  reconnoissance  scale  of  4  to  6  miles  to  the 
inch,  which,  with  an  overlap  of  298,432  acres,  leaves  a  net  area  of  10,089,662  acres 
surveyed.  In  9,710,014  acres  soil  series  have  been  established,  and  in  8,911,870 
acres  of  this  area  the  soil  t3rpe  has  been  determined,  leaving  798,144  acres  in  which 
the  material  or  series  ia  Imown,  but  where  the  type  has  not  been  differentiated. 
There  are  379,648  acres  of  miscellaneous  material  which  is  mainly  nonagricultural. 

DBSOBIPTIOK  OP  THB  SOIL  SBBIB8, 

Athol  series, — ^The  soils  of  the  Athol  series  are  brown  to  reddish  brown  in  color, 
md  the  subsoils  light  brown  to  reddish  brown.  They  include  material  having  some 
of  the  characteristics  of  both  the  Penn  and  Hagerstown  series,  such  areas  being 
locally  styled  ''all  sorts  land.''  The  soils  are  derived  from  limestone  conglomerates, 
including  water-worn  fragments  of  limestone  and  gray  and  red  sandstone.  The  soils 
are  productive,  being  well  suited  to  wheat,  oats,  com,  grass,  and  clover. 
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SOILS  OF  THE  UNITED  STATES. 
Area  and  dutribuUon  of  the  aoU  of  the  Athol  teriu. 


SoUname. 

State  or  ana.i 

Acns. 

AthflJ  loam 

P'mmylTanla  9. ......  r ..... . 

3.088 

1  For  kay  to  numbar  tn  tUs  oolumn  aaa  p.  773. 

BaiUr  series. — The  floils  range  in  color  from  black  through  reddish  brown  to  my 
or  pale  yellow,  with  a  stone  content  varying  from  rather  conspicuous  to  n^ligiole. 
The  subsoils  are  yellow,  greenish  yellow,  or  brown  to  dark  reddish  brown.  The  layer 
of  soil  material  above  the  solid  rock  is  thin.  In  areas  where  erosion  is  active  there 
are  laige  areas  of  ''glades.'*  Both  soil  and  subsoil  are  derived  from  a  series  of  pure 
and  argillaceous,  moderately  cherty  limestones,  with  thin  interbedded  layers  of 
shale.  The  two  principal  varieties  of  rock  are  a  fine-grained,  crystalline,  gray, 
rather  heavily  bedded  limestone  or  magnesium  limestone  with  chert  in  beds  ana 
nodules,  and  argillaceous,  noncrystalline,  soft,  white  to  creamy  white  limestone  and 
magnesium  limestone  (cotton  rock^  with  chert  mainly  in  nodules.  The  main  bodv 
of  the  chert  occurs  in  the  crystallme  rock.  The  shale  layers  are  blue  to  greenish 
yellow,  calcareous,  and  vary  from  1  inch  to  10  feet  in  thidmess. 

These  soils  differ  from  the  Clarksville  in  bein^  less  stony,  usually  paler  in  color, 
and  slightly  less  productive.  The  subsoils  differ  from  the  Clarksville  subsoils  in 
having  a  stronger  color,  either  greenish  yellow  or  dark  reddi^  brown.  Thev  are  also 
less  stony  than  the  Clarksville.  The  stone  in  the  Clarksville  occurs  as  small  angular 
to  subangular  fragments  of  amorphous  to  cryptocrystalline  chert,  while  in  the  Baxter 
soils  the  stone  occurs  both  in  laige  fragments  several  hundred  pounds  in  weight,  of 
round,  cellular,  brecciated,  and  oolitic  chert,  and  also  in  nodules  with  concentric 
banding.    The  Baxter  chert  s^ms  to  be  less  calcareous  than  the  Clarksville  chert. 

Area  and  distribution  of  the  soil  of  the  Baxter  series. 


Soil  name. 

Stataoraraa.1 

Acna. 

Ifhwmri  A-  Wfaftmyrfn  f 

37,048 

1  For  key  to  numbflfa  in  this  oolumn  sea  p.  733. 

Brooke  series,— The  soils  are  grayish  brown  to  brown,  with  yellowish-brown  to 
slightly  reddish-brown  clay  subsoils.  The  series  is  typically  developed  on  the  crests 
of  ridges  and  hills  and  in  plateau-like  situations.  Tne  soils  are  derived  from  pure 
limestone  with  an  occasional  admixture  of  material  from  associated  sandstones  and 
shales.  The  parent  rock  usually  represents  the  exposed  limestone  strata  of  the 
Monongahela  and  Dunkard  formations,  including  interbedded  sandstones,  shales, 
and  limestones,  the  sandstone  and  shale  having  been  removed  in  such  a  way .  as  to 
expose  the  limestone.  These  soils  have  good  drainage,  are  easily  cultivated,  and 
fairly  productive.    Wheat,  com,  oats,  and  apples  do  well. 

Area  and  distribution  of  the  soils  of  the  Brooke  series. 


Soil 


Stata  or  ana.i 


Aoraa. 


Brooka  silt  loam 

day  loam , 

nnaifleraatiatod.. 

Total 


PeimaylTaiila  18 

PeimaylTanla  18;  W«at  Vlisinia  4, 6, 7, 8, 10. 
PannaylTanla  16 


7,616 

fiO,340 

301,504 


309,360 


1  For  kay  to  numbers  in  tUs  column  aea  p.  733. 

Clarksville  series.— -The  sur&ce  soils  are  gray  and  the  subsoils  yellow  and  usually 
silty  clay  in  texture,  and  frequently  underlain  hy  a  reddish  substratum.  The  depth 
to  red  material  varies  with  the  topography,  being  deeper  in  the  more  level  areas. 
The  more  complete  crystallization  of  the  parent  limestone  has  the  same  effect  on  the 
subsoil  as  the  smoothness  of  l^e  topography.    Cherty  material  b  usually  present  in 
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varjniig  amoimts,  considerable  areas  being  ver^r  gravelly  from  the  surface  downward. 
These  soils  occur  over  both  level  and  undulating  uplands  and  rouffh^  hilly  country 
with  steep  slopes.  In  the  smoother  areas  chert  and  stone  are  less  abundant.  These 
soils  in  places  are  derived  from  cherty  limestones.  Those  areas  carrying  little  chert 
ap{>ear  to  be  derived  from  limestone  which  originally  carried  less  chert  than  that 
gtvinff  rise  to  the  gravelly  and  stony  areas.  These  soils  are  typically  and  extensively 
developed  in  northern  Alabama,  Tennessee,  and  Kentucky.  They  are  variously 
adapted  to  tobacco,  pnaa,  small  grains,  com,  strawberries,  cantaloupes,  and,  under 
proper  climatic  conditions,  to  cotton. 

Area  and  diatribution  of  the  eoHa  of  the  ClarksviUe  series. 


Soil  name. 

State  or  area.> 

Acres. 

CtarksTllto  mv^Uj  sandy  loam 
nnA  Mndv  loun 

A}|LbfunA^,35 

17,024 

1866 

129,024 

8,020;968 

220,006 
1,788,762 

102,084 

Ah^bama2i^ ; 

Imin 

AlAbfimA  6, 10, 85;  TwinossM 4 

rtony  loMn 

Alabama  3,'  4, 6, 8, 10, 15, 16, 21,  ^,85;  Arkansas  2;  Oeorda  18; 
Missouri  6,  6,  7, 8, 9, 11, 13,  Is,  22;  Tennessee  1, 3, 8,  M,  9, 

Alabama  15, 20, 28, 37;  Georgia  18;  Hissourill 

Alabama  19, 23, 26;  Arkansas  2;  Kentucky  4. 7;  Missouri  4, 6, 
7, 9, 11, 18, 22;  Tennessee  1, 8. 7, 9, 10, 12. 

graTelly  loam 

silt  iMm 

oJay  loam ......... 

TotaL 

6,283,114 

I  For  key  to  numbers  in  this  column  see  p.  733. 

Colbert  series. — ^The  surface  soil  of  the  Colbert  series  is  grayish  to  li^ht  brown  and 
the  subsoil  yellow  and  fre^uentljr  of  plastic  structure.  The  series  is  denyed  from  pure 
limestone  or  limestone  mixed  with  sandstone.  The  soils  are  tjrpically  developed  as 
flat  to  undulatine  vallev  lands.  Both  surface  and  tmderdramage  are  frequently 
poorly  establishedf.  With  proper  drainage,  wheat,  oats,  com,  and  forage  crops  can 
be  grown  with  good  results. 

Area  and  distribution  of  the  soils  of  the  Colbert  series. 


Soil 


State  or  area.^ 


Aoies. 


Oolbert  line  nndy  kMun 


10. 


ctoykMm 

sQty  clay  loam. 

clay 

stony  clay. 


Alabama  10, 20, 28 

Alabama  10 

Alabama  20, 26, 28;  Georgia  18.. 

Alabama  10 

Alabama  20, 28;  Georgia  18 


960 
51,264 

8,186 
89,808 

1,408 
10,868 


TMal.. 


106,944 


1  For  key  to  numbers  in  this  column  see  p.  783. 

Conestoffa  series, — ^The  soils  of  this  series  are  yellowish-brown  to  brown.  The  sub- 
soils are  vellow  greenish,  occasionally  mottled  with  gray,  and  have  a  greasv  feel. 
Occasionally  the  subsoil  assumes  a  reddish  cast.  These  soils  are  derived  from  scnistose 
limestone  and  calcareous  shale  or  shaly  limestone  usually  containing  finely  divided 
mica.  Fragments  of  the  parent  rock  are  of  common  occurrence  in  the  subsoil  and 
throughout  the  soil  section.  The  soils  are  not  quite  as  productive  as  the  correspond- 
ing members  of  the  associated  Hagerstown  series,  but  are  suited  to  the  production  of 
general  farm  crops,  such  as  wheat,  oats,  com,  clover,  and  grass. 

Area  and  distribution  of  the  soUs  of  (he  Conestoga  series. 


Sou 


state  or  area.i 


Acres. 


CooestogakMm. 
day.. 


Pennsylvania  9. 12 

Tennessee  5;  Virginia  1.. 


52,344 
64,128 


TotaL. 


116,473 


I  For  key  to  numbers  in  this  oolunm  see  p.  783. 
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Deoaiur  seriea, — The  soik  are  characteristically  a  reddish-brown  to  deep  red  color 
and  subsoils  an  intensely  red  or  blood-red  color.  They  are  derived  mainly  from 
pure  limestone,  although  some  areas  show  traces  of  chert.  These  soils  are  developed 
as  nearly  level  to  gently  rolling  valley  lands.  They  also  occur  to  some  extent  in 
the  upUusds  division  of  the  province.  They  are  admirably  adapted  to  corn,  small 
grains,  and  forage  crops.    Under  proper  climatic  conditions  cotton  can  also  be  grown. 

Area  and  distribution  of  the  toils  of  the  Decatur  series. 


Sou  name. 

State  or  area.i 

Aerea. 

DfiMtur  loam 

Alabama  3. 4»  6. 20. 28. 35;  OeorfflalS:  Tennessee  10 

88,128 
132,608 

stony  loam 

Al^hftm^fi  ^,fc:  T?n"«w«in 

Al^it>ftmft5^./..; 

28,040 

72,128 

15,872 

282,240 

38,076 

sUtloam 

Ali\V>ftmft  in-  vfsfjwtiii  ^:  Ti»np««w«  ?,  1' 

stony  sUt  loam 

clay  loam 

Missouri  5..' '. 1 

Alabama  3.  6, 15, 20, 21,  20,  28,  35;  Georgia  18;  Tennessee  1, 4; 

A^hftniftS?* ...      

silty  clay  loam 

clay..... ::.. 

Tennfiftsee  4 

15,040 

Total 

668,082 

1  For  key  to  numbers  In  this  column  see  p.  788. 

Duffield  series. — ^The  Duffield  soils  are  brown  to  vellowifih-brown  and  often  contain 
many  shale  and  occasional  limestone  fragments.  The  subsoils  are  yellowish  to  reddish- 
yellow,  being  occasionally  darker  where  derived  from  dark-blue  shales,  and  usually 
red  to  reddish-yellow  where  the  underlying  limestone  bed  is  thick.  The  soils  are 
well  drained.  They  do  not  suffer  from  erosion.  The  soils  are  derived  from  alter- 
nating shale  ahd  limestone  beds.  The  shales  are  yellowish,  reddish,  bluish,  and 
greenish.    The  limestone  layers  are  usually  thin,  but  are  occasionally  massive. 

Area  and  distribution  of  the  soil  of  the  Duffield  series. 


Son  name. 

State  or  area.i 

Acres. 

Pufll^M  nndlfferentfftted 

Pennsylvania  15 

14,400 

1  For  key  to  number  In  this  oolumn  see  p.  788. 

Fort  Payne  series. — ^These  soils  are  pay  to  light  yellow,  the  subsoils  grading  quickly 
from  a  yellow  silty  clay  loam  to  a  stiff,  sticky^  impervious  clay  fainUjr  mottled  witn 
red.  Tne  movement  of  moisture  is  so  slow  in  the  imp»ervious  subsoils  as  to  make 
the  soils  excessively  droughty  in  dry  seasons.  The  soils  are  derived  from  flhales, 
argillaceous  and  shaly  limestone,  and  dolomitic  limestones,  varyine  according  to  the 
character  of  the  parent  rock.  The  clay  and  clay  loam  are  derived  from  shales  and 
argillaceous  or  shaly  limestone,  while  the  loam  and  stony  loam  are  mainly  derived 
from  Knox  dolomite.  The  topography  varies  from  gently  rolling  to  high  and  hilly. 
These  soils  do  not  form  desiraole  agricultural  land.  Com  .and  wheat  give  only  mod- 
erate yields. 

Area  and  distribtUion  of  the  soil  of  the  Fort  Payne  t 


state  or  area.> 


Acres. 


Fort  Payne  clay  loam Tennessee  5 


9,586 


1  For  key  to  number  in  this  oohimn  see  p.  788. 

^^FranksUnon  series. — The  soOs  of  the  Frankstown  series  are  grayish  to  light  brown 
in  color,  and  the  subsoils  pale  yellow  and  friable.  Small  fragments  of  a  soft,  yellow- 
ish, partly  weathered  rocx  and  fragments  of  a  hard  erayish  to  pinkish  Binty  rock 
occur  on  the  surface  and  throughout  the  soil  section.  In  manv  places  the  substratum 
contains  50  per  cent  or  more  of  this  soft  yellowish  rock.  These  soils  are  typicidly 
developed  on  the  smooth  but  rather  narrow  ridges  of  the  Appalachian  Mountain 
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regionB  of  Peniwylvania  and  poflsibly  over  similar  rqrions  to  the  eouth.  they  usually 
occupy  Bituations  considerably  higher  than  the  Hagerstown  soils  and  are  locaUy 
known  as  '^gravelly  land/'  '^bastard  limestone/'  and ^* limestone  land/'  The  mate- 
rial is  derived  irom  the  shales  and  cherty  limestones  of  the  ui)per  part  of  the  lower 
Helderberg  formation.  Occasionally  limestone  is  encountered  in  the  series,  but  gen- 
erally it  is  not  seen  in  sections  of  any  considerable  depth.  These  soils  are  ^[uite 
productive,  beins  suited  to  wheat,  com,  clover,  and  grass,  and  to  certain  varieties 
of  apples,  particularly  the  Jonathan. 


Area  and  distribution  of  the  soil  of  the  Frankatown  series. 

Son  name. 

State  or  area.^ 

Acres. 

FnnlDrtown  stony  loam 

Pennsylvania  2,  8 

31,168 

I  For  key  to  numbers  in  this  column  see  p.  733. 

Quthrie  Mries.— This  series  includes  the  grayish  to  almost  white  silty  soils  developed 
in  flat  or  slightly  depressed  areas  having  poor  surface  drainage.  The  subsoils  are 
usually  pale  yellow  or  pale  yellow  mottlea  with  gray,  and  are  rather  compact  in 
structure.  They  are  associated  with  the  Clarksville  soils  and  really  represent  poorly 
drained  areas  of  the  latter  series.  Under  ordinary  conditions  they  are  oest  suited  to 
msses,  but  when  drained  can  be  used  for  com  and  other  grain  crops  with  fairly  sads- 
nctory  results. 

Area  arid  distribution  of  the  soils  of  the  Guthrie  series. 


Son  name. 

State  or  area.i 

Acres. 

Ontlirle  silt  loam 

Alabama  10, 35;  Kentucky  4;  Missouri  5;  Tennessee  1, 3, 10, 12. 
Alabama  19, 23;  Kentucky  2;  Tennessee  9 

9,216 

day 

20,584 

Total 

29,800 

1  For  key  to  numbers  in  this  column  see  p.  783. 

Haaersiown  series. — The  soils  of  the  Hagerstown  series  are  prevailingly  brown  in  color, 
with  lightrbrown  to  reddish-brown  subsoils.  In  some  ureas  the  subsoil  is  red  or  dull 
red,  but  never  so  pronounced  in  color  as  that  of  the  Decatur  series.  These  soils  are 
most  typically  developed  in  the  limestone  valleys  of  the  Appalachian  Mountain 
re«[ion  and  in  the  central  basins  of  Kentucky  and  Tennessee  with  outlying  areas  in  the 
aajoining  Piedmont  Plateau  region.  Fragments  of  limestone  and  outcrops  are  of 
common  occurrence.  The  topography  is  undulating  to  gently  rolling,  well  suited  to 
cultivation.  The  soils  are  very  proauctive  and  admirably  adapted  to  com,  small  grain, 
clover,  bluegrasB,  timothy,  apples,  and  in  the  Southem  States  to  cotton. 

Area  and  distribution  of  the  soils  of  the  Hagerstovm  series. 


Boll  name. 


State  or  aiea.^ 


Acres. 


BacHRBtown  sandy  loam 

fine  sandy  loam . 


atony  loam. 
flOtloam.... 


day  loam., 
clay 


stony  clay 

nndmerentiated. 


Alabama  19;  Pennsylvania  2, 8;  Tennessee  11;  Virginia  1, 3, 7; 

West  Virginia  8. 

Alabama  20. 

Alabama  15, 16, 19, 20,  21,  23,  26,  28;  Kentucky  2, 3, 5;  Penn- 

^Wania  1,  2.  8, 5, 6,  9, 10, 12;  Tennessee  2,  3, 5, 7,  11;  Vir- 

Alabama  1 J,  io,  21;  Pennsylvania  1, 2, 3, 5, 8, 11;  Tennessee  1, 3, 
4, 10, 11, 12j  Virginia  1,3. 9. 

Georgia  18;  Kentucky  4;  lussouri  4;  Pennsylvania  2, 5, 8;  Ten- 
nessee 1. 12;  Virginia  9. 

Alabama  20, 28;  Pennsylvania  2, 3, 5. 8, 9;  Virginia  9 

Alabama  16, 19;  Oeorda  18;  Kentucky  2, 3. 5;  Pennsylvania  5, 
9;  Tennessee  5;  Vir^^  1, 8;  West  Virginia  3. 

Alabama  4, 15;  Kentucky  2;  Tennessee  4 

Pennsylvania  13, 15 


66.508 

6,720 
1,192,646 


382,702 

317,632 

139,784 
363,546 

55,808 
475,648 


TOClA. 


3,000,968 


'  For  key  to  numbers  in  this  column  see  p.  788. 
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Hollywood  8erU$. — ^The  boUb  of  this  series  are  characterized  by  their  dark-gray  to 
black  color,  heavy  texture » and  refractory  structure .  The  subsoils  consist  of  dark-p»y 
to  yellowj  sticky,  heavy  clav,  occasionally  mottled  with  red.  The  soils  are  of  lime- 
stone origm  and  occupy  low,  nat  limestone  valleys,  being  frequently  found  near  streams. 
The  prevailing  refractory  structure  of  the  soil  makes  cmtivation  difficult  except  under 
favorable  conditions  of  moisture.  Com  and  grass  are  the  principal  crops,  giving  fair 
yields. 

Area  and  distnbiUion  of  the  soils  of  the  Hollywood  series. 


SoO 


Hollywood  olay  loam, 
clay 


Total. 


1  For  key  to  numbers  in  this  column  see  p.  78S. 

Locust  series. — ^These  soils  are  grayish  yellow,  the  subsoils  consisting  of  a  yellow 
silty  clay  underlain  by  a  stratum  of  gravel.  They  are  found  as  strips  near  drainage- 
wa^TB.  The  surface  is  slightly  undulating  and  drainage  good .  The  soils  are  productive, 
giving  good  yields  of  cotton  and  com. 

Area  and  distribution  of  the  soU  of  the  Locust  series. 


Soil  name. 

State  or  area.& 

Acres. 

I/Ocnst  sflt  loam 

Alabama  15 

4,982 

1  For  key  to  number  in  this  column  see  p.  733. 

Mwrrill  series,— The  soils  of  the  Murrill  series  are  brown,  with  yellowish-brown  to 
reddish  subsoils.  They  occupv  undulating  to  gently  slopmg  areas,  near  the  foot  of 
mountains  and  ridges  and  are  derived  from  sandstone,  shfde,  and  limestone  material. 
The  subsoil  usually  consists  of  residual  material  from  limestone,  modified  somewhat 
by  shale  in  certain  areas.  The  surface  soils  consist  principally  of  colluvial  material 
from  the  adjoining  slopes  and  are  composed  chiefly  of  sandstone  and  shale,  though 
some  limestone  enters  into  this  colluvial  wash.  The  members  are  less  productive 
than  the  well-drained  associated  limestone  soils,  but  are  well  suited  to  com,  wheat, 
oats,  grass,  and  clover.    The  sandy  members  produce  good  jdeld  of  vegetables. 

Area  and  distribution  of  the  soUs  of  the  Murrill  series. 


SoU  name. 

State  or  area.i 

Acres. 

IfTirrlll  <f1It1oATn                                                                                 ,      ,    , 

8,704 
16,720 
6,602 

clay  loam         .                                                 .      

ViffrinlaS 

imriifTflrpntiated.... ..  ...  .         . - 

PfliimyTv^Ti^A  l/> , 

Total 

31,016 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Pennington  series, — ^This  series  includes  light-brown  soils  with  mottled  yellow  and 
blue,  intractable  subsoils.  The  members  are  found  along  the  lower  slopes  where 
seepage  waters  from  higher  soils  keep  the  material  in  a  soggy  condition  throughout 
a  gooa  part  of  the  year.  Owing  to  their  position  more  or  less  colluvial  material  has 
been  deposited  over  the  suriace.  The  soils  are  derived  from  interbedded,  calcareous 
shales  and  impure  limestones.  In  their  present  condition  they  have  little  agricultural 
value,  but  when  well  drained  they  should  become  productive. 
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Area  and  distnfnUion  of  the  toil  of  the  Pennington  series. 


SoUoamB.     ' 

State  or  area.i 

Aons. 

PtmwingtftTi  Alay 

Kentiioky  4    ....  

256 

1  For  key  to  number  in  this  oolunm  see  p.  783. 

Poeahontas  series, — ^The  Pocahontas  soils  are  yellowish  gray  to  li^ht  brown  and 
ptrevailingly  of  silty  texture  and  friable  structure.  The  subsoils  consist  of  yellowish 
Bilty  clayloam  to  silty  clay.  These  soils,  while  frequently  associated  with  the  Glarks- 
ville,  are  of  superior  productivity.  The  brownish  color  is  more  pronounced,  the  topog- 
raphy smoother,  and  the  soils  chert  free.  The  materials  are  derived  ^m  shales 
with  some  included  limestones.  The  surface  configuration  is  well  suited  to  agricul- 
ture, and  the  types  are  considered  excellent  agricultural  soils,  being  adapted  to 
com,  clover,  wheat,  cowpeas,  grass,  and,  under  proper  management,  t9  alfalfa. 

Area  and  distribution  of  the  soil  of  the  Pocahontas  series. 


Boll  name. 

State  or  area.^ 

Acres. 

Mfesouri4 

23,616 

1  For  key  to  number  in  this  column  see  p.  783. 

Senhn  series, — ^The  soils  of  the  Senlon  series  have  a  brown  color  and  friable  struc- 
ture. The  subsoils  are  brown  to  reddish  brown  and  contain  large  amounts  of  angular 
chert  gravel  in  the  lower  portion.  These  soils  are  characteristically  developed  in 
strips  along  streams  having  a  gentle  slope  from  the  first  bottom  land  back  to  tne  foot 
or  base  of  the  uplands  proper.  The  material  is  mainly  colluvial  in  origin,  having 
been  washed  down  from  upland  residual  soils  derived  principally  from  cherty  lime- 
stone.   These  are  good  agricultural  soils  and  well  suited  to  com,  oats,  and  grass. 

Area  and  dislribution  of  the  soil  of  the  Senlon  series. 


Soil  name. 

State  or  area.i 

Acres. 

Senlon  sflt  loam 

Missouri  11 

6,628 

1  For  key  to  number  in  this  column  see  p.  733. 

Tilsit  series. — These  soils  range  from  pale  yellow  or  light  brownish  yellow  to  gray, 
with  brownish-yellow  subsoils.  The  soil  in  the  lower  portion  has  a  faint  reddish  tinge 
with  mottlinge  •f  yellow,  gray,  and  brown.  The  material  .is  derived  from  fine-grained 
sandstones  modified  to  some  extent  by  material  derived  from  the  overlying  limestone 
beds .  In  some  cases  the  sandstone?  are  mterbedded  with  the  limestones  of  the  Limestone 
Valleys  and  Uplands  province.  The  soils  differ  from  the  Dekalb  series  in  their  rela- 
tively smooth  topography,  their  more  intimate  association  with  limestone  soils,  and 
in  their  brownieh-yellow  color.  The  topography  of  the  areas  in  which  they  occur  is 
undulating  to  hilly,  but  not  mountainous. 

Area  and  distribiUion  of  the  soil  of  the  Tilsit  series. 


Sou  name. 

State  or  area.i 

Acres. 

Tflsit  silt  loam 

\riffMniH4 

39,168 

>  For  key  to  number  in  this  column  see  p.  783. 


Digitized  by 


Google 


96  SOILS  OF  THE  UNITED  STATES. 

THB  BOIL  TYPB8  AND  THBIB  TT8B. 

8ANDT  LOAM  OBOUP. 

The  Bandy  loam  group  is  repreaented  in  the  Limeetone  ValleyBlandlUplande 
province,  00  far  as  the  soil  ourveyB  have  extended,  by  one  type^  the  Hageratown 
nndy  loam.  This  has  been  encountered  in  various  portions  of  the  valley,  from 
Pennsylvania  to  Alabama,  although  the  area  mapped  is  rather  small.  The  sandy 
material  is  generally  derived  from  sandstone  rocks  associated  with  the  limestones, 
giving  rise  to  the  typical  Hagerstown  material. 

The  sand  content  gives  the  soil  a  friable  structure,  making  it  considerably  easier 
to  cultivate  than  the  heavier  soils  of  the  province.  The  subsoil,  which  usually  is 
encountered  within  10  to  15  inches  of  the  sumce,  is  a  rather  compact  clay  and  retentive 
of  moisture.  These  soils,  therefore,  have  good  drainage  in  the  suiface  portion,  but 
are  not  excessively  dndned  as  are  some  of  the  sandier  types  of  the  Atlantic  and  Gulf 
Coastal  Plains. 

Crops  usually  reach  maturitv  on  these  li^ht-textured  soils  somewhat  earlier  than 
on  the  heavier  types,  making  them  better  suited  to  the  production  of  early  vegetables 
than  any  of  the  other  soils  of  the  province. 

The  general  ^um  crops  give  moderate  to  good  ^elds  where  properly  managed, 
especiaUy  where  a  good  organic  content  is  maintamed.  Grass  does  not  do  as  well 
as  on  the  heavier  sous.    Peaches  and  certain  varieties  of  apples  do  well. 

Hagerstovm  sanchf  loam. — ^The  soil  consists  of  a  gray  to  yellowish  or  light-brown  sandy 
loam  about  12  inches  deep.  The  subsoil  is  a  yellowish-red  clay,  ^jading  into  a  stiff 
red  clay  in  the  lower  portion.  The  tvpe  occupies  some  of  the  hifher  rid^  of  the 
^ley  and  is  well  drained.  The  soil  material  is  chiefly  of  residual  origin,  being 
derived  from  limestone  and  modified  to  some  extent  by  sandy  material  from  either 
sandstone,  arenaceous  limestone  associated  with  the  purer  limestone,  or  from  coUuvial 
material  derived  from  adjacent  slopes. 

Area  and  dUtribiUian  of  the  Bandy  loam. 


BoanaiiiB. 

State  or  araa.^ 

Aores. 

Hagerstown  sandy  loam 

Alabama  19;  PennsylTanla  2, 8;  Temwssee  11;  Vii|;iziia  1,3,7; 
WoBt  Virginia  8. 

66,502 

1  For  key  to  numbers  in  this  column  see  p.  733. 
ORAVELLT  SANDT  LOAM  PHASE. 

The  Clarksville  gravelly  sandy  loam  is  the  only  member  of  this  group  so  far  encoun- 
tered. This  type  occupies  hilly  to  rolling  areas,  generally  near  streams.  Its  sand^ 
character  is  due  to  the  influence  of  either  arenaceous  limestone  or  sandstone.  It  is 
not  likelv  that  any  considerable  area  of  land  represented  by  members  of  this  group 
will  be  found  within  the  Limestone  province.  Where  encountered  they  probably 
will  be  of  low  agricultural  value  because  of  their  unfavorable  surface  features  and  a 
high  gravel  content  which  renders  cultivation  diflScult. 

Cuarhsville  gravelly  sarufy  loam. — ^The  soil  to  a  depth  of  6  to  12  inches  consists  of 
a  gray  to  ^yish-brown,  silty  fine  sandy  loam  or  silt]^  sand^r  loam,  carrying  a  mod- 
erate to  high  percentage  of  snmll  fragments  of  chert  mixed  with  shale  and  sandstone, 
andj  in  places,  rounded  sandstone.  The  subsoil  is  a  ^yiah  to  yellow  heavy  loam 
or  silty  clay  loam  which  frequentiy  erades  into  a  reddish  or  yellow  silty  clay.  The 
type  IS  of  residual  origin,  and  usually  occupies  the  smoother,  lower  slopes  which 
in  places  have  been  influenced  by  coUuvial  material.  The  soil  is  well  drained. 
Under  ordinary  methods  of  farming  only  fair  yields  of  the  genend  farm  crops,  prin- 
cipally com  and  cotton,  are  secured.  The  type  is  well  suited  to  Irish  and  sweet 
potatoes,  cantaloupes,  and  strawberries.  Apples,  plums,  pears,  raspberries,  and 
blackberries  do  well. 
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Area  and  distribution  of  the  gravelly  sandy  loam. 
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Boil  name. 

state  or  area.> 

Aoras. 

d*rlnr«rnW>  myeUY  Ruidv  loftin 

Alftbamft  fl,?ff 

17,024 

1  For  key  to  numbers  In  this  oolumn  see  p.  73S. 


FINE   SANDY  LOAM  GBOUP. 

The  fine  sandy  loam  coven  a  very  small  area  in  this  province,  being  repreaented  by 
patchv  occuiiencefl  where  several  important  series  have  been  influencea  by  material 
from  nne-ffrained  sandstone  and  arenaceous  limestone.  These  soils  give  udrly  good 
results  wim  medium-early  vegetables.  The  seneral  farm  crops  yield  well  where  the 
soil  is  carefully  handled^  its  productiveness  being  nearly  equal  to  that  of  the  loam 
group.  The  land  is  easily  plowed  and  kept  in  a  good  state  of  tilth.  The  areas  usa- 
ally  are  not  sufficiently  extensive  to  warrant  the  establishment  of  very  important 
trucking  industries. 

CJarmiUe  fne  sandy  loam. — ^The  soil,  varying  in  depth  from  6  to  15  inches,  is  a 
gray  fine  sandy  loam  of  loose  texture.  The  subsoil,  to  a  depth  of  more  than  3  feet,  is 
a  red  sandy  clay,  the  sand  content  bein^^  more  pronounced  m  the  upper  portion,  or  a 
yellow  silt  loam  to  silty  clay  loam  sometimes  grading  into  a  reddish  clay  loam  or  clay. 
The  surface  features  are  not  uniform,  varying  from  low  rolling  hills  to  narrow  ridges. 
The  type  has  been  formed  laively  from  remnants  of  the  sandy  layers  of  the  Lafayette 
formation,  mixed  with  the  ctays  of  the  underlying  limestone.  Surface  dxunage  is 
complete,  but  the  subsoil  is  capable  of  retaining  a  laige  quantity  of  moisture.  The 
soil  should  be  excellent  for  peaches,  and,  where  well  dramed,  for  cotton  and  other 
general  farm  crops. 

Colbert  fine  sandy  loam. — ^The  soil  is  a  gray  to  brownish  fine  sandy  loam  6  to  8  inches 
deep,  underlain  by  yellow  or  mottled  gray  and  yellow,  heavy,  fine  sandy  loam  or 
ssnay  clay.  The  topography  is  gently  rolling  to  slishtly  undulating.  In  a^culturai 
value  the  type  lies  between  the  red  limestone  land  and  the  gray  mountam  lands  of 
the  Goal  Measures. 

Hagerstovm  fine  sandy  loam. — ^The  type  consists  of  a  light-brown  to  reddish-brown 
fine  sandy  loam,  from  6  to  12  inches  deep,  underlain  by  a  red  or  reddish-brown,  some- 
what friable,  fine  sandy  clay.  The  fine  material  is  derived  mainly  from  limestone, 
the  coarser  particles  of  sand  coming  principally  from  the  associated  sandstones.  The 
soil  is  adapted  to  the  general  farm  crops  of  the  region.  Some  of  the  vegetables  can 
also  be  grown. 

Area  and  distrihiUion  of  the  fine  sandy  loams. 


State  or  area.^ 


AcfBS. 


Haesntown  fine  aandv  loam. 
ClarlciTlUe  fine  sandy  loam. . . 
Colbert  fine  sandy  loam 


Alabama  26. 
Alabama  23. 
Alabama  10. 


6,720 

1,856 

960 


Total. 


9,536 


>  For  key  to  nombeis  in  this  column  see  p.  733. 


LOAM  GROUP. 

The  loam  group  includes  a  very  large  portion  of  the  Limestone  Valleys  and  Uplands 
province,  ranking  next  to  the  silt  loam  types  in  extent.  The  ^up  is  represented 
throughout  that  portion  of  the  province  east  of  the  Mississippi  Kiver.  The  texture 
of  these  soils  is  largely  influenced  by  the  charactei^of  the  rocKs  from  which  they  are 
formed. 

When  properly  plowed  and  harrowed  these  soils  assume  a  mellow  structure  which 
is  easily  mamtamed,  especially  where  rotations  are  practiced  which  include  an  occa- 
sional oiganic-matter  supplying  crop,  such  as  cowpeas  and  clover.  Good  implements 
and  fairly  heavy  stock  are  necessary  to  handle  the  loam  soils  properly.  The  topog- 
n^hy  in  most  cases  permits  of  ready  cultivation  without  danger  of  destructive  ero- 
sion. 
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All  the  members  of  the  group  are  ideal  general  farm  crop  soils.  Some  of  them  are 
naturally  more  productive  than  others,  but  the  inferior  lanas  can  be  built  up,  particu- 
larly with  applications  of  lime,  deep  fall  plowing,  and  crop  rotations  which  mclude 
the  legumes.  ^  Wheat,  com,  oats,  rye,  tobacco,  cowpeas,  clover,  and  vetch  give  good 
results  on  a  laige  part  of  the  loams.  Grass  also  does  well  on  certain  types,  particu- 
larlv  the  Hagerstown  loam,  both  as  a  hog  crop  and  for  grazing.  A  nuniber  of  vege- 
tables, such  as  Irish  potatoes,  cabbage,  and  spinach  do  well  as  medium  and  late  crops. 
Apples  and  peaches  ^ve  good  returns  in  those  situations  having  proper  air  drainage. 
Cotton  can  be  grown  m  the  more  southerly  areas. 

The  Hagerstown  loam  is  by  far  the  most  extensive  of  the  group.  Over  a  million 
acres  have  been  mapped  in  various  portions  of  the  Limestone  Valleys  from  Pennsyl- 
vania to  Alabama,  tne  Central  Basin  of  Tennessee,  and  the  Blueerass  Ri^on  of 
Kentucky.  This  is  naturally  a  fertile  soil  and  is  easily  cultivated  and  maintamed  in 
a  hiffh  state  of  productivity. 

The  ClarksviUe  type  is  found  on  rather  small  tracts  in  those  valley  areas  occupied 
by  cherty  limestones  throughout  the  Highland  Rim  of  Alabama,  Tennessee,  and  Ken- 
tucky. It  is  considerably  less  productive  than  the  Hagerstown  loam,  but  gives  fair 
to  good  returns,  according  to  treatment. 

The  Decatur  loam,  which  occupies  some  fair-sized  areas  in  the  Limestone  Valleys, 
particularly  in  Alabama,  Georgia,  and  Tennessee,  is  equal  in  productivity  to  the 
Hagerstown  loam,  and  is  somewhat  more  durable. 

The  Conestoga  loam  is  distinguished  from  the  other  types  of  the  group  by  the  greasy 
feel  of  the  subsoil.  It  is  not  so  productive  as  the  Hagerstown  and  I)ecatur  loams. 
The  type  has  a  moderate  development  in  the  northern  section  of  the  province. 

The  Athol  loam  is  local  in  occurrence.  It  owes  its  somewhat  irregular  character- 
istics to  the  variable  nature  of  the  parent  rock,  consisting  mainly  of  limestone  con- 
glomerate. 

Athol  loam. — The  surface  soil  consists  of  a  brownish-red  to  lifht-brown  medium 
loam  to  heavy  silty  loam  about  10  inches  deep.  The  subsoil  is  reddish-brown,  yellow- 
ish-red, or  yellow  clay  loam  or  sandy  clav.  The  soil  is  similar  in  some  respects  to 
both  the  Hagerstown  silt  loam  and  Penn  loam,  but  is  recognized  as  a  distinct  type. 
It  is  derived  from  a  breccia  known  as  Potomac  marble,  composed  of  water-worn  frag- 
ments of  limestone,  Cambrian  sandstone,  and  Triassic  sandstone  embedded  in  a  matrix 
of  Triassic  material.  Rock  outcrops  occur  in  places.  The  surface  is  gently  to  mod- 
erately rolling.  The  type  is  adapted  to  general  farming.  Wheat  yielos  from  12  to  28 
bushels,  com  30  to  50  bushels,  oats  about  38  bushels,  and  timothy  1  to  1^  tons  per  acre. 

Clarksville  loam. — ^The  soil  is  a  li^ht-brown.  yellow  or  gray  silty  loam  to  silty  fine 
sandy  loam,  8  inches  in  depth  carrying  a  few  cnerty  and  siliceous  limestone  fragments. 
The  subsoil  is  a  heavy,  yellow  silt  loam  grading  frequently  into  a  reddish-yellow  silty 
clay  loam,  becoming  a  dark-red  silty  clay  loam  or  clay  at  a  depth  of  36  inches.  The 
type  occupies  rolling  to  hilly  areas  and  is  inclined  to  be  droughty.  It  is  derived  from 
siliceous  limestone  or  dolomite.  It  produces  fair  crops  of  cotton.  Strawberries  and 
cantaloupes  do  well,  while  com  gives  moderate  yields. 

Conestoga  loam. — The  type  consists  of  a  brown  loam  about  12  inches  deep,  underlain 
by  a  light  clay  loam,  ^radine  at  a  depth  of  30  inches  into  partially  decomposed  schistose 
limestone.  It  occupies  rolling  valley  land  and  is  derived  from  the  decomposition  of 
schistose  limestone.  It  has  a  greasy  or  soapy  feel  when  rubbed  between  tne  fingers. 
It  is  recognized  as  an  excellent  soil  for  general  agriculture. 

Decatur  loam. — ^This  type  consists  of  a  brown  heavy  fine  sandy  loam  to  dark-brown 
friable  loam  from  4  to  10  inches  deep.  The  subsoil  is  a  bright-red  or  yellowish-red  clay 
grading  into  a  stiff,  sticky,  dark-red  clay.  Occasional  ^vel  areas  occur  near  stream 
courses.  The  type  occupies  rolling  uplands  in  the  vicinity  of  the  larger  streams. 
Drainage  is  g;oo<l  and  the  type  suffers  but  little  from  erosion.  The  material  is  larsely 
of  residual  origin  from  limestone  rocks,  influenced  somewhat  by  colluvial  or  residual 
material  from  associated  siliceous  limestone  and  sandstone.  The  type  is  adapted  to 
cotton,  small  grain,  com,  grass,  small  fmits,  and  tree  fmits.  Alfalfa  can  be  made  a 
successful  crop. 

Hagerstown  loam. — ^The  soil  is  a  brown  or  yellow  loam,  averaging  about  12  inches  in 
depth.  The  subsoil  is  a  yellow  or  reddish  clay  loam  to  a  depth  of  24  inches,  but  fre- 
quently grades  into  a  stirf,  yellowish-red  clay.  The  type  occupies  rolling  valley  land , 
and  is  derived  from  the  weathering  of  pure  limestone.  This  is  a  typical  com  soil.  It 
is  one  of  the  best  general  farming  types  in  the  Eastern  States  and  is  used  for  com, 
tobacco,  wheat,  grass,  and  apples. 
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Area  and  distribution  of  the  loams. 


Sou 


state  or  area.i 


Acres. 


flagerstown  loam. 


ClarksviUfiloam.. 

Decatur  loam 

Gonestoga  loam.. 
A^oiloam 


Alabama  15, 16, 10,  20,  21,  23,  26,  28;  Kentucky  2,  3,  5;  Pemi- 

E'    knia  1,  2,  3. 5,  6,  9, 10. 12;  Temiessee  2,  3,  5,  7, 11:  Vir- 
1, 3,  7,  9. 
aa6, 10,35;  Temiessee  4 

Alabama  3,  4,  6,  20,  28, 35;  Georgia  18;  Temiessee  10 

Pemisylvania  9, 12 

Pemisylvania  3 


1,192,646 

129,024 

88,128 

52,344 

3,968 


Total. 


1,466,110 


&  For  key  to  numbers  in  this  column  see  p.  733. 
8TONT  LOAM  FHA8B. 

The  Btonv  loams,  according  to  the  eoil  surveys  already  made,  embrace  a  larger  area 
than  any  otner  group  or  phase  group  of  soils  encountered  within  the  Limestone  valleys 
and  Uplands  province.  The  material  is  practically  identical  with  that  of  the  cor- 
responding loam  types,  the  important  difference  being  the  prevailingly  rougher  topog- 
rapny  and  greater  quantity  of  stone  fra^ents  present.  The  members  of  this  pnase 
group  have  about  the  same  crop  adaptation  as  the  corresponding  members  of  the  loam 
group,  but  the  yields  average  considerably  lower,  on  account  of  the  difficulty  en- 
countered in  their  cultivation. 

Over  3,000,000  acres  of  the  Glarksville  stony  loam  have  been  mapped  in  the  Hiffh- 
and  Rim  region  of  Alabama,  Kentucky,  and  Tennessee,  in  the  cherty  ridges  of  ue 
limestone  valleys  of  Tennessee,  Georgia,  and  Alabama,  and  in  the  Ozark  Plateau. 
The  type  occupies  the  most  deeply  dissected,  steepest,  and  roughest  portions  of  these 
regions.  It  is  derived  from  cherty  limestone  and  is  thickly  strewn  with  small  and 
laige  stones  of  cherty  material.  A  considerable  part  of  the  type  is  best  suited  to 
pasturs^,  forestry,  apples,  and  peaches. 

The  Hflgerstown  stony  loam  has  an  extensive  development  in  the  limestone  valleys 
from  Pennsylvania  to  Alabama,  and  in  the  basins  of  Tennessee  and  Kentucky.  Where 
not  too  rough  and  stony  it  is  a  productive  soil.  The  stones  consist  of  bot^  limestone 
and  cherty  limestone  fragments  with  some  sandstone  from  adjacent  slopes.  Its  crop 
adaptation  is  about  the  same  as  that  of  the  Ha^r8tx)wn  loom. 

llie  Decatur  stony  loam  is  found  extensively  in  the  valley  regions  of  Alabama, 
Tennessee,  and  Georgia,  and  ranks  approximately  as  the  equivalent  of  the  Hagers- 
town  stony  loam.  It  is  derived  from  cherty  limestone  and  magnesium  limestone,  the 
rock  fragments  consisting  mainly  of  cherty  material. 

Claratville  stony  loam, — ^The  surface  soil  consists  of  a  gray  to  li^ht-yellow  or  brown, 
ailty  loam,  about  6  inches  deep,  overlying  yellowish-red  to  red  sifty  clay  or  clay. 
Bom  soil  and  subsoil  contain  from  20  to  50  per  cent  of  angular  fragments  of  chert  and 
siliceous  limestone.  The  type  occupies  rough,  broken  country  with  deeply  cut, 
narrow  valleys.  It  is  a  residual  soil,  derived  from  cherty  siliceous  limestones,  and  is 
thin  and  stony  and  of  little  agricultural  value.  It  is  largely  covered  with  a  thick 
second  growth  of  oak.    It  is  best  adapted  to  apples  and  peaches. 

Decatur  stony  loam. — ^The  type  consists  of  a  aark-brown  silty  loam  from  6  to  10 
inches  deep,  underlain  by  a  dark-red  or  yellowish-red,  heavy  clay  loam  grading  into  a 
stiff,  plastic  dark-red  clay.  From  10  to  70  per  cent  or  more  of  the  surface  soil  is  made 
up  of  subangular,  angular,  and  rounded  sandstone,  quartz,  quartzite  gravel,  and 
stones.  Some  chert  and  siliceous  limestone  occur  locally  with  veins  and  strata  of  the 
same  material  in  the  subsoil.  The  type  occupies  the  lower  slopes  of  mountains  and 
tops  and  slopes  of  valley  ridges.  The  surface  is  rather  hilly  and  rough,  which  insures 
good  drainage.  Droughts  are  seldom  injurious.  The  type  consists  largely  of  residual 
material  from  the  ^ox  dolomite  which  forms  the  subsoil,  while  the  soil  appears 
to  contain  much  coUuvial  material.  The  rounded  stones  and  gravel  occurring  in 
some  localities  have  probably  been  worn  by  the  action  of  streams  rushing  down  the 
slopes. 

Frankstovm  stony  loam. — ^The  soil  is  a  sray  to  grajrish-brown  silt  loam  underlain 
at  a  depth  of  6  to  8  inches  by  a  yellowish  silt  loam.  Soft,  yellowish,  partly- weathered 
rock  fragments  are  abimdant  on  the  surface  and  throughout  Hie  soil  section,  ranging 
in  size  from  gravel  to  large  stones.  In  places  they  are  sufficiently  numerous  to  inter- 
fere seriously  with  cultivation.  The  soil  is  derived  from  the  upper  portion  of  the 
Lower  Helderbeig  formation.    The  type  is  locally  styled  'limestone  gravelly  land,'' 
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and  occupies  rather  narrow  ridges.    The  soil  is  productive  and  gives  good  results 
with  wheat,  corn,  clover,  grass,  and  apples. 

Hagerstown  atony  loam. — ^The  soil  consists  of  a  silty  or  fine  sandy  loam  about  8 
inches  deep,  usuafiy  brown  in  color,  but  varying  from  light  jgray  to  yellowish.  The 
subsoil  consists  of  a  ^^ellow  or  yellowish-red  clay  loam  gradme  at  an  average  depth 
of  24  inches  into  a  stiff  red  clay  which  extends  to  unknown  depths.  Angular  frag- 
ments of  chert  and  limestone  are  found  on  the  surface,  throughout  the  soil,  and  con- 
tinuing throueh  the  first  few  inches  of  the  subsoil.  The  tyrpe  is  residual  in  origin, 
and  derived  trom  the  solution  of  impure  limestone  containing  cherty  layers,  the 
insoluble  materials  being  concentrated  on  the  surface.  It  occupies  high  ridges 
and  slopes  in  the  limestone  valleys.  The  natural  drainage  is  thorough,  but  the  close- 
textured  subsoil  makes  the  type  retentive  of  moisture  and  fertilizers.  The  soil  is 
particularly  adapted  to  fruit  growing.  Of  the  field  crops  com  produces  best.  Grass 
also  does  well. 

Area  ardd  dUtribuHon  of  the  atony  loams. 


Son 


state  or  area.^ 


Acres. 


darksville  stony  loam . 


Hacerstown  stony  loam. 


I>edatur  stony  loam 

Frankstown  stony  loam. . 


Alabama  3, 4, 6, 8, 10, 15, 16, 21, 23, 35;  Arkansas  2;  Georgia  18; 

Missouri  5, 6, 7, 8, 9, 11, 13, 18, 22;  Tennessee,  1, 2, 3, 5, 7, 9, 10, 

12. 
Alabama  19, 20, 21;  Pennsylvania  1, 2, 3, 5, 8, 11;  Tennessee  1, 3, 

4,10,12;  Vir2inia.l,3,9. 

Alabama  6,20,35;  Tennessee  10 

Pennsylvania  2,8 


3,029,268 

382,702 

132,006 
31,168 


Total. 


3,575,746 


I  For  key  to  numbers  in  this  column,  see  p.  733. 


CHBBTT  LOAM  PHASE. 


The  cherty  loam  soils  are  represented  in  this  province  in  so  far  as  surveyed  by  only 
one  type,  the  Decatur  cherty  loam.  The  fine  material  of  this  type  is  essenUaUy  the 
same  as  that  of  the  Decatur  loam,  but  enough  chert  material  is  present  to  make  the 
soil  somewhat  more  difilcult  to  cultivate.  The  type  ordinarify  occupies  rougher 
areas  thiui  the  loam,  and  varies  but  little  in  crop  adaptation,  although  yields  average 
slifihtly  lower  owing  to  rougher  topography  and  increased  stone  content. 

Decatvr  cherty  loam. — ^The  surface  soil  consists  of  a  reddish-brown  to  dark  reddish- 
brown  loam  to  silt  loam,  from  8  to  12  inches  deep.  The  subsoil  is  a  reddish-brown  to 
red  clay,  the  red  coloring  becoming  more  pronoimced  with  depth.  Fragments  and 
nodules  of  chert  are  present  on  the  surface  and  throughout  the  soil  section  in  quan- 
tities sufiicient  to  interfere  with  cultivation.  The  material  is  derived  from  cnerty 
limestone.  The  type  occupies  slopes  and  knolls  over  which  erosion  has. been  fairly 
active,  although  tne  presence  of  cnert  lessens  the  damage  from  this  source  to  some 
extent.  Much  of  the  tjrpe  is  timbered  with  oak,  hickory,  cedar,  poplar,  and  some 
walnut.  Cotton,  com,  and  clover  are  the  crops  generally  grown  with  faix  to  moder- 
ately good  yields. 

Area  and  distribution  of  the  cherty  loam,. 


Son  name. 

State  or  urtaJ 

Acres. 

Deoatur  oherty  loam 

AlabaiPa  26 

23,040 

I  For  key  to  number  in  this  column,  see  p.  733. 


ORAYELLY  LOAM  PHASE. 

Only  one  t3rpe  of  the  gravelly  loam  soils  has  been  mapj>ed,  the  ClarksvOle  gravelly 
loam.  It  occupies  extensive  areas  in  Tennessee,  Georna,  and  Alabama,  where  it  is 
confined  mainly  to  those  locations  occupied  by  cherty  limestone  rocks.  Most  of  the 
type  occurs  in  the  cherty  ridees  of  the  valley  region.  The  fine  material  is  not  very 
dinerent  from  that  of  the  Clarksville  loam,  but  the  abundance  of  small,  angular  chert 
fraements  imparts  to  the  soil  the  charactenstics  of  a  gravelly  loam.  Most  of  it  is 
rather  difficult  to  work,  especially  where  the  organic  matter  content  has  become 
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depleted.  Strong  teams  and  plows  are  necessary  to  turn  the  soil  to  proper  depth, 
particularly  in  fields  where  a  low  oiganic  matter  content  has  favored  the  development 
of  conditions  approaching  a  hardpan.  Most  of  the  type  can  be  cultivated  without 
daoffer  of  serious  erosion,  since  the  gravel  present  tends  to  hold  the  soil  in  place  against 
theforce  of  runnin£[  water. 

CkarlsvUle  gravetty  loam,— The  surface  soil  consists  of  a  ^y  to  yellowish-giay  silt 
loam  carrying  a  relatively  small  Quantity  of  fine  and  medium  grades  of  sand.  The 
subeoU  is  a  grayish  to  reddish-yellow,  heavy  silt  loam,  which  quickly  grades  into  a 
sil^  clay.  From  10  to  25  per  cent  of  small  angular  chert  gravel  is  found  on  the  surface 
and  smidler  quantities  appear  throughout  the  soil  mass.  The  type  is  derivcxi  from 
Knox  dolomite.  The  surrace  is  undulating  to  gently  rolling  and  cultivation  is  easy. 
Fair  yields  of  com  and  cotton  are  obtained.  The  type  is  best  suited  to  general  farming 
and  stock  raising.    Cantaloupes  and  strawberries  give  fair  to  good  yields. 

Area  and  distnbiUion  of  the  gravelly  loam. 


Soflname. 

State  or  area.i 

Acres. 

QarkSYlQe  graveUy  loam 

Alabama  15, 20, 28, 87;  Georgia  18;  Missouri  11 

220,096 

I  For  key  to  numbers  in  this  column  see  p.  738. 
SILT  LOAM  GROUP. 

The  silt  loams  comprise  an  extensive  area  in  the  Limestone  Valleys  and  Uplands 
province.  They  are  widel}r  developed  over  the  entire  portion  of  the  province  east  of 
the  Mississippi  River,  and  in  the  West  in  the  Ozark  Plateau  division.  The  texture 
of  the  soil  is  due  to  the  fine-grained  character  of  the  parent  limestone. 

Owing  to  the  tendency  of  these  fine  textured  soils  to  assume  a  compact  structural 
condition  after  heavy  rains,  intensive  methods  of  culture  with  fairly  strong  tools  and 
heavy  teams  are  required  to  maintain  a  good  condition  of  tilth,  especially  where  the 
sapply  of  oiganic  matter  has  been  allowed  to  run  low.  Moderate  to  libeml  additions 
of  lime  and  oiganic  matter  sreatly  improve  the  physical  condition  of  these  soils. 

The  members  of  the  silt  loam  group  are  adapted  primarily  to  the  production  of  the 
general  farm  crops,  including  com,  wheat,  oats,  rve,  grass  for  hay  and  pasturajg^e, 
tobacco,  cowpeas.  and  clover.  Cotton  does  well  in  tine  southern  areas.  Strawberries, 
cantaloupes,  caboage,  and  Lrish  potatoes  do  very  well  on  these  soils,  although  they 
Dsually  mature  later  than  on  the  lifter  textured  soils.  Apples  and  peaches  give 
good  results  in  certain  localities,  particularly  on  the  Hagerstown  and  Decatur  types. 

The  Clarksville  silt  loam  is  the  most  extensive  member  of  the  group,  over  1.600,000 
acres  having  been  mapped  in  the  Highland  Rim  and  plateau  re^ns  of  Alabama, 
Tennessee,  Kentucky,  and  Missouri.  East  of  the  Mississippi  River  it  is  the  dominant 
soil  of  the  upland  division  of  the  province.  The  surface  configuration  of  the  greater 
part  of  the  type  is  well  suited  to  tillage  operations.  The  productivity  of  the  soil, 
nowever,  aveia^  considerably  lower  than  that  of  the  types  derived  from  limestone 
canying  less  siliceous  material,  such  as  the  Hagerstown  and  Decatur  soils. 

Tne  Guthrie  silt  loam  occupies  poorly  draoned  depressions  within  areas  of  the 
Clarksville  silt  loam,  the  material  having  been  derived  from  the  same  rocks  as  the 
Clarksville.  The  gray  to  white  color  of  the  Guthrie  is  due  to  poor  drainage. 
^  The  Hagerstown  sut  loam  has  a  moderately  extensive  occurrence  throughout  the 
limestone  valleys  and  in  the  basin  regions  of  Tennessee  and  Kentucky.  This  is  a 
very  productive  soil,  adapted  to  a  wide  range  of  general  farm  crops.  Apples  also  are 
successfully  grown. 

The  Decatur  silt  loam  is  confined  mainly  to  the  inore  southern  valleys.  This  type 
has  about  the  same  capabilities  as  the  Hagerstown  silt  loam,  the  important  difference 
being  its  dark-red  color,  as  distinguished  Som  the  brown  to  reddish-orown  color  of  the 
Hagmtown  soil. 

xhe  Colbert  silt  loam  represents  a  rather  poorly  drained,  flat  valley  soil,  derived 
principally  from  pure  limestone. 

Tlie  Baxter  silt  loam  of  the  Ozark  region  is  rather  closely  related  to  the  Clarksville, 
the  chief  difference  being  in  the  more  calcareous  nature  of  the  included  chert  and  in 
the  higher  clay  content  of  the  subsoil. 

^  The  Brooke  silt  loam  is  developed  on  the  high  hilltops  and  rid^  crests  of  the  excefr- 
dvely  eroded  portions  of  the  Appalachian  Plateau  in  West  Viigmia  and  southwestern 
Pennsylvania.  This  type  is  derived  from  remnants  of  limestone  exposed  by  processes 
of  weathering  and  erosion,  which  have  removed  the  overlying  beds  of  sandstone  and 
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flliale.  The  type  Ib  a  Btronfi:  general  farm  crop  soil,  but  it  ia  more  difficult  to  cultivate 
than  the  HagerBtown  silt  loam,  on  account  of  its  unfavorable  topographic  position 
and  frequent  proximity  of  the  intractable  clay  subsoil  to  the  surface. 

The  Tilsit  silt  loam  mcludes  material  derived  from  both  limestone  and  fine-{;niined 
sandstone.  It  is  typically  developed  in  the  Ozark  Plateau  region  of  Missouri.  The 
general  farm  crops  give  fair  to  gooa  returns,  according  to  management. 

The  Senlon  silt  loam  is  another  Ozark  Plateau  type.  The  subsoil  is  a  heavy  silty 
clay  loam,  which  grades  through  lighter  textured  silt  loam  into  a  substratum  carrying 
laige  amounts  of  angular  gravel.  It  is  developed  in  relatively  narrow  strips  along  the 
slopes  of  drainage  courses.  The  material  is  derived  laigely  from  cherty  limestone. 
It  IS  a  good  soil  tor  general  farm  crops,  although  not  quite  so  productive  as  the  Hagers- 
town  and  Decatur  members  of  the  group. 

Baxter  silt  loam. — This  soil  is  a  gray,  pale  yellowish  or  reddish-brown  silt  loam 
ranging  from  moderately  stony  to  stone  free,  the  stone  content  consisting  of  chert 
in  nodules,  irregularly  shaped  fra^ents,  and  slabs.  The  chert  varies  in  structure 
from  banded  amorphous  and  oolitic  to  cellular.  The  fragments  vary  from  the  size 
of  small  gravel  to  masses  weighing  a  ton.  In  places,  as  in  Cooper  County,  Mo.,  the 
large  bowlders  are  absent.  Tiie  subsoil  h  a  yellowish-brown  to  dark  reddish  brown 
clay  to  silty  clay,  usually  not  so  stony  as  the  soil,  but  with  a  stone  content  similar 
to  that  occurring  in  the  soil.  The  soil  mantle  is  relatively  thin,  and  rock  outcrops 
freauent.  The  soil  is  derived  from  a  series  of  limestone  and  magnesian  limestones, 
witn  occasional  thin  beds  of  bluish,  grayish,  or  yellowish  calcareous  shales. 

The  limestones  and  ma^esian  limestones  occur  in  two  phases.  One  is  a  dark- 
nay,  fine-^ined  crystallme  rock,  containing  bedo,  nodules,  and  lenses  of  chert.- 
The  other  is  a  gray,  cream  to  white,  soft,  amorphous,  earthy  limestone  locall]r  called 
''cotton  rock.'  The  subsoil  of  this  type  differs  from  the  Clarksville  in  being  lees 
stony,  of  a  darker  reddish  brown,  and  m  having  a  higher  percentage  of  clay.  The 
layer  of  soil  material  is  thinner  than  that  of  the  Clarksville  silt  loam. 

Brooke  silt  loam. — The  surface  soil  ia  a  light-brown  mellow  silt  loam,  from  8  to  10 
inches  deep.  The  subsoil  consists  of  a  heavy,  tenacious  clay  ranging  in  color  from 
light-brown  to  slightly  reddish  brown  and  occasionally  mottled,  with  gray  in  the 
lower  portion.  The  type  occupies  plateau  areas  and  the  tope  of  hills  and  ridges.  It 
is  a  very  productive  soil  and  is  largely  under  culti\'atidn.  Com  yields  from  60  to 
100  bushels  per  acre,  oats  30  to  60  bushels,  wheat  18  to  30  bushels,  and  hay  from  1} 
to  3*  tons.    Bluegrass,  timothy,  and  clover  give  good  results. 

clarksville  silt  loam. — The  type  consists  of  a  light-gray  silt  loam,  averaging  about 
8  inches  deep,  underlain  by  a  yellowish,  compact  silt  loam,  trading  to  silty  clay  with 
depth.  The  color  of  the  lower  subsoil  often  chants  to  reddish  yellow  or  red.  The 
t}rpe  is  of  residual  origin,  derived  from  siliceous  limestones.  The  topograph v  is  flat 
to  gently  rolling.  The  laiger  and  nearly  level  areas  are  generally  poorly  drained. 
The  type  is  known  locally  as  "barrens"  or  **flatwood8,"  and  is  largely  forested  with 
oaks.  It  is  droughty  and  not  considered  a  strong  soil,  but  with  good  treatment  fair 
yields  of  the  staple  crops  can  be  secured.  In  Tennessee  and  Kentucky  this  soil 
produces  an  excellent  grade  of  export  tobacco.  Special  crops,  such  as  strawberries, 
cantaloupes,  and  some  vegetables,  are  grown  successfully. 

Colbert  silt  loam. — This  type  consists  of  a  gray  loam  about  8  inches  deep,  under- 
lain by  a  heavier,  more  compact  subsoil,  varying  in  color  from  yellow  or  grayish 
yellow  to  reddish  yellow  or  mottled  yellow  and  gray  color.  Limestone  fragments  in 
small  Quantities  occur  in  both  soil  and  subsoil.  The  type  occupies  flat  or  nearly 
flat  valley  lands,  which  frequently  have  poor  surface  drainage.  It  is  derived  laigely 
from  the  weathering  of  pure  limestone,  modified  in  some  instances  by  sandstone. 
The  crop  value  is  superior  to  that  of  the  surrounding  Dekalb  soMs. 

Decatur  silt  ham. — ^The  soil  consists  of  a  red  or  reddish-brown  silty  loam  6  to  12 
inches  deep.  The  subsoil  is  a  reddish-brown  or  red  silt  loam,  grading  into  a  deep 
red  silty  clay.  The  type  is  usually  free  from  stone,  except  for  some  chert,  which  is 
occasionally  found  in  the  soil  and  subsoil.  The  surmce  is  level  to  gently  undulating, 
with  occasional  sink  holes.  The  material  is  of  residual  origin  from  limestone  tockb. 
The  type  originally  supported  forests  of  oak,  black  and  sweet  eum,  chestnut,  and 
poplar.    Com,  wheat^nd  cotton  are  the  principal  crops.    Cantaloupes  do  well. 

Cfuthrie  silt  loam. — ^The  type  consists  of  8  to  12  inches  of  gray  or  arab  compact  silt 
loam,  underlain  by  a  compact  drab  to  yellow  silt  loam.  It  occupies  depressions  or 
sinks  in  the  areas  of  Clarksville  soil.  It  is  composed  of  residual  material  and  soil 
washed  in  from  surrounding  slopes.  Drainage  is  poorly  established  and  the  type 
locally  known  as  ''crawfish  Land.'' 

Hagerstovm  silt  loam. — ^The  soil  is  a  grayish  brown  to  brown  mellow  silt  loam, 
with  a  small  content  of  fine-textured  sand  and  in  places  some  framients  of  limestone 
pr  shaly  limestone.    The  subsoil  is  a  yellowish-brown  to  reddish-brown  clay  loam. 
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paadng,  at  about  24  inches,  into  a  etiff,  heavy,  yellowish-red  clay,  which  extends 
to  a  depth  of  3  feet  or  more.  The  subsoil  ma^  contain  some  disintegrated  rock  frag- 
ments. The  topoeiaphy  is  more  or  less  rolling,  insuring  excellent  drainage.  The 
material  is  derived  from  the  weathering  of  the  purer  jpades  of  limestone,  such  as  the 
Shenandoah  or  Valley  limestone  of  Oambro-Ordovician  age.  It  is  an  excellent 
general  farming  soil,  producing  good  crops  of  com,  wheat,  and  hay.  .Fruits  and 
v^etablee  are  also  successfully  grown.    Commercial  fertilizers  are  used  to  advantage. 

Loetut  nit  loam. — ^The  surfekce  soil  consists  of  a  ^yiah  yellow  silt  loam  about  14 
inches  deep.  The  subsoil  is  a  yellow  silty  clay,  which,  at  a  depth  of  5  to  7  feet,  often 
mdes  into  a  stratified  layer  of  angular  chert  gravel.  The  surface  is  slightly  undu- 
utin^  and  slopes  toward  the  streams  which  traverse  it.  The  type  is  apparently  of 
alluvial  origin,  although  this  point  is  not  fully  established.  It  is  well  suited  to  the 
production  of  cotton,  com,  and  hay.  Stock  raising  could  be  made  a  profitable 
indoBtry. 

Munill  sUt  loam. — ^This  soil  consists  of  a  grayish  brown  to  brown  silt  loam,  grading 
at  about  15  inches  into  reddish-yellow  silt  loam.  The  subsoil  is  a  slltv  clay  loam  to 
clay  loam.  Fragments  of  sandstone  are  scattered  over  the  surface  and  disseminated 
throughout  the  soil  and  subsoil.  The  type  occupies  the  gentler  slopes  approaching 
mountains.  Alon^  the  foot  of  the  slopes  it  is  usually  associated  with  tne  Dekalb 
and  on  the  lower  side  with  the  Haeerstown  soils.  Drainage  is  well  established.  Hie 
soil  material  is  derived  from  sandstone,  shale,  and  limestone,  much  of  the  surface 
p<Mtion  having  been  brought  into  its  present  position  by  coUuvial  action.  Com, 
wheat,  oats,  buckwheat,  potatoes,  alfalfa,  aDd  grass  give  good  results.  Apples, 
peaches,  and  pears  are  successfully  grown. 

Poeakontas  gilt  loam. — ^The  soil  to  a  depth  of  9  to  12  inches  is  a  yellowish-gray  to 
liriit'brown  silt  loam  of  friable  structure.  The  subsoil  is  a  vellowish  silty  clay  or 
Buty  clay  loam.  The  type  is  derived  from  shales,  with  included  limestone.  The 
topography  S&yoTs  amculture,  and  good  yields  of  wheat,  com,  cowpeas,  grass,  and 
clover  are  secured,     with  proper  management  alfalfa  would  probably  do  well. 

Senkm  nU  loam. — ^This  type  consists  of  a  brown,  friable  silt  loam,  naving  in  places 
a  finint  reddish  cast,  and  underlain  by  a  brown  to  faintly  reddish-brown  neavy  silt 
loam  to  silty  clay  loam,  which  in  turn  rests  upon  a  brown  or  reddish-brown  friable 
heavy  silty  clay.  The  reddish  color  becomes  more  pronounced  with  increase  in  depth. 
In  the  higher  situations  the  soil  is  much  lighter  in  color  than  at  lower  levels,  where 
it  approaches  a  dark  chocolate  brown.  Little  or  no  gravel  is  found  on  the  surbce, 
except  near  the  boundaries  of  the  higher  gravelly  soils.  At  a  depth  of  18  to  28  inches 
angnlar  gravel  is  abundant.  The  depth  to  gravel  varies  with  position,  being  less  in 
the  higher  elevations.  This  type  is  developed  in  comparatively  narrow  strips  along 
draiiiBge  courses.  For  the  most  part  it  slopes  in  the  direction  of  the  stream  courses 
with  a  gradual  fall  from  the  base  of  the  ridges  forming  the  outer  margin.  Drainage  is 
ample,  with  good  underdrainage  through  the  gravel  stratum.  The  soil  material  is 
derived  from  a  cherty  limestone,  but  it  has  been  carried  down  from  the  original  point 
of  derivation  by  surface  waters  and  by  creep  and  deposited  on  the  slopes.  Some 
chert  free  limestone  material  also  enters  into  the  composition  of  the  soil.  A  part  of 
the  type  occurs  along  slopes  and  in  swales  not  adjacent  to  well-defined  stream  channels. 
Black,  white,  and  poet  oak  are  the  most  abundant  trees,  with  some  blackjack,  honey 
locust,  walnut,  elm,  hawthorn,  wilfi  cherry,  and  wild  plum.  The  type  nmks  high  as 
an  agricultural  soil.  Com  and  grass  do  especially  well.  Com  ordinarily  yields  from 
25  to  40  bushels,  and  oats,  on  the  average,  about  30  bushels  per  acre. 

TiUU  iilt  loam. — The  soil  is  a  pale  yellow  to  brownish-yellow  silt  loam,  often  gray  in 
the  upper  2  or  3  inches.  The  subeou  is  pale  yellow  to  orownish  yellow,  with  a  faint 
reddiS  tinge.  From  10  to  24  inches  the  subsoil  is  slightly  heavier  than  the  soil  and 
often  has  a  somewhat  lighter  color.  Below  24  inches  it  is  a  mottled  yellow,  gray, 
and  brown.  The  sur&ce  soil  differs  from  the  Hagerstown  in  being  a  yellow  rather 
than  a  brown  soil,  tiiou^  they  graduate  into  each  other.  More  or  less  fine  or  very  fine 
sod  ia  occasionally  present,  ^e  type  is  derived  from  fine-grained  sandstone  mter- 
stntified  with  limestone.  It  is  influenced  more  or  less  by  material  from  the  limestone 
of  higgler  areas.    The  general  farm  crops  give  fair  to  good  yields. 
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SOILS  OF  THB  UNITED  STATES. 
Area  and  diitnbutum  o/theriU  loams. 


Boa 


state  or  area.i 


Acres. 


CiarksvittBsUtloam... 
Hagerstown  silt  loam . 


Deoatnr  sOt  loam 

Colbert  sQt  loam 

Tflait  sat  loam 

Baxter  sUt  loam 

Pocahontas  sat  loam . 
Guthrie  sUt  loam.. . . . 


MurrOlsOtloam. 
Brooke  sUt  loam. 
Senlon  sat  loam. . 
ItOcustsUtloam.. 


Alabama  19, 23, 26;  Arkansas  2;  Kentuokv  4, 7;  Missouri  4,  6, 

7, 9, 11, 18, 22;  Tennessee  1, 3, 7, 9, 10, 12. 
Georgia  18;  Kentucky  4;  Mlssoori  4;  Pennsylvania  2,  5,  8; 

Tennessee  1, 12;  Vininia  9. 

Alabama  10;  MissouriS;  Tennessee 3, 12 

Alabama  10, 20, 26 

Missouri  4...... 

Missouri  6;  Wisconsin  7 

Missouri  4 

Al^-o.  10.36:  K«.t«ky  4;  Mi«»ri  i;  T«u«-«  1,  3.  10. 

Pennsylyania  2 

Pennsylvania  18 

Missouri  11 

Alabama  15 , 


1,783,768 

317,632 

72,128 
61,264 
39,168 
27,648 
23,616 
9,216 

8,704 
7,616 
6,52S 
4,992 


Total. 


2,302,274 


1  For  key  to  numbers  in  this  column  see  p.  733. 


8T0NT  SILT  LOAM  PHA8B. 


The  stony  silt  loama  are  represented  in  the  Limestone  Valleys  and  Uplands  province 
by  a  single  type,  the  Decatur  stonv  silt  loam.  The  soil  matei ial  of  this  type  is  identical 
with  the  Decatur  silt  loam,  but  tne  sur&ce  configuration  is  more  uneven,  and  there  is 
present  a  sufficient  quantity  of  chert  fragments  to  make  the  land  consiaerably  more 
difficult  to  till.  Where  the  surface  is  not  too  rou£h  and  the  stones  not  too  abundant, 
good  yields  of  the  general  farm  crops  are  secuiea. 

Dtoatw  stontf  nU  loam,— The  type  consists  of  a  dull  red  loam  from  6  to  12  inches 
deep,  underlam  by  a  red  clay  loam  or  clay.  The  soil  contains  from  10  to  30  per  cent 
andfthe  subsoil  from  20  to  50  per  cent  of  angular  chert  fragments.  The  type  le  friable 
and  easily  worked,  except  where  the  stone  content  is  excessive.  The  topography  is 
rolling  and  drainage  good.  The  type  is  especially  suited  to  wheat,  gnwsee,  and  com. 
Fruit  does  well. 

Area  and  distribiUion  of  the  stony  silt  loam. 


Boil  name. 

State  or  area.i 

Acres. 

I>ecatur  stony  silt  loam 

liissouriS 

15,872 

1  For  key  to  number  in  this  column  see  p.  7SS. 


OLAY  LOAM  QBOUP. 


The  clay  loam  soils  are  of  relatively  small  extent  in  this  province.  They  are  more 
difficult  to  work  than  the  members  of  the  lighter  textured  groups  and  require  a  heavy 
farm  equipment  and  strong  teams.  Unless  carefully  managed  the  sloping  areas  erode 
badly.  The  steepest  slopes  should  be  used  for  the  production  of  hay,  or  when  culti- 
vated seeded  to  soil-bindine  crops,  including,  especially,  winter  cover  crops.  A 
good  oiganic-matter  supplv  enould  be  maintamed  m  all  of  the  tvpes,  both  to  check 
erosion  and  to  counteract  the  tendency  of  the  material  to  bsJte  in  diy  weather.  These 
soils  must  be  cultivated  within  a  much  narrower  range  of  moisture  conditions  than 
any  of  the  lighter-textured  soils.  If  plowed  too  wet  they  puddle  and  bake  with  sub- 
sequent dry  weather,  forming  clods  when  plowed.  Grazing  when  the  soil  i^  suffi- 
ciently wet  to  be  miry  is  also  likely  to  bring  about  this  unfavorable  structure. 

Much  of  the  clav  loam  land  represents  areas  of  originally  li^ht-textured  soils  which 
have  had  the  top  layer  partly  worked  off,  bringing  the  heavier  clay  subsoil  near  the 
surface,  where  it  has  been  partially  mixed  with  the  original  lighter  material. 

Com,  oats,  wheat,  grass  for  hay,  cowpeas,  clover,  and  tobacco  are  the  crops  generally 
grown.  Cotton  gives  good  results  in  tne  southern  areas,  while  apples  and  peaches  do 
well,  especially  on  the  types  derived  from  pure  limestone,  such  as  the  Decatur, 
Hagerstown,  and  Brooke  members  of  the  group.  Strawberries  are  generally  suc- 
cessful. 
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The  Decatur  clay  loam  is  the  moet  extensive  member  of  this  group,  occupying 
considerable  areas  in  Alabama,  Georgia,  Tennessee,  and  Virginia. 

The  Hagerstown  clay  loam  occupies  a  moderate  area,  occurring  in  scattered  bodies, 
especially  in  the  valleys  of  Pennsylvania  and  Virginia.  In  adaptation  to  crops  this 
type  is  practically  identical  with  the  Decatur  clay  loam. 

The  Brooke  clay  loam  is  mainly  confined  to  the  eroded  uplands  of  West  Virginia  and 
southwestern  Pennsylvania. 

The  other  members  of  the  group  have  a  rather  patchy  development  in  the  valleys 
and  uplands  division  of  the  province. 

Brooke  clay  loam. — ^The  simace  soil  is  a  brown  or  dark-brown,  heavy  loam  or  clay 
loam  from  6  to  10  inches  deep.  The  subsoil  is  a  li^ht-brown  cla}^  which  grades  into  a 
slightly  yellowish,  heavier  clay  at  a  depth  of  20  mches.  Continuing  to  a  depth  of 
3  feet  or  more  the  texture  remains  a  heavy  clay,  but  the  color  becomes  lighter,  some- 
times becoming  gray  or  drab.  Small  fragments  of  eray  or  bluish-colored  limestone  * 
and  calcareous  shale  are  scattered  over  the  fields  and  disseminated  through  both  soil 
and  subsoil,  occasionally  outcropping  in  road  cuts.  On  narrow  ridges^  where  the 
surface  soil  nas  been  removed  by  erosion,  the  rock  fragments  are  more  noticeable,  and 
tlie  surface  material  is  apt  to  be  a  clay.  The  soil  is  derived  from  the  disinte^ation  of 
limestone  rock  and  calcareous  shales.  Where  well  developed  the  type  is  gently 
rollii^  to  moderately  hilly.  A  large  part  of  it  is  under  cultivation,  and  is  recognized 
as  valuable  for  general  farming.  Com,  oats,  wheat,  timothy,  clover,  and  bluegrass 
are  the  principal  crops.  Apples,  cherries,  plums,  raspberries,  strawberries,  and 
garden  vegetables  are  grown  for  home  use  and  to  some  extent  for  market.  Bluemss 
comes  in  as  the  timothy  thins  out  and  is  very  valuable  for  grazing  purposes.  Very 
few  potatoes  are  grown,  the  soil  being  considered  too  heavy  for  this  crop. 

CtartsvUle  day  loam. — The  soil  is  a  brown  to  reddish-brown  silty  clay  loam  to  clay 
loam  about  8  inches  deep.  It  is  underlain  by  a  heavy  red  silty  clay  loam  or  clay  loam 
extending  to  a  depth  of  3  feet  or  more,  the  clay  content  increasmg  in  the  lower  portion. 
The  type  occupies  gently  undulating  country  and  is  usually  well  drained.  It  is  a 
deep  residual  soil  derived  from  the  decomposition  of  limestone.  The  soil  is  strong  and 
iertue,  and  is  considered  excellent  for  general  farm  croi)s.  Tobacco  of  the  export 
variety  produces  a  heavy  yield,  though  the  crop  is  of  inferior  quality. 

Colbert  day  loam. — ^The  surface  soil  of  this  type  consists  of  a  heavy,  gray  silty  clay 
loam  or  clay  loam  underlain  at  a  depth  of  about  6  inches  by  a  mottled  gray  or  erayish- 
yellow  clay.  The  topo^phy  varies  from  flat  to  undulating  and  the  natural  orainage 
18  rather  deficient.  It  is  derived  from  limestone.  When  well  drained  it  is  adapted 
to  the  general  farm  crops. 

Deoatur  day  loam. — ^The  soil  of  the  Decatur  clay  loam,  to  a  depth  of  8  to  12  inches, 
consists  of  a  brown  to  reddish-brown,  friable  loam.  In  local  eroded  spots  it  is  red  and 
duillow  and  approximates  in  texture  a  clay  loam,  while  Id  the  slight  depressions  it  is 
darker,  mellower,  and  deeper.  The  subsoil,  to  a  depth  of  several  feet,  is  a  reddish- 
brown  to  red  clay,  practically  free  from  stone  fragments.  Where  the  soil  is  deepest  the 
sabsoil  usually  grades  through  a  brown  clay  loam  into  a  clay  at  an  average  depth  of 
18  inches.  Local  outcrops  of  limestone  occur,  but  are  not  numerous  enou^  seriously 
to  interfere  with  cultivation.  The  topography  is  gently  rolling.  The  type  owes  its 
origin  mainly  to  the  decomposition  of  limestone  and  Knox  dolomite.  Nearly  all  of  it 
is  under  cultivation.  It  produces  good  crops  of  com,  wheat,  oats,  cowpeas,  and 
aoTdkum.    Apples  thrive  when  given  proper  care. 

Port  Payru  day  loam. — ^The  surface  soil  is  a  compact  gray  to  light-yellow  loam  to 
silty  loam  about  10  inches  deep,  with  an  ashy  feel.  The  subsoil  is  a  heavy  yellow  clay 
loam,  giading  rapidly  into  a  stifif,  sticky,  impervious  yellow  clay  which,  in  the  lower 
depths,  is  often  mottled  with  red .  The  type  occupies  nigh  hilly  to  gently  rolling  areas . 
It  IS  of  residual  origin,  being  derived  from  the  weathering  of  a  series  of  rocks  consisting 
of  sandy  to  aigillaceous,  calcareous  shales,  shaly  limestone,  and  impure  limestone. 
It  occupies  hilly  to  gently  rolling  areas.  The  soil  is  diflScult  to  work  and  becomes  hard 
when  dry.    It  is  best  suited  to  grasses  and  pasturage. 

Hagentown  day  loam. — ^The  type  consists  of  a  reddish  clay  loam  or  silty  clay  loam 
from  10  to  24  inches  deep,  underlain  by  a  stiff,  tenacious  red  clay.  It  occupies  rolling 
valley  land,  and  is  derived  from  the  weathering  of  pure,  massive  limestones.  This  type 
is  recognized  as  one  of  the  strongest  soils  for  general  agricultural  purposes  and  is  well 
known  for  its  large  crops  of  wheat  and  com. 

Hollywood  da^  loam. — ^The  type  consists  of  a  black  or  dark-brown  clay  loam,  under- 
lain at  12  to  13  mches  by  a  tougn,  plastic,  yellow  clay,  faintly  mottled  with  snades  of 
brown  and  with  black  oxide  or  iron.  In  places  the  subsoil  has  a  drab  color,  which 
frequently  is  encountered  as  an  upper  subsoil  layer  or  very  thin  stratum  between  the 
soil  and  lower  yellow  subsoil.  Black  oxide  of  iron  concretions  occur  in  large  ouan- 
tities  on  the  surface  and  throughout  the  soil  section.    The  type  is  derived  from  lime- 
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atone  and  occupies  fl&t  or  slightly  depressed  situations  in  the  valleys,  where  imperfect 
draina^  has  resulted  in  the  accumiQation  of  dark-colored  organic  matter  in  the  soil. 
Com  yields  from  35  to  45  bushels  per  acre,  oats  from  20  to  30  bushels,  and  wheat  10  to  15 
bushels.    Cowpeas,  millet,  and  grass  do  well. 

MurriLl  day  ijoam. — The  soil  is  a  yellowish-brown  clay  loam  about  10  inches  deep, 
underlain  by  a  yellow  clay  loam,  the  clay  content  increasing  with  depth.  Both  soil  ana 
subsoil  contain  small  fraffments  of  shale  and  chert.  The  material  is  aerived  in  part  from 
limestone  and  in  part  from  sandstone  and  shale,  the  latter  material  usually  repre- 
senting continued  surface  accumulations  from  adjacent  slopes.  The  type  occupies 
lower  eiopesand  undulating  valley  lands  near  lighter  areas  of  sandstone  and  shale  soils. 

Area  and  dUtributUm  of  the  clay  loams. 


Soil  name. 

State  or  ana.  i 

Acres. 

Decatur  clay  loam 

Alabama  3, 6, 15, 20, 21, 28, 28, 35;  Georgia  18;  Temiessee  1, 4; 

Virginia  9. 
Aifi^i^nft  ^,  ?ft;  P^Tu^yiyfipf^  ?,  9,  f>.  K  9;  Virginia  9 

282,240 

Hagentown  day  loam 

139,784 
102,084 
60,2«0 

ClarksTflle  day  loam 

Alabama 26';  Kentucky?:  Tennessee' 9. '..'.....". 

Brook©  day  loam 

Penp<fy1vAn'iA  1<?;  w«^  Virginia  4,  fl,  7, «,  10 

Muirill  clay  loam 

VirglnjaS 

15,720 

Fort  Payne  clay  loam 

Tenpeswee  5 

Colbert  clay  loam 

Alfthf^rn^lO               

3,136 

Hdlywoofirciay  loam 

Alabama  26 

11920 

Total 

604,000 

1  For  key  to  numbers  in  this  column,  see  p.  733. 
8ILTY  CLAY  LOAM  PHASE. 

The  siltjr  clav  loam  soils  of  this  province  are  of  secondary  importance,  only  two 
types  havmg  thus  far  been  recognized.  These  soils,  like  the  clay  loams,  require  a 
heavy  farming  equipment  for  their  proper  cultivation.  They  are  somewhat  more 
inclined  to  bale  in  dry  weather  than  the  clay  loams,  but  less  inclined  to  clod.  Liberal 
additions  of  vegetable  matter  and  applications  of  lime  help  materially  in  maintaining 
a  desirable  condition  of  tilth.    Corn,  grass,  clover,  and  wheat  give  good  results. 

Colbert  gilty  clay  loam. — ^The  soil  is  a  grayish,  compact,  heavy  silt  loam  to  silty  clay 
loam,  about  5  inches  deep.  The  subsoil  is  a  heavy,  yellow,  silty  clay  loam  usually 
grading  into  a  plastic,  silty  clay,  frequentl}'-  sticky  and  tenacious  in  the  lower  parts. 
The  type  is  derived  from  pure  limestone  modified  in  places  by  sandstone.  The 
topography  varies  from  flat  to  gently  undulating  with  drainage  imperfectly  established. 
The  principal  forest  growth  consists  of  red,  post,  and  blackjack  oak,  hickory,  pine,  and 
elm.    The  type  is  adapted  to  shallow-rootedf  crops,  such  as  wheat,  grass,  and  lespedeza. 

Decatur  silty  clay  loam. — ^The  surface  soil  is  a  dark  reddish  brown  to  chocolate-red, 
silty  clay  loam  from  5  to  18  inches  deep,  underlain  by  a  blood-red  or  dark-red  clay, 
becoming  compact  in  the  lower  section.  The  soil  is  quite  mellow  and  works  up 
readily  into  a  good  seed  bed.  The  type  is  derived  from  limestone.  It  occupies  the 
smooth  portions  and  slight  depressions  of  the  limestone  valleys.  The  soil  is  of  high 
agricultural  value  and  adapted  to  cotton,  com,  clover,  oats,  wheat,  cowx>eas,  and  grass. 

Area  and  distribution  of  the  silty  day  loams. 


Boil  name. 

State  or  area.  1 

Aores. 

Cdbert  snty  clay  loam 

Decatur  silty  day  loam 

^^Iftbama  20,  2ff,  28:  Georgia  18 

39.806 
38,976 

Alftf>ATnft94           ... 

Total 

78,784 

1  For  key  to  numbers  in  this  column,  see  p.  783. 
CLAY  GROUP. 

The  clays  of  the  Limestone  Valleys  and  Upland  province,  from  the  surveys  made, 
occupy  a  slightly  laiger  area  than  the  clay  loams.  They  are  the  most  difScult  soils 
of  the  province  to  cultivate,  requiring  the  heaviest  fann  equipment  for  the  main- 
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tenance  of  a  good  condition  of  tilth.  Like  the  clay  loams,  the  sloping  areas  suffer 
Beverely  from  erosion  and  should  be  used  either  for  hay  crops  or  fruit.  Many  of  the 
areas  represent  eroded  portions  of  lighter  textured  soils.  Deep  fall  plowing,  the  fre- 
quent turning  under  or  vegetable  matter,  and  liberal  additions  of  lime  are  necessuT* 
to  maintain  the  soil  in  a  mellow,  open  condition  of  structure  and  enable  it  to  resist 
erosion.  The  range  in  moisture  conditions  imder  which  these  soils  can  be  worked  is 
narrow.  The  soils  are  puddled  easily  if  plowed  when  wet  enough  to  be  sticky  and 
harden  with  subsequent  dry  weather,  whue  clods  are  turned  up  u  the  land  is  plowed 
in  this  condition.  Grazing,  when  the  land  is  wet,  also  tends  to  bring  about  a  com- 
pacted condition. 

The  general  farm  crops,  particularly  wheat,  grain,  grass  for  hay,  and  tobacco,  con- 
stitute the  most  profitaole  type  of  agriculture  on  these  lands.  *  Apples  and  peaches 
succeed  on  the  better-drained  types. 

The  Hagerstown  clay  is  by  far  the  most  important  member  of  the  group  and  occurs 
throughout  the  valley  division.  If  properly  handled  it  is  a  productive  soil,  being 
equalled  only  by  the  Decatur  clay,  which  has  a  small  development  in  the  southern 
section  of  the  valleys. 

Lar|p;e  areas  of  Conestoga  clay  occur  in  various  parts  of  the  valley  region.  This  type 
owes  Its  characteristics  to  the  greasy  nature  of  the  subsoil,  resulting  from  the  presence 
of  fine  particles  of  mica  derived  from  the  parent  limestone.  The  soil  is  adapted  to 
genezal  farm  crops,  but  is  not  so  productive  as  the  Hagerstown  and  Decatur  types. 

The  other  members  of  the  group  have  not  been  encoimtered  in  sufficiently  exten- 
sive areas  to  constitute  very  important  soils. 

Colbert  clay. — ^The  soil  is  a  daME-gray,  heavy,  sticky  clay  about  6  inches  deep,  under- 
lain by  a  heavy  yellow  and  gray  mottled  plastic  clay.  The  type  is  residual  in  oiijnn 
and  derived  from  limestone.  The  topography  is  flat  or  undulating  to  sloping.  Tiie 
slopes  are  well  drained,  but  over  the  more  nearly  level  areas  drainage  is  often  poorly 
established.  The  soil  is  somewhat  refractory,  but  under  careful  management  it  pro- 
duces good  yields  of  com  and  alfalfa. 

Conestoga  clay. — ^This  type  consists  of  a  yellowish  to  dark-brown  <:lay.  loam  about 
7  inches  deep,  underlain  by  a  vellow  to  reddish-yellow,  tenacious  clay,  ordinarily 
about  24  incnes  deep.  The  substratum  consists  of  partially  decomposed  schistose 
limestone.  On  ridges  bedrock  is  usually  found  at  an  average  depth  of  10  inches. 
The  type  occupies  the  lower  and  gently  rolling  portions  of  the  valleys.  The  higher 
areas  are  well  drained.  Hie  soil  is  residual  m  origin  and  derived,  from  schistose 
limestone.    Wheat  and  grass  are  the  principal  crops. 

Deeaiwr  clay, — ^The  soU  consists  of  4  to  6  inches  oi  reddish-brown  clay  loam  or  friable 
clay,  underlain  by  a  stiff,  red  clay.  At  various  depths  below  18  inches  massive  lime- 
stone rock  from  which  the  type  is  derived  is  encountered.  The  surface  is  moderately 
rolling  to  hilly  or  broken.  Rock  ledges  and  lari^  rock  fragments  on  the  surface  are 
common,  with  occasional  sink  holes.  Drainage  is  good.  Cedar  thrives  in  the  more 
stony  locations.  This  is  an  excellent  upland  soil  for  general  farming  where  no  stones 
arepreeent.    Clover  and  bluegiass  do  well. 

Chithrie  day. — ^The  sur&ce  soil  is  a  li^ht-gray  to  nearly  white,  silty  clay  to  silty  clay 
loam,  about  7  inches  deep.  The  subsoil  is  a  heavy,  plastic,  and  impervious  silty  clay, 
varying  in  color  from  gray  to  drab,  mottled  with  yellowish  iron  stains.  The  type 
occupies  low,  flat  areas  on  the  uplimds  and  is  derived  from  limestone.  On  account 
of  its  low.  wet  situation  it  is  of  littie  agricultural  value  unless  artificially  drained. 
In  favorable  seasons  com  and  tobacco  are  grown.  The  type  is  largely  covered  by 
hickory,  sweet  gum,  and  oak,  and  the  type  is  generally  known  as  crawfish  land.  * 
Certain  grasses  succeed  on  the  type. 

Hagerstown  clay. — ^The  soil  is  a  heavy,  brownish  to  reddish-brown  clay  rangins 
from  5  to  12  inches  in  depth.  The  subsoil  is  a  stiff,  tenacious,  reddish-yellow  or  red 
clay.  The  type  occupies  rolling;  valley  lands  and  is  derived  from  the  weathering  of 
pure,  massive  limestone.  This  is  recognized  as  a  strong  soil  for  general  farm  crops. 
Certain  varieties  of  apples  do  well. 

BbUywood  clay.— The  soil  to  a  depth  of  10  to  12  inches  is  a  dark-gray  to  black,  stiff, 
intractable  clay.  The  subsoil  is  a  aark-gray  to  yellowish,  sticky,  plastic,  heavy  clay, 
often  mottied  at  lower  depths  with  gray,  yellow,  and  sometimes  red.  Black  oxide 
of  iron  concretions  occur  m  the  subsoil.  The  type  is  developed  in  the  flat  areas  of 
limestone  valleys,  often  occurnng  near  drainage  ways.  It  is  a  limestone  soil  and  of 
only  moderate  amcultuial  value.  Owing  to  its  heavy  texture  and  plastic  structure, 
cultivation  is  dimcult  unless  conducted  at  the  proper  time  with  respect  to  moisture 
content.    Com  and  mss  give  fair  results. 

Pennington  c^.— The  soil  is  a  yellow  to  light-brown  clay  of  variable  depth.  The 
subsoil  is  a  tough,  yeUowiah  clay  mottied  with  light  blue.  Throughout  a  large  part 
of  the  year  a  soggy  condition  exists  caused  by  seepage  waters.    A  thin  covering  of 


Digitized  by  VjOOQ IC 


108 


SOILS  OF  THE  UNITED  STATES. 


colluvial  material  is  encountered  in  places.    At  present  the  type  is  not  used  for 
agriculture,  as  it  requires  artificial  drainage  before  any  crops  can  be  grown. 

Area  and  distribution  of  the  days. 


Son 


State  or  arM.> 


AcraB. 


Hacentown  day. 

CooeBtogaclay... 

Outhrieclay 

Decatur  olay 

Colbert  olay 

Hollywood  day.. 
Pennington  day.. 


Alabama  16, 19;  Georgia  18;  Kentucky  3, 3, 6;  Pennsylvania  6, 
9;  Tennessee  5;  Virginia  1,3;  West  Virginia  3. 

Tennessee  6;  Virginia  1 , 

Alabama  19, 23;  Kentucky  2;  Tennessee  9 

Tennessee  4 

Alabama  10 , , 

Alabama  20 , 

Kentucky  4 , 


363,546 

64,128 

90,664 

16,040 

1,406 

1,068 

266 


Total. 


6.060 


I  For  key  to  numbers  in  this  column  see  p.  738. 


STONY  CLAY  PHASE. 


Onljr  small  areas  of  the  stony  clay  phase  have  been  found  in  the  limestone  province. 
The  soil  material  is  similar  to  that  of  the  corresponding  clay  type,  but  the  soils  usually 
give  lower  yields  on  accpunt  of  their  stone  content  or  rough  topography.    They  are  . 
adapted  to  the  same  crops  as  the  clay  types. 

Colbert  stony  day. — ^The  soil  is  a  gray  to  grayish-brown,  compact,  silty  clay  loam  to 
silty  clay,  from  4  to  6  inches  deep.  The  subsoil  is  a  plastic,  sticky  yellow  clay. 
Ledges  or  fragments  from  which  tne  type  is  derived,  are  of  common  occurrence. 
The  type  comprises  flat  to  undulating  valley  lands  and  lower  slopes.  Oak,  cedar, 
and  hickory  constitute  the  principal  timber  srowth.  This  is  a  difficult  soil  to  plow, 
and  is  best  suited  to  the  production  of  ^naa  for  hay  or  pasturage. 

Hagerstown  stony  day. — ^The  soil  consists  of  a  brown  to  yellow  clay  loam  or  clay  \ 
about  8  inches  deep,  underlain  by  yellowish  to  red  clay.    Large  quantities  of  limestone  , 
fragments  are  found  in  both  soil  and  subsoil .  while  outcrops  of  nard  limestone  are  of 
frequent  occurrence.    The  surface  is  generally  stony.    The  type  occupies  sloping  to  ^ 
hilly  areas,  consisting  of  ridges  and  valley  slopes.    The  soil  owes  its  origin  to  the 
weathering  of  limestone  and  shaly  limestone,  influenced  in  some  areas  by  colluvial  * 
sandstone  and  shale  material.    Sandstone  and  shale  fragments  fallen  from  adjacent 
doDes  occur  in  places.    The  soil  is  naturally  productive,  but  the  lar^  quantity  of  ^ 
rocK  fragments  and  rock  outcrops  make  but  little  of  it  available  for  cultivation.    Fair 
yields  of  com,  cotton,  and  forage  crops  are  secured  on  the  less  stony  areas. 

Area  and  distribution  of  the  stony  days. 


66,806 
10,368  k 


Soil 


State  or  aiea.^ 


Aeres. 


Hacerstown  stony  clay.. 
GolDert  stony  clay 


Alabama  4, 15;  Kentucky  2;  Tenni 
Alabama  20,28;  Georgia  18 


Total. 


66,176 


>  For  key  to  numbers  in  this  column  see  p.  733. 
XISCBLLANBOUS  ICATBBIAL. 

Area  and  distribution  of  the  miscellaneous  material. 


Boil  name. 

State  or  area.> 

Acres. 

Hoosh  stony  land. t  . 

Alabama20,26;  liteoari 6,8,11,22;  TennMSeel,3,12 

878,868 

Roof  ontonm 

Missouri  11 .'. . .'. 

l!»0 

Total 

879,646 

I  For  key  to  numbers  in  this  column  see  p.  788. 
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PHY8IOGRAPHT. 

The  general  physiography  of  the  area  included  in  the  Glacial  and  Loessial 
province  la  essentially  the  same  as  that  of  the  country  adjacent  to  it  on  the 
south  and  west.  Although  the  deposits  made  within  this  area  by  the  Ice, 
water,  and  wind  are  in  many  places  thick,  they  are  not  thick.  Plough  to  obscure 
the  broad  topographic  features  of  the  region.  All  the  essential  features  of 
the  Appalachian  pass  from  the  extra-glacial  region  into  the  glacial  region  prac- 
tically without  chang;^.  The  Interior  Lowlands,  Allegheny  Plateau,  Appalach- 
ian Ridges,  the  Great  Valley,  the  Highlands,  expanding  northeastward  into  the 
New  England  upland,  the  Piedmont  Plateau,  and  even  the  Coastal  Plain  are  as 
distinct  physiographically  within  the  Glacial  and  Loessial  province  as  they  are 
south  of  it. 

It  is  only  In  the  details  of  the  topography  that  the  deposits  have  modified  the 
appearance  of  the  country.  Valleys  have  been  filled  up  and  country  that  was 
originally  rough  has  been  made  smooth. 

Little  effect  on  the  topography,  however,  even  in  local  detail  of  relief  was 
caused  by  the  wearing  down  of  mountains  and  ridgea  These  were  rounded  in 
their  outline  and  the  disintegrated  rock  material  taken  off,  but  there  was  prob- 
ably  very  little  reduction  of  the  rock  surface  by  the  ice.  The  general,  almost 
universal  effect  of  ice  action  in  the  United  States  was  to  reduce  the  local  relief, 
to  make  the  surface  smoother  than  it  was  before  the  glacial  period. 

Topographically,  therefore,  the  whole  area  may  be  divided  into  three  main 
areas,  a  western,  eastern,  and  a  coastal  area,  known  as  the  Interior  Lowland 
area,  the  Appalachian  area,  and  the  Atlantic  Coastal  area. 

THE   INTERIOR   LOWLAND   AREA, 

The  Interior  Lowland  area  includes  all  the  territory  lying  west  of  the  Alle- 
gheny Plateau,  whose  western  boundary  coincides  with  that  of  the  province 
from  the  Ohio  River  to  the  sharp  point  where  it  makes  a  bend  in  Central  Ohio ; 
thence  it  runs  northeastward  in  an  irregular  line  to  the  Glacial  Lake  boundary, 
a  few  miles  west  of  Ashtabula,  Ohio. 

Leaving  the  hilly  lands  lying  along  the  large  streams  of  the  region  out  of 
consideration  for  the  moment,  this  area  consists  topographically  of  two  sections: 
(1)  A  southern  smooth,  often  nearly  fiat,  portion,  and  (2)  a  northern  more 
rolling  and  sometimes  hilly  portion.  There  is  no  sharp  boundary  between  these 
areas,  although  a  line  from  Crookston,  through  Minneapolis,  La  Crosse,  the 
southern  peninsula  of  Michigan,  through  Jackson,  would  divide  approximately 
the  more  rolling  northern  country  from  the  smoother  southern  and  western 
country.  Even  in  the  latter  area,  however,  the  part  that  Is  too  rough  for  agri- 
cultural utilization  is  small.  It  occurs  in  northern  Minnesota,  northern  Wis- 
consin, and  the  northern  peninsula  of  Michigan. 

That  part  of  the  area  lying  south  of  the  broken  line  dividing  the  area  that  is 
mainly  loessial  from  that  mainly  glacial  is  smoother  than  the  northern  part. 
Large  areas  of  southern  Ohio,  Indiana,  southern  Illinois,  northeastern  Mis- 
souri, and  southeastern  Iowa  are  almost  featureless  plains,  except  where  broken 
by  the  shallow  valleys  of  the  creeks  that  traverse  them.  The  rest  of  the  area, 
not  including  the  river  hill  belts,  is  gently  rolling  to  undulating,  an  extremely 
small  proportion  of  it  being  too  rough  to  cultlvata  The  northern  fringe  of  the 
southern  belt  has  a  topography  essentially  as  it  was  when  the  ice  left  it  The 
southern  part  has  suffered  somewhat  more  from  erosion  than  has  the  northern. 
Where  erosion  has  not  affected  them,  however,  they  are  smoother  than  the 
northern  area,  since  originally  they  consisted  of  fiat  plains. 

The  belts  of  country  lying  along  both  sides  of  the  large  irlvers,  such  as  the 
Ohio,  Mississippi,  and  Missouri,  and  half  a  doasen  smaller  streams,  are  usually 
thoroughly  dissected  and  therefore  hilly.  Portions  of  these  hills  are  too  rough 
for  easy  cultivation,  and  when  cultivated  erode  badly.  These  belts  vary  con- 
siderably in  width,  extending  in  each  direction  from  the  bottom-land  boundaries 
for  distances  varying  from  2  to  20  miles,  with  an  average  of  nearly  10  miles. 
The  predominant  soils  occurring  in  this  smoother  southern  belt  are  the  Marshall, 
Knox,  Lexington,  Memphis,  and  Putnam. 

The  Knox  soils  occupy  the  more  rolling  to  hilly  areas,  especially  the  river 
hill  belts,  all  lying  north  of  the  mouth  of  the  Ohio.  South  of  that  the  pre- 
dominant soils  are  the  Memphis,  which  are  best  considered  as  southern  repre- 
sentatives of  the  Knox  series. 
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The  Marshall,  Putnam,  and  Lexington  soilB  are  the  predominant  sollB  on  the 
smoother  areas.    . 

From  central  South  Dakota  to  the  southeast  this  belt  includes  the  great  com 
belt  of  the  United  States.  This  is  a  general  farming  region  in  which  com  is 
the  predominant  crop,  with  clover  and  timothy  as  the  important  hay  crops  and 
oats  as  the  important  small  grain.  Its  live  stock  consists  mainly  of  hogs  and 
the  beef  breeds  of  cattle,  the  live-stock  industry  being  confined  largely  to  the 
fattening  rather  than  the  raising  of  animals.  This  is  also  a  belt  of  predomi- 
nantly high-priced  lands  in  the  United  States. 

A  large  part  of  this  area,  especially  that  section  lying  west  of  Indiana;  con- 
sisted originally  of  treeless  plains,  requiring  no  laborious  work  in  removing 
a  heavy  timber  growth  before  the  land  could  be  cultivated.  The  conditions 
favored  a  rapid  occupation  of  the  country  by  white  men,  and  the  great  natural 
fertility  of  the  soil  assured  heavy  yields  from  the  start  It  was  settled  and 
placed  under  cultivation  with  phenomenal  rapidity. 

The  northern  belt  of  the  Interior  Lowland  area  is  somewhat  rougher  in 
topography  than  the  southern.  Very  little  of  it,  however,  is  too  rough,  so 
tsLT  as  land  relief  is  concerned,  for  cultivation.  It  differs  in  several  respects 
from  the  southern  belt,  all  of  which  are  of  importance  as  affecting  its 
agriculture : 

(1)  This  is  a  region  in  which  ice-laid  surface  material  predominates.  The 
silty  mantle  covering  a  large  part  of  the  surface  in  the  southern  belt  is  here 
abs^it,  and  the  soil  is  derived  directly  from  the  bowlder  deposits.  The  soil 
contains,  therefore,  a  much  greater  percentage  of  stones  and  bowlders  than 
in  the  southern  area,  a  feature  which  makes  much  of  it  unfit  for  cultivation. 

(2)  The  water-laid  drift,  like  the  ice-laid  drift,  is  also  without  the  silty 
covering,  and  a  considerable' proportion  of  the  soil  is  derived  from  such  material. 
This  is  usually  sandy  oi:  gravelly  and  more  or  less  droughty. 

(8)  Combining  1  and  2  into  one  statement,  the  soils  of  the  northern  belt  are 
less  uniform  over  large  areas,  are  more  sandy,  gravelly,  and  stony  than  the 
southern  belt,  and  the  topography  is  more  irregular  and  somewhat  rougher. 

(4)  Practically  the  whole  area  was  covered  with  a  heavy  growth  of  timber 
at  the  time  of  the  occupation  of  the  region. 

(5)  The  climate  is  less  favorable  for  agriculture  than  in  the  southem  belt. 
All  of  these  factors  have  retarded  the  occupation  of  the  region,  much  of  which 

is  still  unutilized  for  agricultural  purposes.  The  main  crops  are  small  grains, 
potatoes,  vegetables,  forage  crops,  and  com,  the  latter  being  much  less  impor- 
tant than  in  the  southem  belt.  The  live-stock  industry  is  a  dairy  and  stock 
raising  industry  rather  than  a  stock-fattening  industry. 

As  a  result  of  the  rougher  and  more  varied  topography  and  the  varied  soils 
within  a  given  area  arising  from  the  absence  of  the  silty  mantle  that  covers 
these  deposits  in  the  southem  belt,  there  are  no  large  areas  in  which  one  or 
two  soil  series  predominate.  The  Miami,  Coloma,  Kewaunee,  and  Carriugton 
Boils  are  the  most  important  in  the  belt,  but  no  one  of  them  occurs  in  such 
large  and  unbroken  areas  as  does  the  Knox  and  Marshall  in  the  southem  belt 

THE  EASTERN  ABBA. ' 

The  whole  of  the  province  east  of  the  Interior  Lowland  area  is  included  under 
this  head  except  the  small  Coastal  Plain  area  on  Long  Island,  Cape  Cod,  and 
intermediate  islands.. 

It  consists  physiographically  of  several  areas,  each  corresponding  to  a  similar 
physiographic  belt  south  of  the  Glacial  Province  which  extends  across  the 
boundary  line  unmodified  exc^t  as  to  the  details  of  its  relief  and  the  character 
of  the  soils. 

These  physiographic  areas  or  belts  are:  (1)  The  Allegheny  Plateau;  (2)  the 
Appalachian  Ridges;  (8)  the  Great  Valley;  (4)  the  Highlands  of  New  York 
and  New  Jersey,  the  Adirondack  Mountains  of  New  York,  and  the  New  Eng- 
land Plateau;  (5)  the  Piedmont  Plateau. 

THE  ALLEGHENY  PLATEAU. 

The  Allegheny  Plateau  occupies  the  southwestern  part  of  the  eastem  area 
extending  f^m  the  eastem  boundary  of  the  Interior  Lowland  to  thQ  Helderberg- 
CatskiU-Allegheny  Front  Escarpment  in  Eastem  New  York  and  northward  to 
the  southem  boundary  of  the  Lowland  belt  lying  south  of  Lake  Ontario.  It  is, 
therefore,  typically  a  feature  of  southem  New  York,  extending  into  adjacent 
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parts  of  Pennsylvania  and  into  eastern  Ohio.  As  a  whole  It  is  a  high  plateau 
deeply  and  thoroughly  dissected  by  the  drainage.  It  Is  highest  along  Its  eastern 
boundary,  reaching  a  maximum  elevation  of  4,000  feet,  and  slopes  gently  west- 
ward to  about  1,500  feet  in  its  extreme  western  part  The  roughness  of  the 
topography  is  determhied  by  the  depth  and  thoroughness  of  the  dissection  and 
the  steepness  of  the  slopes.  The  former  is  determined  by  the  elevation  of  the 
plateau  top,  the  size  of  the  streams,  and  the  distance  to  the  sea  along  the  streams 
within  any  given  locality.  There  are  two  relatively  smooth  belts  within  the 
plateau.  One  of  them  runs  in  a  northeasterly  direction  across  western  Penn- 
sylvania and  into  western  New  York  from  the  sdUthwestem  part  of  the 
latter  State  to  the  northern  boundary  of  the  plateau  south  of  Buffalo.  The 
southern  part  of  this  belt  is  due  to  the  outcropping  of  a  series  of  soft  shale 
and  limestone  beds  and  the  northern  end  to  the  shallow  dissection  on  the 
upper  headwaters  of  the  Allegheny  River  drainage  system. 

The  other  and  smoother  belt  lies  in  a  north  and  south  position  in  the  Finger 
Lake  region  of  New  York,  extending  southward  Into  Tioga,  Bradford,  and  Sus- 
quehanna Counties,  in  Pennsylvania.  It  is  due  to  the  rounding  of  the  slopes  in 
the  Finger  Lake  region,  possibly  by  the  glacial  ice,  and  to  the  outcrops  of  a 
series  of  shales  and  soft  sandstones  in  the  extension  of  the  belt  south  of  the 
Finger  Lakes. 

The  extreme  western  side  of  the  area  is  considerably  lower  than  the  eastern 
part,  and  does  not  stand  so  high  above  the  broad  valleys  that  traverse  it  in  that 
region.  This  part,  as  well  as  the  smoother  belts  described  above,  are  larg^ 
under  cultivation.  The  rougher  parts  are  cultivated  on  their  smooth  areas,  but 
the  proportion  of  cultivated  land  is  much  smaller  than  In  the  smoother  belts. 

The  geological  formations  belong  to  the  Devonian  and  Carboniferous  sys- 
tems. The  rocks  are  predominantly  sandstones  and  shales.  The  southern  or 
Pennsylvania  end  of  the  western  belt  of  smoother  country  is  underlain  by  a 
series  of  alternating  shale,  sandstone,  and  limestone  beds,  all  somewhat  softer 
than  the  sandstone  beds  in  the  adjacent  higher  and  rougher  areas.  The  rest 
of  the  area  is  underlain  by  sandstone  and  shales  varying  considerably  In 
resistance,  but  over  all  the  rougher  area  the  surface  is  underlain  by  resistant 
beds  of  sandstone.  It  is  therefore  predominantly  a  sandstone  region.  The 
beds  of  rock  lie  nearly  horizontal  as  a  whole,  the  variation  from  that  attitude 
consisting  of  a  gentle  southwestward  dip  and  local  folds  at  a  few  places  within 
the  area. 

The  predominant  soils  belong  to  the  Volnsia  series.  Associated  wltli  these  in 
the  eastern  part  of  the  area  are  the  Lackawanna  soils. 

Agriculture  in  the  whole  region  is  in  a  state  of  decline,  or  at  least  of  stagna- 
tion, and  has  been  in  this  condition  for  some  time.  The  topography  is  rough, 
the  soils  are  only  moderately  fertile,  and  the  region  lies  near  the  larger 
cities  of  the  country,  in  which  growth  has  been  rapid  during  the  last  few 
decades.  These  factors  have  contributed  to  the  decline  of  interest  in  agricul- 
ture. The  crops  best  adapted  to  this  region  are  timothy,  potatoes,  oats,  barley, 
rye,  and  com,  in  the  order  named. 

THE  APPALAOHIAIT  BIDOES. 

m 

This  belt  c<Hisists  of  a  series  of  parallel  ridges  and  intervening  lowlands^  the 
former  narrow,  linear,  steepsided,  and  varying  in  elevation  from  500  to  800  feet 
above  the  latter,  which  are  usually  hilly. 

Only  one  of  the  important  ridges  and  its  adjacent  lowland  belt  extends  for 
any  considerable  distance  into  the  province,  aside  from  the  two  ridges  and  the 
inclosed  Wyoming  Valley,,  in  Pennsylvania,  which  extoid  from  the  south  across 
the  boundary  for  a  few  miles  into  the  Glacial  and  Loessial  Province.  The  ridge 
referred  to  is  the  Kittatinny  Mountain,  in  New  Jersey,  and  its  northern  exten- 
sion, known  as  the  Shawangunk  Mountain,  In  New  York.  It  is  practically  non- 
agricultural.  On  the  gentler  slopes  there  is  some  attempt  at  cultivation,  though 
so  little  In  the  aggregate  as  to  scarcely  merit  mention  in  a  general  statement 
The  soils  are  mainly  Rough  stony  land — ^Lackawanna  and  Culver  series. 

The  lowland  belt,  lying  parall^  to  and  along  its  western  side,  comprises  hilly 
lowlands  and  averages  about  a  mile  in  width.  It  is  occupied  by  the  Delaware 
River  from  the  province  boundary  northward  to  Port  Jervis,  N.  Y.,  and  to  the 
northeast  from  that  point  by  small  streams  only.  Very  little  soil-survey  work 
has  been  done  in  this  region  and  little  is  known  of  Its  soils.  The  only  series  of 
considerable  extent  so  far  encountered  in  It  is  the  Wallpack.  The  belt  merges 
into  the  Hudson  lowland  In  the  vicinity  of  Rosendale. 
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THE  OBEAT  VALLEY. 

The  Great  Valley  region  Includes  the  lowland  belt  lying  between  the  Appa- 
lachian ridges,  or  where  these  do  not  occnr,  as  In  the  case  north  of  Kingston, 
N.  Y.,  the  Allegheny  Front  on  the  west  and  north  and  the  Highlands  of  New 
Tork  and  New  Jersey  and  the  New  England  Plateau  on  the  east.  It  includes 
the  Hudson-Champlaln  Valley,  the  Mohawk  lowland  belt,  and  the  lowlands 
south  and  east  of  Lake  Ontario,  except  those  areas  covered  by  lake  deposits. 

This  area  is  topograpt^ically  an  undulating  to  hilly,  lowland  belt  Its  eleva- 
tion along  the  Hudson-Champlaln  belt  ranges  from  100  to  900  feet  above  the 
sea  level,  the  higher  areas  lying  along  the  eastern  side.  The  Mohawk  b^t, 
throughout  its  Whole  extent  from  Schenectady,  where  it  opens  into  the  Hudson 
belt,  to  Utica,  where  it  opens  into  the  Ontario  plain,  is  rougher  than  any  other 
part  of  the  whole  lowland  area.  Its  elevation  reaches  a  maximum  of  some  1,600 
feet  and  it  is  everywhere  thoroughly  dissected,  though  its  slopes  are  rounded 
rather  than  angular. 

The  Ontario  Plain  region  is  smoothest  of  all  the  area.  It  consists  essentially 
of  a  smooth,  nearly  flat  plain  with  a  large  number  of  low,  elliptical,  smoothly 
rounded  hills  standing  on  it.  Practically  all  of  its  surface  is  capable  of 
cultivation. 

In  the  western  part  of  the  New  England  Plateau  there  are  a  number  of  low- 
land belts  and  areas  with  a  north  and  south  trend  which  are  essentially  out- 
lying areas  of  the  Great  Valley  lowland.  They  are  rolling  to  hilly  in  topog- 
raphy. A  number  of  small  areas  occur  In  western  Ck>nnecticut,  the  Pittsfleld 
Valley  in  western  Massachusetts,  and  the  Rutland-Bennington  belt  in  Vermont 
All  of  these  belong  in  the  same  series. 

The  Hudson-Champlaln  belt  of  the  Great  Valley  lowland  is  underlain  by 
two  formations,  a  thick  bed  of  shales,  unchanged  in  part,  Indurated  in  part, 
and  metamorphosed  to  slate  In  part,  and  a  series  of  limestones.  The  latter 
are  usually  crystalline.  The  New  England  areas  are  underlain  by  limestone, 
presumably  the  same  bed  that  occurs  in  the  Hudson-Champlaln  belt 

The  Mohawk  belt  Is  underlain  mainly  by  shales  on  the  north  side  of  the 
river  and  by  shales,  sandstones,  and  a  few  thin  beds  of  limestone  on  the  south 
side. 

In  the  Ontario  Plain  the  glacial  deposits  are  usually  thick  and  the  material 
has  been  brought  from  distant  regions  to  the  northward  in  Canada.  The  under- 
lying rocks  consist  of  red  sandstones,  shales,  and  limestone  beds,  and  where 
the  drift  cover  is  thin  this  material  enters  into  the  soil  as  an  important  factor. 
Where  the  drift  is  thick  the  proportion  of  local  material  is  less.  As  a  whole 
it  may  be  said  that  the  greater  part  of  the  soils  of  this  plain  are  derived  from 
crystalline  rocks,  limestones,  and  red  sandstones. 

The  predominant  soils  of  the  New  England  areas  and  the  Hudson-Champlaln 
belt  belong  to  the  Dover  and  Dutchess  series.  In  the  Mohawk  belt  they  are 
more  varied  and  the  Dover  soils  seem  to  be  lacking.  The  Dutchess,  AUis,  and 
Mohawk  soils,  with  more  or  less  Volusia  material,  make  up  the  main  body 
of  the  soils.    In  the  Ontario  Plain  the  predominant  soils  are  Ontario. 

Throughout  aU  the  belts  general  farming,  with  hay  and  small  grains,  not 
indnding  com,  thoqgh  this  crop  is  also  grown,  Is  the  rule,  with  dairying  re- 
ceiving considerable  attention.  Locally  the  cultivation  of  small  fruits  and  vege- 
tables and  potatoes  receives  considerable  attention.  It  is  not,  however,  a  region 
of  intensive  farming.  Agriculture  has  suffered  no  noticeable  decline  in  recent 
years,  except  over  local  areas. 

THE  HIGHLANDS,   ADIBONDACKS,   NEW  ENGLAND  PLATEAU. 

This  term  is  used  to  Include  the  Highlands  of  New  Jersey  and  New  York, 
the  Adlrondacks,  the  whole  of  New  England,  except  Cape  Cod,  the  offshore 
islands,  and  the  Connecticut  Valley  lowland. 

The  topography  is  generally  rough  and  the  soil  stony.  The  southern  part 
of  the  area  consists  of  a  plateau,  highest  in  the  northwestern  part  and  sloping 
southeastward  to  the  sea  in  New  England  and  toward  the  steep  slope  separat- 
ing this  area  from  the  Piedmont  belt  In  New  York  and  New  Jersey. 

The  plateau  surface  has  been  thoroughly  dissected  by  valleys,  not  merely 
by  narrow  branching  valleys,  as  in  the  Allegheny  Plateau,  but  by  valleys  of 
all  degrees  of  width,  shape,  and  regularity  or  irregularity  of  feature.  There 
is  not  only  no  uniformity  of  features  in  different  valleys,  but  the  same  valley 
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may  vary  greatly  in  width,  depth,  Bbape,  and  slopes  In  different  places.  The 
topographic  details  cut  Into  the  plain  have  no  regnilarlty  of  form,  a  condition 
which  has  heen  emphasized  by  the  glaclatlon  to  which  the  region  has  been  sub- 
jected and  manifested  by  diversion  of  rivers  from  their  courses  and  by  the 
formation  of  lake  basins.  The  slopes,  however,  are  rather  rounded,  and  on 
the  basis  of  steepness  of  slope  alone  a  larger  proportion  of  the  land  can  be 
cultivated  in  this  belt  than  in  the  rougher  parts  of  the  Allegheny  Plateau. 

In  northern  New  Bngland  the  topography  Is  roughs  than  In  the  southern 
part,  much  of  It  being  mountainous  and  entirely  too  rough  to  cultivate  In 
this  part  of  the  area  the  mountains  stand  above  the  level  of  the  plateau  in  the 
southern  part  Some  of  the  smaller.  Isolated  masses  extend  into  Massachusetts, 
but  they  do  not  constitute  a  large  proix)rtion  of  the  country.  Even  In  the 
northern  part  large  areas  can  be  utilized  for  agriculture,  though  there  is  rela- 
tively little  smooth  land.  In  the  Atlantic  coast  belt  of  Maine  there  are  con- 
siderable areas  of  marine  silts  and  days  which  have  a  smooth  topograpy. 

The  rocks  underlying  the  whole  area  consist  of  gneisses,  schists,  granite,  and 
other  metamorphlc  and  igneous  formations,  with  small  areas  of  limestones, 
found  mainly  in  eastern  Maine.  The  glacial  mantle  varies  greatly  in  thickness, 
but  It  is  everjrwhere  made  up  mainly  of  crystalline  material  and  Is  uniform  over 
larger  areas. 

The  predominant  soils  are  the  Gloucester  soils  on  the  uplands,  the  Merrimac 
soils  on  the  smooth  outwash  plains  and  terraces,  and  the  Caribou  on  the  marine 
deposits  of  the  northeastern  section  of  the  area. 

The  agriculture  of  the  region  up  to  half  a  century  ago  was  generally  grain, 
hay,  and  live-stock  farming.  Western  comjietition  has  latterly  made  such  a 
oystem  unprofitable  on  these  rough  lands,  and  coupled  with  the  growth  of  the 
large  cities  has  caused  the  abandonment  of  large  sections  of  this  type.  In 
recent  years,  however,  Interest  is  being  revived  in  the  agriculture  of  the  region, 
taking  the  form  of  Increased  attention  to  special  crops,  such  as  apples,  potatoes, 
peaches,  small  fruits,  and  vegetables.  Dairying,  the  form  of  farming  that 
bridged  the  gap  between  the  old  system  and  the  developing  new  system,  con- 
tinues to  maintain  a  considerable  importance.  It  must  continue  to  do  so  In  the 
future,  since  the  soils  are  well  adapted  to  grazing  and  the  hay  grasses.  Potato 
growing  in  Maine  is  the  best  example  of  the  newly  developed  system  of  special- 
crop  farming. 

THE   PIEDMONT   PLAIN    AND   THE   CONNECTICUT    VALLEY   LOWLAND. 

A  small  part  of  the  Piedmont  Plain  extends  into  the  Glacial  and  Loesslal 
province,  including  only  that  section  lying  between  the  eastern  slope  of  the 
Highlands  on  the  west  and  the  Hudson  River  on  the  east  It  extends  south 
to  the  boundary  of  the  province  and  northward  to  a  point  where  the  Highlands 
reach  the  west  bank  of  the  Hudson  River. 

Topographically  the  area  is  a  rolling  plain  with  poorly  defined  and  undevel- 
oped valleys.  It  can  hardly  be  said  to  be  dissected,  the  irregularities  of  surface 
feature  being  mainly  due  to  the  deposition  of  the  drift  rather  than  to  subsequent 
erosion.  Several  long,  curving  ridges  rise  from  100  to  500  feet  above  the  level 
of  the  plain;  of  these  the  Palisade  ridge  along  the  Hudson  River  is  the  most 
easterly,  the  others  lying  west  of  the  midline  of  the  belt  and  known  as  the 
Watchung  ridges. 

This  area,  not  including  the  ridges,  is  underlain  by  a  series  of  red  sandstones 
and  shales  of  Triasslc  age.  The  overlying  material  consists  of  a  mantle  of 
glacial  drift  derived  in  part  from  the  sandstones  and  shales  and  in  part  trans- 
ported from  the  Highlands  to  the  north.  As  a  rule  there  is  enough  Triasslc 
material  in  the  drift  mantle  to  tinge  it  with  red,  especially  a  foot  or  so  below 
the  surface.    The  trap  ridges  are  narrow  and  too  steep  to  cultivate. 

The  soils  are  mainly  those  of  the  Wethersfleld  group — a  series  of  general 
farming  soil&  On  account  of  the  proximity  to  New  York  City  and  the  develop- 
ment of  suburban  villages  only  a  small  part  of  the  area  is  at  present  devoted 
to  agriculture,  much  of  which  is  merely  suburban  gardening  and  small-fruit 
growing,  with  more  or  lees  dairying. 

THE  CONNECTICUT  VALLEY  LOWLAND. 

This  division  consists  of  a  narrow  belt  of  hilly  lowland  extending  across  the 
southern  New  England  Plateau  from  north  to  south  and  followed  in  part  of  its 
course  by  the  Ck>nnectlcut  River.  Topographically  it  is  essentially  the  same  as 
the  Piedmont  area  of  New  York  and  New  Jersey,  though  as  a  whole  it  is  some- 
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what  rougher  and  contains  a  larger  area  of  glacial  outwash  plains.  It  is  a 
rolling  to  hilly  area,  with  rounded  hills  and  open  basin-like  valleys,  except 
those  of  the  large  streams,  which  are  flat-bottomed,  steep-sided  troughs.  It  also 
contains  a  number  of  ridges  corresponding  in  character  of  rock  and  structural 
relations  with  the  Watchung  ridges  In  New  York  and  New  Jersey,  though 
higher,  broader,  and  more  rugged  than  the  latter.  They  likewise  are  mainly 
nonagriculturaL 

The  predominant  upland  soils,  aside  from  the  glacial  outwash  soils,  which 
are  made  up  mainly  of  foreign  material,  are  Wethersfleld  and  Holyoke.  The 
glacial  outwash  soils  are  represented  mainly  by  the  Carver  series.  This  region 
is  much  more  important  agriculturally  than  the  Piedmont  area.  Although  the 
large  cities  of  Connecticut  and  some  of  those  in  Massachusetts  lie  in  it,  they 
do  not  dominate  the  area,  except  that  they  supply  a  market  for  much  of  the 
crops  grown  on  it 

As  a  whole  the  region  is  devoted  to  general  farming,  with  special  attention 
paid  to  the  growth  of  high-grade  tobacco  and  to  truck  and  small-fruit  crops  In 
certain  areas.  It  is  the  most  important  region  for  t^e  growth  of  Sumatra 
tobacco  found  anywhere  in  the  Northern  States.  The  better  soils  of  the  area 
are  in  a  high  state  of  cultivation  and  the  farmers  are  prosperous. 

THE  ATLANTIC  COASTAL  AREA. 

The  Atlantic  Coastal  area  includes  Cape  Cod,  Nantucket,  Marthas  Vineyard, 
Block  Island,  Long  Island,  and  Staten  Island. 

The  topography  of  Cape  Cod  is  that  of  a  typical  morainic  region,  with  fringes 
of  lower  sand  plains  accumulated  at  various  points  around  the  borders  of  the 
higher  land.  It  consists  of  irregularly  placed  low  hills  with  intervening  depres- 
sions, many  of  the  latter  being  without  outlet.  Nantucket,  Block  Island,  and 
Marthas  Vineyard  ai-e  very  much  the  same  in  topography  as  Cape  Cod.  They 
consist  of  a  moraine  area  with  typical  morainic  topography,  flanked  on  the  south 
by  broad,  smooth  outwash  plains.  Long  Island  and  Staten  Island  topograph- 
ically constitute  a  unit  and  consist  of  a  rough  moraine  country,  with  a  southern 
fringe  of  smooth  outwash  plain  flanked  by  long,  narrow  sand  bars  along  the 
coast. 

The  soil  material  over  all  of  this  coastal  region  is  characteristically  sandy 
till,  with  still  more  sandy  outwash  plains,  sea  beaches,  and  a  considerable 
developm^it  of  dune  sand.  The  agriculture  on  Cape  Cod,  like  that  of  a  portion 
)f  the  Massachusetts  mainland,  consists  mainly  of  the  growing  of  cranberries 
In  the  bogs  formed  in  the  depressions  and  the  production  of  vegetables  for  the 
summer  hotel  trade.  Nantucket,  Marthas  Vineyard,  and  Block  Island  are  much 
ess  important  agriculturally  than  Cape  Cod,  and  while  opportunities  exist  in 
aome  places  for  the  growth  of  cranberries,  the  industry  has  never  been  devel- 
oped to  any  marked  extent.  The  soils  are  utilized  principally  for  the  growing 
»f  vegetables  and  more  or  less  hay.  On  Long  Island  a  varied  system  of  agri- 
culture prevails,  though  for  the  most  part  the  soils  are  light  in  texture,  often 
excessively  stony,  and  none  of  them  highly  productive,  except  under  intensive 
methods  of  farming  and  high  fertilization.  The  most  valuable  products  are 
truck  and  fruit. 

CLIMATE. 

Tlie  area  embraced  in  the  Glacial  and  Loessial  province  has  a  range  of  46* 
in  longitude  and  12*  of  latitude,  with  a  consequent  wide  variation  in  climatic 
conditions  within  its  borders.  The  differences  in  mean  temperature,  rainfall,  and 
wind  movement  are  wide  and  exert  a  marked  influence  on  the  character  of  the 
agricultural  products  which  can  be  grown  in  the  geographical  extremes  of  the 
province.  With  a  growing  season  of  approximately  170  days  and  a  summer 
mean  temperature  of  65*  the  crops  which  can  be  grown  in  northern  Maine  are 
naturally  considerably  restricted,  so  that  com,  which  is  one  of  the  great  staple 
crops  of  that  portion  of  the  United  States  covered  by  this  province,  can  not 
be  grown  for  the  grain.  The  winters  are  also  too  cold  for  any  but  the  most 
hai^  kinds  of  fruit  trees,  such  as  the  Fameuse  and  Dutchess  apples.  The  ab- 
solute minimum  temperatures  in  North  Dakota  and  Montana  are  20*  lower 
than  in  Maine,  and  the  mean  precipitation  declines  from  42.6  inches  at  Orono, 
Me.,  to  19.8  inches  at  Jamestown,  N.  Dak.  The  crops  which  can  be  grown  are 
limited  to  a  great  extent  by  the  length  of  the  growing  season  and  the  mean  of 
die  summer  temperature,  but  depends  no  less  upon  precipitation  and  the  ability 


Digitized  by 


Google 


116  SOILS  OF  THE  UNITED  STATES. 

of  the  soil  to  retain  moisture.  In  the  western  part  of  the  province  the  precipita- 
tion is  not  only  less,  but  evaporation  Is  greater,  owing  to  the  lack  of  a  protect- 
ing forest  cover,  which  in  the  North  Central  and  New  England  States  checks  to  a 
large  extent  the  movement  of  wind. 

In  the  North  Central  and  Lake  States  there  is  a  range  In  absolute  minimum 
temperature,  north  and  south,  of  26*  as  between  —16'*  at  Cairo.  111.,  and  —42*  at 
Mount  Iron,  In  St.  Louis  County,  Minn.  The  difference  In  annual  mean  temper- 
ature, however,  is  21**,  as  represented  by  68*  at  Cairo  and  37°  at  Mount  Iron. 
This  naturally  allows  a  considerable  latitude  in  the  agricultural  products,  Cairo 
reaching  down  to  the  northernmost  latitudes  of  cotton  production,  while  Mount 
Iron  is  considerably  beyond  the  latitude  where  com  and  winter  wheat  can  safely 
be  grown.  The  growing  period  at  the  southern  extremity  of  this  region  Is  ap- 
proximately 200  days,  while  in  the  northern  part  it  Is  only  about  140  days. 
The  shortest  growing  period  in  the  area  covered  by  this  province  Is  about  125 
days  in  the  northern  part  of  North  Dakota.  At  Topeka,  Kans.,  It  Is  about  180 
days;  at  Columbus,  Ohio,  180  days;  at  Auburn,  N.  Y.,  about  160  days;  at  Orono, 
Me.,  135  days ;  at  Portland,  Me.,  187  days ;  and  at  New  York  City,  210  days. 

Differences  in  altitude  exert  a  marked  Influence  on  temperature  and  the  grow- 
ing period  for  crops,  those  which  can  be  grown  in  such  elevated  regions  as  the 
Allegheny  Plateau  in  southern  New  York  and  northern  Pennsylvania  being 
fewer  In  kind  than  on  the  Ontario  low  belt  above  the  lake  ridges  or  on  the  up- 
lands of  the  Mohawk  Valley.  The  average  length  of  the  growing  season  at 
Angelica,  on  the  plateau,  in  Allegany  County,  southern  New  York,  at  an  eleva- 
tion of  1,470  feet,  is  125  days,  while  at  Avon,  50  miles  north  of  that  point,  at  an 
elevation  of  585  feet,  it  is  141  days.  Only  the  hardier,  earlier  maturing  varieties 
of  com  can  be  successfully  grown  at  such  altitudes,  the  farm  crops  being  con- 
fined more  to  late  potatoes,  buckwheat,  and  hay. 

The  variation  in  precipitation  over  the  region  is  greatest  between  the  eastern 
and  western  extremes,  as  before  indicated,  the  average  annual  precipitation  In 
the  New  England  States  being  between  40  and  50  Inches' for  the  whole  region, 
and  well  distributed  throughout  the  year,  the  vdnter  precipitation  including 
from  60  to  nearly  100  inches  of  snow.  The  rainfall  In  New  York  ranges  from 
30  inches  In  the  St.  Lawrence  River  Valley  to  48  inches  on  I^ong  Island.  The 
average  annual  precipitation  for  Ohio  is  about  38  Inches,  with  no  great  vari- 
ation in  different  sections  of  the  State.  The  rainfall  in  Michigan  averages 
about  33  Inches  for  the  State  as  a  whole,  being  greatest  along  Lake  Michigan 
and  the  southern  tier  of  counties.  West  of  Lake  Michigan  and  Lake  Superior 
the  rainfall  gradually  diminishes,  ranging  from  30  inches  at  Manitowoc,  Wis., 
to  24  Inches  at  Morehead,  Minn.,  and  16  at  Williston,  N.  Dak.  The  snowfall  In 
the  central  and  western  section  is  heaviest  in  the  region  of  the  Great  I^akes 
and,  with  the  exception  of  the  eastern  slope  of  the  Rocky  Mountains  in  Mon- 
tana, least  on  the  Dakota  plains. 

In  this  soil  province  30,454,572  acres  have  been  covered  by  detailed  survey 
and  mapped  on  a  scale  of  a  mile  to  the  inch,  and  20,602,848  acres  on  a  recon- 
noissance  scale  of  4  to  6  miles  to  the  Inch,  with  an  overlap  of  1,961,856  acres, 
making  a  net  total  of  48,995,564  acres.  Of  this  area,  47,009,676  acres  repre- 
sent mainly  agricultural  soils,  with  1,925,888  acres  of  miscellaneous  material, 
the  most  of  which  is  nonagricultural  land.  Of  the  agricultural  lands,  28,655,980 
acres  have  been  classified  into  soil  types  and  18,413,696  acres  have  been  classified 
as  to  material  or  series,  but  not  as  to  actual  soil  types. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Adirondack  series, — ^The  Adirondack  soils  are  brown  to  yellow,  with  sub- 
soils of  the  same  color  but  of  a  lighter  shade.  The  structure  and  texture  are 
essNitially  the  same  and  the  soil  Inclined  to  be  droughty.  The  topography  Is 
hilly  to  mountainoua 

The  material  is  moralnic,  colluvlal  and  local  wash  derived  by  glaciation  of 
cryAalline  and  metamorphic  Adirondack  rocks,  and  other  rocks  to  the  north- 
ward. 
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Soil  name. 

State  or  area.i 

Acres. 

AdJroDidack  stony  sandy  loam 

New  York  16, 17;  Vermont  1 

59,4S6 

1  For  key  to  numbers  in  this  oohmm  see  p.  788. 

Bangor  «erie«.— Tbe  Bangor  series  is  characterized  by  grayish  to  yellowlsh- 
brown  surface  soils,  with  subsoils  of  lighter  gray  and  yellowlah-brown.  All  of 
the  types  are  stony  and  graveUy.  The  soils  are  derived  from  glacial  till  con- 
taining more  or  less  material  from  the  local  seredtic  schist  rock.  The  topogra- 
phy is  rolling  to  hilly.  With  the  exception  of  the  stony  loam  and  shallow  phase 
of  the  loam,  the  types  of  this  series  are  fair  general  farming  soila 

Area  and  distribution  of  the  soils  of  the  Bangor  series. 


Soil  name. 


State  or  area.^ 


Acres. 


Bangor  sandy  loam . 

loam 

stony  loam. . 


Maine  2. 

do.. 

....do.. 


37,184 
32,676 
29,248 


TotaL.. 


99,006 


>  For  key  to  number  in  this  column  see  p.  783. 

Bemardston  series.— The  soils  of  this  series  are  daric  in  color.  The  upper 
subsoils  are  dark  yellow  and  grade  into  slaty  blue.  The  structure  becomes  very 
compact  with  depth  and  heavier  In  the  lower  subsoil.  The  topography  Is  broken 
to  hilly  and  the  surface  is  good.  The  cultivated  areas  occur  in  drumloldal  hills. 
The  soils  are  of  gladal  origin,  the  underlying  consolidated  rocks  being  argil- 
laceous and  frequently  exposed  in  outcrops.  The  loam  member  of  the  series, 
the  only  type  so  far  mapped,  is  a  good  soil  for  grass,  com,  oats,  and  rye. 


Area  and  distributic 

m  of  'the  soil  of  the  Bemardston  series. 

Soil  name. 

state  or  area.^ 

Acres. 

BMimrdston  loam. .     ...    . 

Massachusetts  1 

16,064 

>  For  key  to  number  in  this  column  see  p.  733. 

Caribou  series. — ^The  members  of  this  series  have  yellowish-brown  soils  which 
usually  rest  upon  a  light-gray  lower  till.  The  soil  material  is  derived  from 
glacial  till  overlying  calcareous  shales  or  shaly  limestone,  the  till  derived  largely 
from  the  underlying  calcareous  formation,  the  material  having  been  transported 
for  a  comparatively  short  distance.  Fragments  of  the  underlying  formation  are 
distributed  throughout  both  soil  and  subsoil  of  all  the  types.  The  underlying 
rock  Is  frequently  encountered  within  3  feet  of  the  surface.  Except  in  a  few 
stony  areas,  the  soils  are  very  productive,  being  especially  adapted  to  Irish 
potatoes,  grain,  and  peas. 

Area  and  distribution  of  the  soils  of  the  Caribou  series. 


Soil  name. 


State  or  area.^ 


Acres. 


Caribou  loam 

stony  loam — 
graTeUyloam.. 
silt  loam 


Maine  1. 
.....do... 
....do... 
....do... 


TotaL. 


220,672 
8,328 
8,904 
10,176 


238,080 


1  For  key  to  number  in  this  oohimn  see  p.  783. 
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Oarrington  Bevies. — ^The  Carrington  isoils  are  derived  through  weathering  of 
the  glacial  till,  with  little  or  no  modification  from  loessial  deposits.  ThB  series 
is  developed  in  the  Central  and  Western  Prairie  region  and  consiBts  mainly  of 
prairie  soils.  The  soils  are  gmerally  black  in  color,  ranging  in  some  cases  to 
dark  brown.  The  subsoils  are  lighter  colored,  generally  having  light  brown  or 
yellowish  color.  The  topography  is  gently  undulating  to  rolling,  though  in  some 
instances  nearly  flat  areas  are  found.  The  series  consists  principally  of  loams, 
silt  loams,  and  day  loams,  and  is  chiefly  made  up  of  what  was  formerly  called 
Marshall  loam,  silt  loam,  and  clay  loam.  Com  and  wheat  are  the  principal 
crops  grown. 

Area  and  dMrilmtion  of  the  boUb  of  the  Carrington  series. 


BoDiianM. 

State  or  araa.t 

ACI«8. 

Cftrrlxurton  KiEvel 

Mfi^n^^t^  4:  North  Pakota  1 

2,560 
208,384 

10,048 

00,184 
1,616,768 

84,006 

81,084 

866,640 

613,120 
210,612 

andy  loam 

gnveUy    sandy 

loam, 
fliw  flandy  loam. . . . 

nilnois  11;  Kansas  2;  Minnesota  5;  North  Dakota  3;  Sod^ 

Dakota  2. 
NflTth  n^^o^  9 ,                                      

Indiana  7;  Minnesota  1;  North  Dakota  8;  Wisconsin  3 

loam 

Indiana  6,  7;  Iowa  1,  3.  4;  Michigan  3:  Minnesota  1,  4,  5; 

Nebraska  3;  North  Dakota  1,  2, 6, 9;  Wisconstai  3, 12, 15. 
North  Dakota  2, 5,  8;  South  Dakota  2 

stony  loam 

graveHyloam 

silt  loam 

Kansas  2;  MlnnesoU  4;  North  Dakota  2, 4, 8;  Wisoonshi  4. . .. 
Indiana  10;  Minnesota  1, 6;  North  Dakota  2, 6;  South  Dakota 

2;  Wisconsin  3, 4, 8. 
Iowa  1, 3;  Minnesota  1, 6;  North  Dakote  8;  Wisconsin  12, 16. . 
Indiana  1,  4.  5,  6,  7;  Iowa  1;  Michigan  6,  7;  North  Dakota  5; 

Ohio2,4,J,i. 

olay  loam 

black  clay  loam.... 

Total 

3,763,206 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Carroll  series, — ^The  soils  of  this  series  are  characterized  hy  their  gray  color 
and  by  the  darker  color  and  compact,  impervious  structure  of  the  subsoils. 
Iron  concretions  are  often  found  in  abundance,  especially  in  the  subsoil.  These 
soils  occupy  flat  areas  where  they  are  associated  with  the  Richland  silt  loam. 
They  are  predominantly  sllty  in  character,  being  derived  principally  from 
loessial  material.  Owing  to  their  flat  surftice,  drainage  is  poorly  established. 
The  organic-matter  content  is  low  and  consequently  they  have  not  be^i  exten- 
sively used  for  agriculture.  With  proper  drainage  they  should  give  good  results 
with  com,  sugar  cane,  Irish  potatoes,  cabbage,  and  cotton.  Rice  should  also 
do  well. 

Area  and  distribution  of  the  soil  of  the  Carroll  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Carroll  lilt  loam.      .            

Tronislana  6 

83,584 

1  For  key  to  number  in  this  column  see  p.  733. 

Cazenovia  series. — The  Oasenovia  soils  are  brown  in  color,  with  brown  to 
reddish  subsoils  resting  upon  limestone  at  a  depth  of  about  8  feet  Fragments 
of  limestone  and  red  sandstone  are  found  throughout  the  soil,  and  occasionally 
large  bowlders  are  scattered  over  the  surface.  The  topography  is  rolling  to 
level,  the  areas  occupying  high  rolling  hills  and  table-lands.  These  soils  are 
derived  from  glacial  till  containing  considerable  limestone  material.  The  prin- 
cipal crops  are  grass,  alfalfa,  com,  wheat,  and  potatoes. 
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Soil  name. 

State  or  area.i 

Acres. 

CctfmoriB  loftm 

New  York  9,14 

176,512 

>  For  key  to  numbers  in  this  oolumn  see  p.  733. 

Colama  series.— The  soils  of  this  series  are  light  brown  to  grayish  in  color, 
with  yellow  to  reddish  subsoils.  They  are  usually  leachy  and  inclined  to  be 
dron^ty,  producing  light  yields  of  farm  crops.  The  topography  is  generally 
rolling  to  rough  and  hilly,  representing  terminal  and  ground  moraines.  The 
residual  material  is  essentially  sandy  and  gravelly,  only  a  limited  amount  of 
the  finer  textured  members  occurring  in  the  series.  These  soils  are  found 
typically  developed  in  northern  Michigan,  Wisconsin,  and  Minnesota.  They 
once  supported  extensive  pine  forests.  The  series  is  formed  from  relatively 
coarse  glacial  material,  modified  to  some  extent  by  the  action  of  wind  and 
water. 

Area  and  distribution  of  the  soils  of  the  Ooloma  series. 


Sou 


state  or  area.> 


Aaras. 


CokmAsand. 


gravel 

stony  sand^. . . 
rsand. 


sandy  loam. 


naveUy  sandy  loam. . 
line  sandy  loai 


B  sandy  loam 
loam 


Indiana  6;  Mlchlnn  1,  2,  3,  4,  7, 8, 10;  MinneaoU  2;  Ohio  10; 
Wisconsin  Il7l3, 10. 

Wisconsin  12 

Michigan  1,7;  Wisconsin  11, 16 

Michigan  1.6, 7;  Wisconsin  1.16 

Illinofi  11;  Michigan  1. 3, 6;  Mhmesota  2;  Wisconsin  3, 10 

Michigan  1, 3,  iTo,  7;  Minnesota  2;  Wisconsin  6, 11, 13, 16 

Indiana  6,  iO;  Michigan  2, 3, 6, 7;  Minnesota  2 

Michigan  3;  Wisconsin  3, 10 

Wisconsin  10, 16 


1,178,868 

6,080 
26,166 
84.800 
347,820 
588,228 
40,768 
171,618 
61,066 


Total.. 


2,306,224 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Cossa/ffuna  series. — ^The  Oossayuna  soils  are  brown  or  snuff-colored,  with  sub- 
soils of  the  same  color  but  of  a  lighter  shade.  Both  soil  and  subsoil  contain 
considerable  quantities  of  shale  and  calcareous  sandstone  fragments,  with  a 
small  percentage  of  foreign  bowlders.  The  soils  are  derived  from  glacial  till, 
largely  infiqenced  by  the  underlyiug  calciferous  sandstone  or  arenaceous  lime- 
stone The  soil  mantle  is  usually  more  than  3  feet  thick,  though  in  many 
places  rock  occurs  near  the  surface.  The  soils  occupy  rolling  to  hilly  uplands. 
The  principal  crops  are  com,  oats,  hay,  potatoes,  apples,  and  other  tree  fruits. 

Area  and  distriJmtion  of  the  soUs  of  the  Cossayuna  series. 


Sou  name. 

State  or  area.! 

Acres. 

Conaynoa  stony  loam. 

line  sandy  kiam.... 

New  York  17 

88,448 

¥«<?bigan  4;  N^w  Vorlr  K 

24,806 

Total 

113,844 

'  For  key  to  numbers  in  this  column  see  p.  733. 

Culvers  series.— The  soils  of  this  series  are  predominantly  brown  or  grayish- 
brown,  with  yellowish-brown  subsoils  of  a  peculiar  reddish  cast  The  greater 
part  of  the  material  of  this  series  is  derived  from  the  intermixing  under  glacial 
action  of  the  Medina  sandstone  and  Shawangunk  conglomerate  of  Kittatinny 
Mountain,  the  material  having  been  swept  from  its  original  position  and  de- 
posited hi  the  Kittatinny  Valley,  overlying  the  Hudson  River  shales.    The 
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latter  formation,  however,  seems  to  have  but  little  influence  upon  the  soil,  the 
till  material  being  for  the  most  part  very  thick  and  comparatively  free  from 
shale.    The  topography  is  rolling  to  slightly  hilly. 

Area  and  distribution  of  the  aaUa  of  the  CtOvera  series. 


Boil  name. 


State  or  area.^ 


Acrea. 


Colvenloam 

stony  loam.. 


New  Jersey  2.. 
....do........ 


3,328 
23,860 


Total.. 


26,088 


1  For  key  to  number  in  this  column  see  p.  733. 

Dover  series. — The  Dover  soils  are  light-brown,  brown,  or  dark-brown  to 
reddish  in  color,  with  light  brown,  yellowish,  or  reddish  subsoils.  Both  soil 
and  subsoil  have  essentially  the  same  structure  and  texture.  Fragments  of 
limestone  often  occur  scattered  through  both  soil  and  subsoil.  Drainage  is 
good.  The  series  occurs  in  the  limestone  lowland  belts  of  the  Appalachian 
i«gion  and  is  derived  from  glacial  till,  the  material  being  considerably  in- 
fluenced by  the  incliifiion  of  local  limestone  material.  The  topography  is  un- 
dulating to  strongly  rolling,  with  abundant  outcrops  of  limestone  ribs,  knobs, 
and  low  hilla    The  members  of  this  series  are  strong  general  farming  soils. 

Area  and  distribution  of  the  soils  of  the  Dover  series. 


Boil  name. 

4 

State  or  area.> 

Acrrs. 

Dover  stony  sandv  loam 

fine  sandy  loam 

loam 

New  York  17 

5,056 

New  Jersey  2;  New  York  4 

9,024 

do 

50,112 

stony  loam 

New  Jersey  2 

21,632 

Total 

85,824 

>  For  key  to  numbers  in  this  column  see  p.  733. 

Dutchess  series, — ^The  Dutchess  soils  are  brown  to  light  brown,  with  bluish, 
light-brown,  yellowish,  or  reddish-yellow  subsoils.  The  soils  are  friable,  the 
subsoils  being  somewhat  heavier  in  texture  than  the  soil.  Some  of  the  types 
are  underlain  by  a  bluish-gray  substratum,  while  others  rest  upon  the  country 
rock.  In  some  types  rounded  and  angular  gravel  occur  in  both  soil  and  sub- 
soil, rarely  the  fragments  being  limestone.  The  topography  is  rolling  to  un- 
dulating and  rough,  much  of  the  r^elief  consisting  of  rounded  drumloldal  hills. 
The  drainage  of  the  heavier  types  is  only  fair.  The  soil  material  is  glacial 
and  derived  mainly  from  the  Hud.son  River  shales  and  slates.  The  series  is 
adapted  to  oats,  grass,  potatoes,  and  tree  fruits.    Corn  and  wheat  do  not  do  well. 

Area  and  distribution  of  the  soils  of  the  Dutchess  series. 


Soil  name. 

State  or  area." 

Aaes. 

Putchww  loam 

New  Jersey  2 ;  New  Y ork  5 

51,776 

stony  loam 

New  Jersey  2;  New  York  4, 17 

130,048 

shale  loam 

New  Jersey  2 

54,272 

slate  loam 

New  York  4, 17 

138,624 

silt  loam 

do 

129,084 

snty  clay  loam 

New  York  5 

13,120 

Totol 

517,824 

1  For  key  to  numbers  in  this  column  see  p.  733. 


Digitized  by 


Google 


GLACIAL  AND  LOESSIA.L  PROVINCE. 


121 


Baaion  series, — ^Tbe  Eaeton  soils  are  ashy  gray  to  nearly  white  in  color.  The 
sabfloils  are  mottled  gray  to  yellow,  the  latter  color  becoming  more  prominent 
with  depth,  at  86  Inches  only  a  slight  gray  mottling  being  noticeable.  Fre- 
quently a  layer  of  sticky  clay  occurs  at  20  to  90  inches.  Both  soil  and  sub- 
soil carry  glacial  bowlders  and  considerable  gravel  of  sandstone  and  shale.  The 
series  is  of  glacial  origin.  The  soils  occupy  depressed  areas  associated  with 
Caribou  loam  and  In  strips  bordering  Muck. 

Drainage  as  a  rule  is  poorly  established.  Oats  and  grass  do  fairly  well, 
although  the  latter  crop  is  often  winter  kiUed. 

Area  and  diatriJmtion  of  the  sail  of  the  Edaton  series. 


Sou 


state  or  area.! 


Acres. 


Bastonloam *. Maine  1, 


9,004 


1  For  key  to  number  In  this  oolunrn  see  p.  738. 

Farminiiton  series. — ^The  Farmlngton  soils  are  light  brown  in  color  and  of 
slight  depth,  the  soil  layer  often  resting  directly  upon  the  shaly  limestone 
which  forms  bedrock.  Angular  fragments  of  limestone  and  a  small  percentage 
of  glacial  gravel  and  stones  are  found  throughout  the  soil  mass.  The  topog- 
raphy is  level,  and  drainage  is  usually  good.  The  soil  is  partly  residual  and 
partly  glacial.    It  is  adapted  to  com,  oats,  clover,  beans,  and  potatoes. 

Area  and  distribution  of  the  soils  of  the  Farmington  series. 


Soil  name. 

State  or  area.^ 

Acres. 

F«rmitiirtnfi  lOBin 

New  York  11,  18 

10,660 
36,866 

aOtloam 

New  York  «., 

Total 

36,416 

1  For  key  to  numbers  In  this  column  see  p.  738. 

Flfuhing  series. — ^The  soils  are  brown  in  color  and  overlie  yellowish  or  reddish 
subsoils,  sometimes  micaceous,  and  in  some  instances  resting  on  crystaUlne 
rocks.  Only  one  member  of  this  series  has  thus  far  been  encountered — ^the 
old  Miami  stony  loam  of  the  Long  Island,  New  York,  and  Bhode  Island  areas. 
The  material  is  a  till  deposit  associated  with  the  retreat  of  the  glacier  from 
the  terminal  moraine  which  gave  rise  to  the  Plymouth  and  Carver  soila 

Area  and  distribution  of  the  soil  of  tlie  Flushing  series. 


Soil  name. 

Steteoraiea-t 

Acres. 

Nav  y<vV  7;  Khodi^  Tflland  1 

201,084 

1  For  key  to  numbers  in  this  column  see  p.  783. 

Oloucester  series. — The  soils  of  the  Gloucester  series  are  light  brownish  or 
often  grayish  at  the  immediate  surface  and  overlie  yellow  subsoils.  In  many 
areas  the  presence  of  a  small  amount  of  mica  in  the  soil  and  subsoil  is  a 
common  characteristic,  though  this  need  not  necessarily  be  presoit.  The  soils 
are  derived  from  a  rather  local  glaciation  of  crystalline  rocks  consisting  chiefly 
of  granite  and  gneise^  together  with  a  less  amount  of  schist,  the  material  being 
left  as  a  rather  thin  mantle  of  ground  moraine.  Scattered  rocks  and  bowlders 
of  large  size  occasionally  occur,  rendering  the  use  of  fbrm  machinery  difficult 
The  topography  ranges  from  gently  undulating  to  rolling  or  hilly,  the  hills 
often  being  quite  high,  broad,  and  smoothly  rounded.  The  drainage  of  these 
soils  is  usually  ftilr  to  good,  and  in  many  places  excessive.  In  the  original 
forest  growth  white  ^e  was  well  represented,  together  with  some  maple. 
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elm,  and  oak,  the  cut-over  areas  being  now  succeeded  by  a  second  growth  in 
which  birch  is  common.  Areas  where  the  topography  is  favorable  for  agri- 
culture and  the  stones  not  too  numerous  produce  fair  yields  of  com,  potatoes, 
oats,  hay,  and  considerable  fruit,  especially  apples. 

Area  and  distrilmtion  of  the  soiUs  of  the  CHouoester  series. 


SoO  xuune. 

State  or  araa.> 

Acres. 

GloDiOMtftr  sandy  loam 

Masaachusetts  2;  New  Jeraey  2 

M.8ao 

atony  aandy  loam 

liaseachoBetts  2;  New  Hampshire  1, 2;  New  Jersey  a. 

COVfTK^tinUt  2.  ..--..  . r ..r ,       -  - 

112,640 

f\n^  i^nAj  loam 

98.440 

do 

SSS 

loam .' 

Connectlout2;  lia8Bachuflett8  2;  New  Jeraey  2;  New 

York  4. 
MaaiwihaaettB  2;  New  Hampshire  1, 2;  New  Jeney 

£;  New  York  4. 

l2a68 

stony  loam 

141,682 

Total 

020,362 

1  For  key  to  numbers  in  this  column  see  p.  788. 

Hamburg  series.—'The  Hamburg  soils  are  grayish  yellow  to  light  brown  In 
color.  The  subsoil  is  of  the  same  color,  though  mottled  in  places,  and  contains 
Ume  and  iron  pipes  and  concretions.  The  surface  material  is  loose  and  floury 
and  subject  to  more  or  less  reworking  by  wind,  but  the  undisturbed  subsoil 
and  substratum  are  somewhat  compact  and  the  material  in  many  places  stands 
in  vertical  cliff&  The  soil  is  excessively  drained  on  account  of  its  rough 
topography.  It  is  a  river-blufF  soil  found  in  the  Middle  West  and  derived  from 
loess.    It  has  very  little  agricultural  value. 

Area  and  distribution  of  the  soil  of  the  Hamburg  series. 


Soil  name. 

State  or  aiea.i 

Acres. 

Hamlmrg  silt  loam 

Iftasonrll 

3,008 

1  For  key  to  number  In  this  oohinm  see  p.  783. 

HoUis  series. — ^These  soils  are  light  brown  in  color,  with  grayish  to  light 
yellow  subsoils,  in  some  types  slightly  heavier  than  the  soil.  Slaty  fragments 
of  schistose  rock  and  considerable  mica  are  often  found  throughout  the  soil  sec- 
tion. The  material  is  derived  in  part  from  glacial  till  and  in  part  from  the 
underlying  micaceous  schistose  rock.  The  topography  consists  of  low  knolls 
and  ridges,  though  in  places  the  local  relief  ranges  up  to  200  feet 

Area  and  distribution  of  the  soU  of  the  HoUis  series. 


Soil  name. 

State  or  area.i 

Acres. 

Holliff  stony  loam 

New  Hampshire  2 

7.010 

*■  For  key  to  number  in  this  oohimn  see  p.  783. 

Holyoke  series. — The  soils  are  brown  to  dark  yellow  in  color.  The  subsoils 
are  yellow  and  somewhat  heavier  than  the  soil.  The  topograi^  is  rough  aod 
outcrops  of  the  parent  rock  are  abundant  The  material  is  glacial  in  origin 
and  is  derived  frdm  a  variety  of  m^tamorphic,  diabase,  and  crystalline  rocks, 
the  thickness  of  the  layer  of  soil  material  varying  up  to  100  feet  These  soils 
are  moderattiy  productive. 
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Area  and  diatrilmtian  of  the  soil  of  the  Bolyoke  aeries. 


Boflname. 

State  or  arw.t 

Acres. 

Holyoto  stooy  loam 

nonfiAA^if«nt  1;  MiuRwc^iisMtts  1 

190, 8ia 

>  For  key  to  nnmbera  In  this  oolomn  see  p.  783. 

Jud9on  series, — ^The  Judson  series  comprises  the  soils  In  the  Glacial  and 
Loesflial  region  which  have  been  formed  principally  through  colluvlal  action. 
The  soils  range  from  a  brown  to  a  dark  brown  and  almost  black  in  color,  and 
are  usually  deeper  than  the  soils  upon  fhe  upland.  They  are  found  at  the 
foot  of  bluffs  or  rather  steep  slopes  between  the  upland  and  the  bottoms. 
They  are  not  subject  to  overflow,  and  at  present  suffer  but  little  from  erosion. 
On  account  of  the  considerable  amounts  of  organic  matter  incorporated  into 
these  colluvlal  soils  in  the  process  of  their  formation  they  are  exceedingly 
valuable  for  the  production  of  general  farm  crops.  In  Blue  Earth  Oounty, 
Minn.,  they  are  formed  through  the  wash  from  glacial  drift,  while  in  some  of 
the  more  southern  areas  in  the  loessial  belt  the  soils  are  due  to  the  colluvlal 
action  from  the  loess,  modlfled  slightly  by  a  mixture  of  the  underlying  glacial 
till  or  residual  material  from  rock  exposures  occurring  in  the  higher-lying 
bluffs. 

Area  and  distrilmHon  of  the  soils  of  the  Judson  series. 


state  or  area.> 


Aora. 


Jndfon  flue  sandy  loam. 

crarel 

loam 

silt  loam 


Mis80iirll2 

nUnois  10, 11;  Wlsoonsin  6. 
MImiesotal;  lUssouriU... 
MJ8Maril,4 


4,006 
15,906 
17,109 
10,088 


Total... 


47,289 


^Tor  key  to  numbers  Ip  ibis  oolmnn  see  p.  733. 

Keioavnee  series. — ^This  series  is  developed  most  extensively  in  the  region 
of  Lakes  Michigan  and  Superior,  and  is  characterized  by  grayish  to  reddish- 
brown  or  idnkiBh  soils  overlying  pinkish-red  silty  day  and  rather  calcareous 
subsoils.  Like  other  soils  derived  from  till,  the  8-foot  section  contains  more 
or  less  subangular  gravel,  stones,  and  bowlders.  The  material  is  essentially 
like  that  of  the  Superior  series,  and  the  greater  proportion  of  it  was  originally 
laid  down  as  glacial-lake  deposits,  but  has  been  plowed  up  by  subsequent  glacier 
action  and  mixed  with  more  or  less  stony  material,  so  that  it  now  has  the 
character  and  appearance  of  glacial  till.  The  topography  varies  from  undu- 
lating ground  moraine  to  hilly  terminal  moraine,  and  is  subjected  to  more  or 
less  erosion.  The  soils  of  this  series  are  most  extensively  represented  by  the 
heavier  members,  which  as  a  rule  are  deficient  in  underdrainage.  With  proper 
drainage  their  agricultural  value  will  be  found  equal  or  superior  to  that  of 
the  corresponding  members  of  the  Miami  series. 

Area  and  distrilmtion  of  the  soUs  of  the  Kewatmee  series. 


Soil 


state  or  area.^ 


Acres. 


Kewiimee  fine  sandy  loam. . 


stony  loam.... 

fllay  loam 

gzavelly  loam . 


Wisconsin  8 

Minnesota  2;  Wisconsin  8. 

Minne80ta2 

Wisconsin  4, 8 

Wisconsin  4 


3,112 
83,408 

8,704 
121,210 

1,980 


Total. 


186,790 


1  For  key  to  numbers  in  tbis  column  see  p.  733. 

Know  series. — ^The  soils  of  this  series  occur  principally  in  the  Central  Prairie 
States,  and  repres&it  the  light-brown  soils  derived  from  loessial  or  other  wind- 
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blown  deposits.  The  larger  body  of  the  soil  material  is  made  up  of  what  was 
formerly  called  Miami  silt  loam,  where  this  type  was  derived  directly  from  the 
loess.  The  loessial  covering  in  this  series  is  always  thick  enough  to  form  the 
subsoil  as  well  as  the  surface  soil,  the  deeper-lying  glacial  till  being  far  eiough 
from  the  surface  to  have  no  marked  influence  on  the  general  character  of  the 
soil.  The  topography  is  gently  undulating  to  rolling  and  the  surface  is  gener- 
ally well  drained.    Grain  crops  constitute  the  chief  agricultural  interests. 

Area  and  distribution  of  the  soils  of  the  Knom  series. 


Sou 


State  or  ana.^ 


AONB. 


sand 

fine  sand 

nmdyloam 

fine  iiandy  loam. 
eUtr 


Indiana  3,8 

Illinois  8. 10:  Indiana  10;  Iowa  4;  NebiasJEaO;  WisoonainO 

Indiana  3;  Iowa  2 

Indiana  10 

IUlnoi9  3. 5,  6.  7,  8, 10, 11;  Indiana  2, 3.  8, 10:  Iowa  2, 4;  Ken- 
tucky 6;  Mtaouri  4, 6, 8, 10, 13, 14, 16, 18;  Nebraaka  6;  Wia- 
oonsln  3, 5, 7, 0, 14. 


8,1«2 
W,888 
25,084 

4,608 
2,(76,832 


Total. 


2,700,504 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Lackawanna  series, — ^These  soils  are  derived  from  glacial  drift  that  occurs 
as  a  relatively  thin  mantle  overlying  the  red  shales  and  limestones,  usually  of 
the  Catsklll  and  Medina  formations,  in  Pennsylvania  and  New  Jersey.  The 
till,  which  has  a  peculiar  Indian-red  color,  is  derived  from  these  rocks,  and 
contains  a  variable  amount  of  loose  gravel,  stones,  and  bowlders.  Very  little 
material  of  foreign  origin  is  included  in  the  soil  material  of  this  series.  The 
toi>ography  is,  for  the  most  part,  rolling  to  hilly  and  mountainous,  with  oc- 
casional flat-topped,  plateau-like  areas.  Drainage  is  good,  exc^t  in  the  more 
level  positions,  where  some  artificial  drainage  is  often  desirable.  Where  the 
topography  permits  and  where  the  soils  are  not  too  stony  the  agricultural  value 
is  about  the  same  as  or  better  than  in  the  case  of  the  Volusia  soils,  which,  the 
Lackawanna  soils  resemble  in  respects  opier  than  that  of  color. 

Area  and  distribution  of  the  soils  of  the  Lackatoanna  series. 


Soil  name. 


State  or  area.i 


Acres. 


Lackawanna  loam 

stony  loam 

silt  loam 

silty  clay  loam... 
undifferentiated. 


New  Jersey  2 

....do..... 

Pennsylvania  4.. 

do 

Pennsylvania  13.. 


12,928 
18,624 

115,200 
4,736 

481,152 


Total. 


632,640 


1  For  key  to  numbers  in  this  column  see  p.  783. 

Lexington  series. — ^The  Lexington  soils  are  gray  to  yellowish  gray  In  color 
and  mellow  in  structure.  The  subsoil  is  yellow  to  brown,  with  a  tinge  of  red 
in  places,  and  is  often  somewhat  heavier  than  the  soil.  Drainage  is  good  and 
the  topography  moderately  rolling  to  hilly.  The  types  are  derived  from  loess» 
the  material  closely  resembling  that  of  the  Memphis  soils,  but  the  layer  of  loess 
is  thin,  the  underlying  reddish  material  luiown  as  the  Orange  sand  formation 
modifying  the  soil  in  places.  These  soils  are  adapted  to  com,  cotton,  forage 
crops,  vegetables,  and  strawberries. 

Area  and  distribution  of  the  soU  of  the  Lexington  series. 


Soil  name. 

State  or  area.^ 

Acres. 

T^TlnfftnTi  «ilt.  Inftin                                             

Tennessee  6, 8 

342,272 

I  For  key  to  numbers  in  this  column  see  p.  783. 
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Mapleton  series. — The  Mapleton  soils  are  purplish  red  in  color.  The  subsoil, 
'Where  sacdi  exists,  is  reddish  yellow.  Usually  a  conglomerate  bedrock  lies  from 
6  to  20  Inches  beneath  the  surface.  Where  stone  or  ^arel  occurs  in  either  soil 
or  subsoil  it  Is  both  water-worn  and  angular  and  of  sandstone  or  quartz.  The 
topography  consists  of  ridges  and  slopes.  The  soils  are  adapted  to  potatoes, 
sraas,  and  grain.    Apples  do  fairly  weU. 

Area  and  distribution  of  the  soil  of  the  Mapleton  series. 


Soil  name. 

State  or  area.^ 

Aoes. 

IDtplffton  ffVffBy  loam ..... 

Uftjn^l 

192 

1  For  key  to  number  in  this  column  see  p.  783. 

Marion  series. — ^These  soils  are  gray,  white,  or  ash  colored.  The  subsoils  are 
white  at  top,  the  white  layer  varying  in  thickness  from  2  to  12  inches  and  aver- 
aging about  6  Inches.  This  layer  is  a  compact,  impervious  whitish  silt  or  very 
fine  sand ;  often  containing  iron  concretions,  and  locally  known  as  hardpan.  Be- 
neath this  the  true  subsoil  is  a  gray,  light-yellow  to  reddish-yellow  or  mottled 
brownish-yellow,  hard,  impervious  clay  containing  occasional  concretions  of 
Iron  and  of  lime.  The  topography  is  gently  undulating  to  hilly  where  badly 
eroded.  The  drainage  is  not  good.  The  material  Is  of  doubtful  origin,  being 
either  water  laid,  glacial,  or  loesslal  where  it  overlies  gravelly  till  or  residual 
soil  from  Goal  Measure  shales  and  clays. 

Area  and  distribution  of  the  soil  of  the  Marion  series. 


Soaname. 

State  or  area.t 

Acres. 

Uarlonnfltlfmn     ..       , 

niinniii  1 , 9, 9;  Miifflniiri  14. , . 

fld6,0«) 

i  For  key  to  numbers  In  this  column  see  p.  783. 

Marshall  series. — ^The  Marshall  series  includes  the  dark-colored  upland  loesslal 
soils,  which  predominate  in  the  great  prairie  region  of  the  Central  West.  The 
soils  of  this  series  are  characterized  and  distinguished  from  those  of  the  Knox 
series  by  the  greater  quantity  of  organic  matter  in  the  surface  soils,  which  give 
them  a  dark-brown  to  black  color.  The  topography  is  level  to  rolling,  and 
artificial  drainage  is  usually  necessary  to  secure  the  best  results.  They  are 
very  productive  and  constitute  the  great  corn  soils  of  the  country. 

Area  and  distribution  of  the  soUs  of  the  Marshall  series. 


SaDname. 

State  or  area.^ 

Acres. 

Vardian  nv^  mi^ 

Iowa3;lClmiesotal;KorthDakota2. 

lias 

sandy  loam 

M  inniwwta  4. .     ... 

fine  sandy  loam 

loam 

Indiana  10:  North  Dakota  2 

S:SS! 

Illinois  fl:  Mlnnfwota  fi x 

ffOtl^min 

Illinois  2,  5,  6, 8. 9, 11;  Indiana  8, 10;  Iowa  4;  Kansas  2,  7; 

Loutalana  7;  Missouri  1,  6, 10, 18, 16, 18;  Nebraska  3,  6,  6; 

Wisconsin  6, 14. 
TiiinotiT R, ft,^lO:  Tfidlana  lO.  ,  

8, 480,  MB 

bladE-dayloam 

228,224 

Total 

3,721,480 

1  For  key  to  numbers  in  this  colunm  see  p.  738. 


Memphis  series. — The  Memphis  series  Is  characterized  by  the  light-brown  to 
yellowlsih-brown  color  and  silty  texture  ot  the  surface  soils  and  by  the  slightly 
lighter  color  and  more  compact  structure  of  the  subsoils.  These  soils  are  typi- 
caly  developed  to  the  south  of  the  latitude  of  St  Louis,  being  most  ezt^islve 
in  the  loesslal  belt  following  the  east  bank  of  the  Mississippi  River.    Drainage 
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Is  ordinarily  well  established.  Erosion  has  been  active  and  has  resulted  in  a 
preyailini^lj  rolling  to  broken  topography.  A  characteristic  of  the  soU  of 
this  aeries  is  the  tendency  of  the  material  to  stand  in  perpendicular  bluffs  or 
sectiona  The  series  is  well  suited  to  com,  oats,  peanuts,  forage  crops,  Irish 
potatoes,  cabbage,  and  a  number  of  vegetables.    Cotton  also  does  well. 

Area  and  distribution  of  the  soil  of  the  Memphis  series. 


Soil  name. 

Btata  or  ai0a.i 

Acres. 

Memphis  silt  loam 

nitoois  4,  7,  9;  K«atacky  1;  Louisiamt  7, 10;  MiBaJasippi  1,  4, 
6, 7, 13,  l9, 21;  liiaaouri  14;  TemiM84M»  8.                     t'*^       • 

3,086,64t2 

1  For  key  to  numben  in  this  column  see  p.  783. 

Miami  series, — The  Miami  series  is  one  of  the  most  important  of  the  prorince. 
The  soils  are  brown,  light  brown,  or  grayish,  and  are  underlain  by  yellowish  and 
brown  heavier  textured  subsoils.  Mottlings  of  brown  and  light  gray  are  present 
in  the  subsoils  in  many  places,  particularly  in  the  case  of  the  clay  loam  member, 
which  is  by  fkr  the  most  extensive  type  mapped.  The  surface  drainage  is 
usually  good,  but  artificial  drainage  is  necessary  in  some  of  the  heavier  types. 
The  soils  are  in  the  main  derived,  through  weathering,  from  glacial  till  of  a 
generally  calcareous  nature.  Some  of  the  gravelly  phases,  however,  are,  in  part 
at  least,  water  assorted,  having  been  deposited  as  obscurely  stratified  material 
in  the  form  of  kames,  eskers,  etc.  The  series  represents  considerable  range  in 
texture  and  its  members  are  adapted  to  a  wide  variety  of  both  general  field 
crops  and  special  truck  and  fruit  crops.  Dairying  is  an  important  industry  on 
the  heavier  types. 

Area  and  distribution  of  the  soils  of  the  Miami  series. 


SoUnamB. 

State  or  ai0a.i 

Aoras. 

Miami  "ftT"^  .  - 

WlMMTVlfn  1-^                                                       

1,920 

fln^impd. T 

WiacnmlP  3         .          

43,684 

20,672 

1  280 

61,620 

388,160 

432  886 

45,376 

465,104 

2,312,330 

gravel 

wii««on4ip  1^ 

sandy  loam 

Wisconsin  4 * 

naveUy  sandy  loam. . . . 

fine  sandy  loam 

loam 

Wimonsln  Iff 

i^icblgan  2,  ff,  ^.  7,  8;  Wlsconftin  3, 10,  Iff 

lilchimn  i;  3;  lltainesota  2;  Ohio  3, 10;  Wisconsin  3, 8, 11, 12, 16. 
Ohio  2;  Wisconsin  4 

ffravelly  loam 

Sit  loam 

Illinois  2;  Indiana  10;  Wlsoonsfai  3,  4,  6, 15 

clay  loam  ^ ^ . . . , 

Indiana  1,  4,  5.  6;  Iowa  3;  Michigan  1, '2,  8,  6,  7,  8;  Ohio  2,  3, 
4,7,9,10;Visoon8inl2,15. 

Total 

3,762,882 

1  For  key  to  numbers  in  this  column  see  p.  738. 

Mohawk  series, — ^The  Mohawk  soils  usually  consist  of  dark-colored  glacial 
material  derived  in  part  from  dark-colored  calcareous  shales  and  limestones, 
but  inodified  to  a  varying  degree  by  admixture  of  glacial  material  from  other 
formations.  The  series  is  characterized  by  the  pres^ice  of  the  partly  weath- 
ered fragments  of  calcareous  shale  and  of  limestone,  by  its  usual  dark  color,  and 
by  its  more  or  less  intimate  association  with  the  soils  of  the  PalaUne  series. 
The  topography  is  rolling  to  hilly  and  the  natural  surface  drainage  good. 
The  soils  vary  in  productivity,  but  are  considered  good  general  farming  soils. 
The  series  will  probably  be  of  local  occurrence  where  glaciation  has  inter- 
mingled materials  from  the  black  shales  and  limestones  with  other  glacial 
material  throughout  eastern  New  Tork. 


Digitized  by 


Google 


GLACIAL  AND  LOESSLUL  PBOVINCE. 
Area  and  disiributUm  of  the  soiU  of  the  Mohawk  series. 


127 


Soil  name. 

State  or  area.i 

Acres. 

Mobawk  kMm 

Now  York  11 

7,680 

■lit  loam 

do 

46,440 
67,200 

<4ay kxam.... 

do 

Total 

120,820 

>  For  key  to  numbers  In  this  column  see  p.  783. 

Vunda  series, — ^The  Nonda  soils  are  light  brown  in  color,  with  brown  to 
bluish  or  slate-colored  sabsoil&  Both  soil  and  subsoil  contain  considerable 
ronnded  glacial  stones,  many  of  which  are  limestone.  The  soil  material  Is 
derived  from  till  (moraine).  Only  one  type,  the  stony  loam,  of  hieztensiye 
area,  has  be^i  so  far  separated  and  mapped. 


Area  and  distribution  of  the  soU  of  the  Nunda  series. 

Soil  name. 

State  or  area.i 

Acres. 

New  York  6 

820 

1  For  key  to  number  in  this  column  see  p.  788. 

Ontario  series. — The  soils  of  this  series  are  brown  to  diocolate-brown  in  color, 
the  subsoils  being  lighter,  and  in  many  cases  grading  into  yellow.  Both  soil 
and  subsoil  usually  contain  scattered  fragments  of  limestone.  They  are  derived 
from  the  weathering  of  the  glacial  till  of  the  drumlin  region  of  New  York. 
The  topography  is  undulating  to  moderately  hilly,  depending  upon  the  num- 
ber and  shape  of  the  drumlins  within  a  given  area.  Some  of  the  areas  inter- 
vening between  the  drumloldal  hills  are  rather  flat.  The  series  includes  all 
soils  of  this  color  and  character,  whether  the  topography  is  that  of  typical 
drumlins  or  not  The  most  important  features  are  the  color  and  calcareous 
nature  of  the  soil,  the  thiclmess  of  the  glacial  deposits,  and  the  undulating  to 
rolling  topography. 

Area  and  distribution  of  the  soUs  of  the  Ontario  series. 


Soil 


State  or  area.^ 


Acres. 


Ontario  craveUy  sandy  kwm. 
flaes  -"-• — 


B  sandy  loam. 


stony  loam 

gravelly  loam., 
silt  loam 


New  York  10, 13 

New  York  6, 10, 13 

NewYorkl,8, 10, 13,15. 

NewYorkfi,14 

NewYorkl3 

New  York  10 


6,060 
157,096 
446,016 
8,904 
4,992 
18,688 


Total. 


687,376 


t  For  key  to  numbers  in  this  column  see  p.  788. 

Plymouth  series,— The  soils  included  in  the  Plymouth  series  are  composed 
principally  of  glacial  material  coming  largely  from  granites,  although  other 
rocks  may  be  represented  to  a  lees  extent.  The  series  includes  the  morainal 
and  till  deposits  found  in  southeastern  New  England  and  on  Long  Island* 
together  with  the  smaller  coastal  islands  of  this  group  of  States.  It  is  essen- 
tially the  last  great  terminal  moraine,  which  consists  of  a  stony,  gravelly,  and 
sandy  tilL  As  a  result  the  soils  of  the  series  fall  naturally  into  the  stony  sand, 
steny  sandy  loam,  gravelly  sandy  loam,  sandy  loam,  and  possibly  loam  types. 
The  surface  soils  are  shallow  and  brown,  underlain  by  a  pale  yellow  subfloil. 
In  some  locations  the  compact  gray  till  is  found  within  the  soil  section,  par- 
ticularly in  the  morainal  belt  The  altitudes  attained  by  the  soils  of  this  series 
never  exceed  860  feet  above  sea  level.  The  material  of  moraine  and  till,  exc^t 
on  Long  Island,  rests  upon  the  complex  granites  and  gneisses  of  southeastern  New 
Bngland,  constituting  deposits  from  a  few  feet  to  150  feet  in  thickness. 
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Area  and  distribution  of  the  soils  of  the  Plymouth  series. 


Sou 


state  or  area.' 


Acns. 


Plymoufh  stonj  sand 

sandy  loam 

•tony  sandy  loam. 

Total 


NewYork? 

New  York  7;  Rhode  Island  1.. 
Massachusetts  2 


5,376 

170,560 

19,520 


106,466 


1  For  key  to  numbers  in  this  column  see  p.  783. 

Portage  series,— The  Portage  soils  are  gray  to  grayish-brown,  with  gray, 
yellowish-brown,  brownish-yellow,  or  yellow  subsoils  resting  upon  a  red  clay 
substratum.  In  the  lighter  types  fragments  of  granite  are  of  common  occur- 
rence and  the  soils  and  subsoils  are  about  the  same  in  texture.  In  the  medium 
heavy  types  the  subsoils  are  slightly  heavier.  The  material  is  derived  mainly 
from  glacial  till,  the  substratum  and  a  part  of  the  subsoil  being  probably  of 
residual  granitic  origin.  The  surface  of  the  medium  heavy  types  is  iwssibly  in 
part  loessial.  The  topography  is  level  to  gently  rolling,  and  drainage  is  good 
except  on  the  level  areas. 

Area  and  distribution  of  the  soils  of  the  Portage  series. 


Soil  name. 


State  or  area.^ 


Acres. 


Portage  sandy  loam 

stony  sandy  loam, 
silt  loam 


Wisconsin  11. 

....do 

do 


22,656 


Total. 


43,840 


1  For  key  to  numbers  in  this  column  see  page  733. 

Putnam  series.— This  series  includes  dark  gray  to  black  soils  overlying  imper- 
vious drab  or  brown  subsoils  of  fine  texture  and  close  structure.  One  of  its 
principal  characteristics  is  the  presence  of  a  whitish  sllty  layer  between  the 
soil  and  the  subsoil.  The  soils  occupy  level  to  gently  undulating  upland 
prairies,  and  are  derived  from  loessial  deposits.  On  account  of  the  rather  level 
surface  and  the  dense  "  hardpan  "  structure  of  the  subsoil,  drainage  is  seldom 
adequate.  The  Putnam  soils  differ  from  the  true  Shelby  soils  in  containing 
little  or  none  of  the  glacial  till,  though  this  usually  underlies  the  Putnam  at 
variable  depths.  Consequently  few  occurrences  of  soils  coarser  than  silt  loams 
will  be  found  in  this  series.  The  series  was  established  to  include  the  soil 
which  had  been  previously  classified  as  Shelby  silt  loam,  but  which  differed 
from  the  other  Shelby  soils  in  being  derived  entirely  from  the  loess. 

Area  and  distribution  of  the  soil  of  the  Putnam  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Missouri  2, 12, 13, 17, 19, 20,  21 

1,060,112 

1  For  key  to  numbers  in  this  column  see  p.  733. 

RicMand  series, — ^The  Richland  series  is  characterised  by  the  light-brown  to 
yellowish-brown  color  and  sllty  texture  of  the  surface  soils  and  the  somewhat 
lighter  color  and  more  compact  structure  of  the  subsoils.  These  soils  ace  de- 
rived from  loess  and  occur  in  association  with  the  Memphis  soils. '  The  Richland 
series  represents  areas  of  loessial  soils  having  a  smooth,  flat  to  undulating 
topography,  with  drainage  well  established.  Com,  cotton,  peanuts,  oats,  forage 
crops,  lespedeea,  bur  clover,  cabbage,  and  Irish  potatoes  give  very  gpod  resalts. 
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Area  and  diairilmtion  of  the  soil  of  the  Richland  series. 


Soli  name. 

State  or  area.! 

Acres. 

RtaattedtOthMin 

T^iteM^  «;  V1<pt1ff«ipp<  1,  e 

164, 86S 

>  For  key  to  numben  in  this  coluimi  see  p.  733. 

Rodman  series, — ^The  soils  of  this  series  vary  in  color  from  medium  or  light 
grayish  brown  to  yellowish  gray,  with  sometimes  a  slight  reddish  cast.  The 
material  Is  assorted  to  a  greater  or  less  extent — always  much  more  than  glacial 
till  material — ^so  that  the  soils  are  more  leachy,  unretentlye  of  moisture,  and 
droughty  than  the  soils  derived  from  till.  The  material  may  contain  sand- 
stone, shale,  limestone,  .or  granite,  gneiss,  and  other  crystalline  rocks.  The 
topography  is  rolling  to  hilly  or  steep  and  rough,  with  occasional  flat-topped  or 
truncated  hills.  The  material  has  been  formed  within  or  underneath  the  ice 
and  left  as  characteristic  kames  and  eskers  of  the  glacial  regions.  While  the 
material  has  been  assorted,  the  presence  of  stratification  or  cross  bedding  will 
In  many  cases  be  difficult  or*  Impossible  of  detection  for  want  of  sections  and 
because  of  the  Indeflniteness  of  such  stratification.  The  identification  of  the 
material  under  field  conditions  is  based  upon  the  uniformly  more  gravelly  and 
sandy  texture  of  the  soils,  in  combination  with  the  peculiar  kame  and  esker 
topography,  as  contrasted  with  the  ground  moraine  or  terminal  moraine  of  the 
purely  ice-laid  till  soils.  The  soils  of  this  series  have  not  been  subjected  to 
material  modification  by  glacial-lake  waters,  though  in  some  cases  they  may 
have  been  covered  by  them.  The  kame  and  esker  material  which  has  been 
subjected  to  considerable  modification  will  be  classed  with  the  Dunkirk  or  other 
glaclal-like  series. 

Area  and  distriJmiion  of  the  soils  of  the  Rodman  series. 


Soil 


State  or  area.> 


Acne. 


gravel 

atony  sand 

navellysand 

Ibesand 

sandy  loam 

gTB^elly  sandy  loam, 
gravelly  loam 


Wisconsin  4, 8 

New  York?. 

Wisconsin  4 

Wisconsin  8 

New  York  6;  WisconsinS 

WlwonsinS 

New  York  6;  Pennsylvania  4;  Wisconsin  8.. 


6,568 

e,784 
640 

1,024 
23,936 

1,792 
11,008 


Total.. 


iO,7S2 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Safford  series, — ^The  SaffoM  soils  are  gray  to  Ught  yellow  in  color,  with  red 
or  reddish-brown  subsoils,  the  substratum  from  a  depth  of  3  feet  downward 
being  of  greensand.  In  places  the  greensand,  or  a  grayish-yellow  clay  derived 
from  it  approaches  more  closely  the  surface.  The  subsoils  are  usually  heavier 
than  the  solL  The  topography  Is  rough  on  account  of  thorough  dissection,  and 
the  surface  drainage  is  excessive.  Underdrainage  is  poor.  The  soil  and  subsoil 
above  the  greensand  layer  are  of  loessial  origin.  The  rest  of  the  subsoil  and 
the  substratum  are  derived  from  the  greensand  layer. 

Area  and  disirihution  of  the  soU  of  the  Bafford  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Saflffd  ffOt  loam r - 

Tennessee  6 

28,644 

I  For  key  to  number  in  this  column  see  p.  783. 
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8cott8l)urg  aeries,— These  soils  are  light  ashy  gray  in  color  with  light-yellow 
subsoils  slightly  mottled  with  yellow  and  somewhat  heavier  than  the  soils. 
Small  iron  concretions  are  found  scattered  through  the  soil.  The  material  may 
be  either  water-laid,  glacial,  loessial,  or  residual  from  shales.  The  topography 
of  the  watersheds  is  smooth,  becoming  rougher  as  the  streams  are  approached. 
The  drainage  is  best  in  the  rougher  areas,  being  only  fair  to  poor  on  the  more 
level  land. 

Area  and  distribution  of  the  soil  of  the  Soottsburg  series. 


Soilnamo. 

State  or  area.* 

Acres. 

Soottfl^rg  silt  loam 

Tn4liKnft9 

37,184 

1  For  key  to  number  In  this  column  s^  p.  788. 

Shelby  series. — ^The  soils  of  this  series  are  yellowish  gray  or  ytilowish  brown 
to  brown  in  color,  and-  so  far  as  recognized  consist  of  loams  and  sandy  loams. 
The  subsoils  are  yellow  or  reddish-yellow  or  light-brown  tenacious  sandy  dajTS 
noticeably  heavier  than  the  surface  soils,  which  to  a  considerable  extent  are 
influenced  by  remnants  of  the  former  loessial  covering.  The  subsoils  not  infre- 
quently contain  Iron  pipes  and  nodular  masses  and  streaks  of  calcareous  mate- 
rial. The  soils  are  derived  from  the  Kansas  drift  and  occupy  steep  stream  slopes 
and  narrow  divides  projecting  into  areas  of  the  Putnam  silt  loam.  They  are 
subject  to  considerable  erosion.  The  areas  were  originally  timbered  with  white 
and  scrub  oak,  some  hickory,  red  oak,  and  elm.  Not  more  than  one-third  of  the 
areas  are  under  cultivation,  but  where  not  too  steep  for  farming  purposes  they 
produce  good  yields  of  oats  and  grass  and  fair  crops  of  com  and  wheat 

.  Area  and  distribution  of  the  soils  of  the  Shelby  series. 


Sou  name. 

State  or  ana.i 

Acres. 

Shelby  loei" 

Kansas  0:  Missouri  1. 2. 12. 18. 16. 17. 19. 20. 21 . 

'•"^m 

story  ioftm 

TTAnms  9, 

mm 

Total 

1,139,776 

For  key  to  numbers  in  this  oohimn  see  p.  733. 

Union  series. — ^The  Qoils  of  this  series  are  characteristically  brown  to  grayish 
brown  in  color,  of  silty  texture  and  friable  structure,  with  yellowish  brown,  sllty, 
and  moderately  friable  subsoils,  frequently  mottled  in  the  lower  part.  In 
some  places  the  subsoil  has  a  light  chocolate-brown  color.  In  the  more  nearly 
level  areas  where  the  drainage  is  not  so  perfectly  established  the  color  of  the 
soil  varies  to  gray  or  grayish  brown  and  the  subsoil  to  a  mottled  gray  and 
yellow,  occasionally  with  shades  of  yellow  and  brown.  Oxide  of  iron  concre- 
tions are  usually  abundant  in  such  situations.  In  places  the  soil  carries  an 
appreciable  amount  of  sand,  while  the  subsoil  may  be  noticeably  sandy.  The 
origin  of  the  soil  material  is  not  thoroughly  understood.  It  is  possible  that  the 
uniform  brown  friable  silt  loam  is  of  loessial  origin.  The  sand  unquestionably 
is  derived  from  sandstone,  particularly  from  the  Crystal  City  formation.  Lime- 
stone probably  enters  into  the  composition,  especially  in  situations  where  the 
subsoil  is  heavier.  Areas  having  a  sandy  subsoil  and  sandstone  fragments  on 
the  surface  have  a  more  rolling  topography  whdre  the  possible  foreign  constitu- 
ent (loessial  material)  has  been  removed  in  part  or  entirely  in  a  way  to  make 
the  sandstone  a  more  prominent  factor  in  the  formation  of  the  soil.  The  sub- 
soil material  is  probably  largely  residual  from  limestone  and  sandstone. 

The  topography  is  gently  rolling  to  hilly,  with  considerable  erosion  on  the 
steeper  slopes.  Drainage  is  good  and  the  soils  easily  tilled.  Where  erosion  is 
held  in  check  and  the  organic-matter  supply  maintained*  good  results  are  had 
with  the  general  farm  crops,  apples,  and  berries.  These  soils  are  character- 
istically developed  in  the  northeastern  portion  of  the  Ozark  Plateau.  They 
resemble  loessial  soils  more  closely  in  their  development  near  the  Missouri 
River. 
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Soil 


State  or  area.^ 


Acres. 


Union  s&t  loam HissoiirlS 


264,628 


1  For  key  to  number  In  this  colunm  see  p.  783. 

Volusia  series.^The  soils  of  the  Volusia  series  are  the  result  of  the  fe^le 
gladatlon  of  the  shales  and  sandstones  of  the  Devonian  and  the  Upper  Oar- 
boniferous  rocks  of  eastern  Ohio,  southern  New  York,  and  northern  Pennoyl- 
▼ania«  In  all  cases  the  underlying  shales  and  sandstones  have  ^yen  rise  to 
a  large  proportion  of  the  soil  material,  which  has  been  modified  In  yarying 
degrees  by  glacial  material  from  other  regions.  They  occupy  the  upland  por- 
tion of  the  plateau  country  which  slopes  north  and  west  from  the  Allegheny 
Mountains.  In  the  higher,  more 'easterly  portions  of  the  glaciated  section  of  the 
plateau,  deep  preglacial  erosion  has  cut  the  upland  into  rounded  or  flat-topped 
hills  separated  by  deep,  steep-sided  gorges.  Farther  west,  where  the  eleyations 
are  less,  this  topography  is  not  so  pronounced,  the  series  occupying  rolling  hills 
divided  by  deep  valleys.  All  of  the  members  of  the  series  are  well  adapted 
under  cultivation  to  the  production  of  timothy  and  small  grains,  particularly 
oats  and  buckwheat  At  lower  elevations  wheat  and  com  give  good  yields. 
Potatoes  are  also  quite  extensively  grown  on  some  of  the  types. 

Area  and  distriJmtion  of  the  soils  of  the  Volusia  series. 


Sou 


state  or  area.^ 


Aores. 


Volusia  loam 

stony  loam.... 

shale  loam 

gravelly  loam, 
silt  loam 


day  loam 

undifferentiated. 


New  York  1,6, 9. 13, 15. 18;  Ohiol;  Pennsylvania? 

New  York  16;  Pennsylvania  7 

New  York  6, 13,18 

NewYork6,13,15;  Pennsylvania  4, 7 

Indiana  0;  New  York  2,  3,  6,  9,  11,  13,  16;  Ohio  10;  Pennsyl- 
vania 4.  7. 

New  York  16;  Pennsylvania  7 

Pennsylvania  13, 14, 16 


600,660 

13,184 

44,888 

46,760 

1,364,028 

106,088 
3,027,680 


Total. 


6,100,078 


1  For  key  to  numbers  in  this  column  see  p.  738. 

Wailpack  series. — ^These  soils  are  light  yellowish  gray  to  almost  white,  with 
pale  yellow  subsoils.  They  are  formed  from  the  till  derived  from  sandstones 
and  shales,  influenced  to  a  larger  extent  by  the  inclusion  of  limestone  material 
than  is  the  case  with  the  Volusia  series.  The  series  occupies  ridges  or  hills 
of  rolling  or  sloping  to  hilly  topography,  with  good  surface  drainage.  Shaly  and 
possibly  cherty  fragments  will  be  found  in  the  section  of  some  of  the  members 
of  the  series.  In  general  topography,  occurrence,  and  origin  of  the  mate- 
rial these  soils  much  resemble  the  Oazenovia.  They  are,  however,  much  whiter 
tn  color  and  are  apparently  the  glacial  representative  of  the  Frankstown. 

Area  and  distribution  of  the  soils  of  the  Wailpack  series. 


Soil 


state  or  area.1 


Aoces. 


Wailpack  fine  sandy  loam.. 

stony  loam 

shale  loam 

sat  loam 


New  Jersey  2.. 
....do........ 

....do 

....do 


1,408 
1,664 
2,176 
7,232 


Total. 


12,480 


1  For  key  to  number  in  this  column  see  p.  738. 
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Wethers/teld  Beriea.—Theae  soils  are  reddish  to  light  reddish  brown  in  color, 
with  reddish  subsoils.  The  texture  and  structure  of  soil  and  subsoil  are  much 
alike,  the  latter  being  slightly  the  heavier.  The  lighter  types  contain  large 
and  small  bowlders,  mainly  of  red  and  brown  sandstone.  The  topography  is 
hilly,  the  types  occurring  mainly  along  the  slopes  of  the  trap  ridges  in  the 
Glaciated  Triassic  area  of  New  England.  The  material  is  derived  mainly 
from  the  Triassic  rocks  more  or  less  modified  by  glacial  action. 

Area  and  diatrihution  of  the  soil  of  the  Wethersfleld  series. 


BdHtmaiib, 

State  or  ana.^ 

Acres. 

W«thflnflflid  Iflftin 

OofinflfiCtciit  1;  Miffitafihtiflfttts  1 

109,116 

i  For  key  to  numbos  In  thJs  column  see  p.  73S. 

Whitman  series.— The  soils  of  the  Whitman  series  are  brownish  gray  to 
almost  black  on  the  surface,  grading  into  lighter  grays  mottled  with  yellows 
and  browns  in  the  subsoils.  The  soil  and  subsoil  often  contain  stones  and 
small  bowlders.  The  topography  is  flat  or  depressed,  the  soils  occurring  as 
narrow  strips  bordering  small  streams  where  drainage  is  imperfectly  estab- 
lished or  as  basin-shaped  areas  not  connected  with  stream  drainage.  The  soils 
are  formed  from  glacial  till,  or  to  a  leos  extent  from  glacial  lake  and  river 
terrace  material,  the  types  being  developed  where  the  lack  of  drainage  favors 
the  accumulation  of  organic  matter  insufllcient  in  amount  to  produce  true  Muck. 
A  slight  amount  of  material  is  also  probab^  contributed  by  wash  from  higher- 
lying  areas  as  alluvium  or  coUuvlum,  though  this  source  of  supply  is  of  minor 
importance.  The  soils  will  often  be  found  intervening  between  Muck  areas  and 
the  upland,  in  this  respect  corresponding  to  some  of  the  nontypical  areas  of 
Clyde  soils  which  have  in  the  past  been  mapped  In  some  of  the  Northern  and 
Ocmtral  States.  Where  properly  drained  these  soils  will  be  found  to  have  a 
fair  agricultural  value  for  grass,  corn,  and  some  of  the  heavier  truck  crops. 

Area  and  distribution  of  the  soils  of  the  Whitman  series. 


Soil  name. 

State  or  area.i 

Acres. 

WTiltinan  nanfly  loam 

KanMchnBettB  2 

8,1S2 
4,736 

loam 

do 

Total 

12,928 

1  For  key  to  number  In  this  column  see  p.  733. 

WUliams  series. — The  soils  of  this  series  are  prevailingly  of  a  dark-gray  to 
brown  or  dark-brown  color,  generally  underlain  at  8  to  12  inches  by  lis^ter 
brown  subsoils,  which  grade  quickly  into  light-gray,  ashen,  or  putty-colored  sub- 
soils of  calcareous  character  and  usually  of  fine  and  often  of  silty  texture. 
They  are  of  glacial  origin,  derived  from  a  variety  of  rocks,  and  marked  by  the 
presence  of  rounded  or  flattened  gravel,  cobbles,  or  bowlders  from  the  more 
resistant  igneous  rocks.  The  calcareous  material  of  the  subsoils  has  be^i 
derived  from  limestone  rocks  and  has  been  subject  to  further  concentration  by 
leaching  and  decomposition  from  percolating  waters  often  incrusting  the  gravels. 
The  surface  is  treeless  and  varies  from  level  prairies  of  the  ground  moraine  to 
rough,  hilly  terminal  moralulc  belts  dotted  with  glacial  meadows  and  lakes.  In 
the  vicinity  of  the  infrequent  stream  valleys  the  surface  is  often  dissected  by 
intermittent  streams.  The  soils  of  the  Williams  series  are  similar  in  general 
characterstics  and  may  be  considered  the  semiarid  prototypes  of  the  soils  of  the 
Carrington  series,  from  which  they  differ  essentially  In  the  lighter  color  of  the 
soil  and  subsoil,  due  to  the  diminished  effect  of  leaching  and  the  incorporation 
of  less  organic  matter  resulting  from  a  more  restricted  rainfall. 
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Area  and  distribution  of  the  soils  of  the  WiUiams  series. 


Soflname. 

State  or  area.! 

Aoraa. 

'■'^fllHwiw  loam t 

North  Dakota  11 

S72»8S6 

60,888 

14,004,864 

rtony  toftm 

do 

VT^menmtfaitffd 

North  Dakota  10 . 

TottU 

14,847»J008 

1  For  key  to  nmnbers  In  this  oolumn  see  p.  788. 

Worth  series, — ^The  soils  are  light  brown  or  yellowish  brown  In  color,  overly- 
ing sobec^ls  of  similar  or  slightly  lighter  color  and  occasionally  mottled.  More 
or  less  angular,  r^atlvely  thick-bedded  arenaceous  shale  will  be  found  In  the 
soil  and  snbsoll  of  most  members  of  the  series.  The  material  Is  derived  from 
glaciatlon  of  the  thicker  bedded  shales  of  the  Hudson  River  and  possibly  other 
formatlcms  of  the  Ordovlclan  period  lying  north  of  the  Allegheny  Plateau.  The 
topography  Is  rolling  to  hilly  and  somewhat  rough,  with  elevations  ranging  to 
over  1,500  feet,  although  usually  less  than  that  of  the  Volusia  soUs. 

Area  and  distriJmtion  of  the  soils  of  the  Worth  series. 


Soil  name. 

State  or  area.i 

Aeies. 

w<^r4iVM^ 

New  York  6 

34,884 
1844 

ifl^ias 

stony  loam ...  a... 

do 

rfT'  loam 

do  

TWaL 

41,850 

1  For  key  to  ]iii]nl>er  in  this  ootunm  see  p.  788. 

THE  SOIL  TYPES  AND  THEIB  USE. 

SAND  GB0UP. 

The  agricultural  possibilities  of  the  sand  group  of  this  province  are  usually 
much  underestimated.  It  Is  true  that  the  water-holding  power  of  these  soils 
Is  small  as  compared  with  that  of  the  loams,  silt  loams,  and  heavier  textured 
soils,  but  with  Increase  In  knowledge  of  the  best  methods  for  the  conservation 
of  moisture  by  dry-farming  methods  they  are  being  found  capable  of  pro- 
ducing much  larger,  better,  and  surer  crops,  even  of  the  staples,  than  was 
formerly  considered  possible.  The  ease  with  which  they  can  be  cultivated 
proves  an  attraction  to  many,  and  a  large  outlay  for  the  heavy  teams  and  tools 
necessary  to  handle  heavy  textured  soils  Is  avoided.  The  cost  of  draining  tills 
class  of  soils  Is  also  small.  Their  open  structure  enables  the  planting  of  crops 
ftom  one  to  two  weeks  earlier  than  on  heavier  types,  correspondingly  lengthen- 
ing the  growing  season.  The  sands  offer  ideal  opportunities  for  the  production 
of  certain  Intertilled  crops,  such  as  navy  beans,  potatoes,  sweet  com,  etc.,  In  the 
care  of  which,  by  the  practice  of  frequent  cultivation,  a  protective  dust  mulch 
will  assure  the  crop  of  sufficient  moisture  to  bring  it  to  maturity  In  any  but 
the  driest  seasons. 

Soils  of  this  texture  are  not  so  well  suited  to  small  grains  and  grasses, 
though  surprisingly  good  yields  of  rye,  oats,  buckwheat,  timothy,  and  clover 
are  secured  on  the  Ooloma  sand  In  some  of  the  areas  where  the  annual  rainfall 
is  above  80  inches  and  Is  fairly  well  distributed  through  the  growing  season. 
Some  areas  of  the  CJoloma  and  Miami  sand  are  too  rough  for  the  use  of  certain 
kinds  of  fiirm  machinery. 

All  of  the  sandy  soils  are  relatively  deficient  in  organic  matter  and  should 
receive  liberal  applications  of  barnyard  manure  and  small  and  frequent  appli- 
cations of  lime.  Green  crops  of  clover,  Canada  field  peas,  or  rye  should  be 
plowed  under. 

Colcma  sand.—The  surface  soil,  to  a  depth  of  about  6  to  10  Inches,  consists 
of  a  llg^t-brown,  slightly  loamy  sand  from  6  to  10  inches  deep.  The  subsoil 
Is  a  yellow,  slightly  loamy  medium  sand  which  frequently  becomes  coarser 
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In  the  lower  portlona  Fine  gravel  Is  often  encountered  In  the  subsoil,  and 
gravel  beds  may  be  found  at  d^ths  below  80  to  86  Inchea  The  type  occupies 
gently  to  steeply  rolling  country  and  includes  a  number  of  low,  rounded  ridges 
and  hills,  and  in  some  cnses  the  Intervening  plains.  The  type  represents 
residuary  material  resulting  from  the  reworking  of  glacial  till  by  wind  and 
water.  Owing  to  its  open  structure  the  type  is  not  very  retentive  of  molsure 
and  crops  are  liable  to  suffer  In  dry  seasons.  When  liberally  supplied  with 
organic  manures,  rye,  com,  and  oats  give  moderately  good  yields.  Potatoes, 
small  berries,  and  grapes  do  fairly  well.  The  type  is  probably  best  suited  to 
the  production  of  potatoes  and  some  of  the  earlier  vegetables. 

Know  sand,— 'The  soil  consists  of  yellowish-brown  to  brown  medium  sand, 
having  an  average  depth  of  about  10  inches.  The  subsoil  Is  a  yellowish-brown 
medium  sand.  The  surface  configuration  varies  from  gently  rolling  to  the 
topographic  forms  resulting  from  the  action  of  the  wind.  Com,  wheat,  oat8» 
and  sugar  beets  are  grown,  but  give  only  moderate  yields.  Melons,  sweet 
potatoes,  and  other  garden  truck  do  particularly  well.  Alfalfa  has  been  suc- 
cessfully grown,  although  it  is  rather  difficult  to  get  a  good  stand. 

Miami  sand. — ^The  type  consists  of  a  yellowish  to  brownish-gray,  medium 
sand  about  8  inches  in  depth,  underlain  by  lighter  colored,  loose,  incoherent 
sand  of  the  same  texture.  Comparatively  little  stone  occurs  in  this  type,  al- 
though cobbles  and  gravel  are  found  in  small  quantities  in  local  areaa  The 
topography  is  rolling  to  sometimes  hilly,  the  areas  not  Infrequently  lying  upon 
moraines.  The  drainage  is  so  free  that  the  soil  is  droughty  and  the  agricultural 
value  of  the  land  is  lower  than  where  composed  of  the  Miami  types  of  finer 
texture.  In  moist  seasons  such  crops  as  rye,  com,  and  potatoes  produce  fiiir 
yields. 

Area  and  distrilmtion  of  the  sands. 


Sou 

imme. 

State  or  am.i 

Acns. 

Croloinft  flAnd 

Indiana  6;  liichigan  1, 2, 3,  4,  7,  8, 10;  Minnesota  2;  Ohio  10; 

Wlscooain  11, 13, 16. 
Indiana  3,8 

1,178,508 

8,198 
i;020 

i^nox  mnd 

VfaifniMind.. 

Total.... 

1,188,080 

1  For  key  to  numbers  In  this  oohinin  see  p.  788. 
GBA.?EL   PHASE. 

The  gravel  soils  of  this  province  are  so  coarse,  loose,  and  leachy  in  character 
and  contain  so  little  of  finer  interstitial  material  that  they  are  exceedingly 
droughty  and,  with  the  exception  of  small  local  areas,  possess  little  agricul- 
tural value.  Some  scanty  pasturage  is  afforded,  and  their  best  use  is  in  grac- 
ing or  forest  land.  Some  frait  is  grown  in  favorable  locations  where  the  drain- 
age is  not  excessive. 

Oarrington  ffravel. — ^The  soil  is  a  dark  brown  to  black  sandy  loam  contain- 
ing a  large  proportion  of  coarse  sand  and  fine  gravel.  At  a  depth  of  about  8  to 
18  Inches  this  is  underlain  by  a  band  of  coarse  sand  and  fine  gravel,  usually 
several  feet  in  thlcknesa  The  type  occurs  as  knolls  and  ridges  and  is  found 
capping  high  elevations.  The  soil  is  mainly  derived  from  glacial  till,  though 
probably  including  some  water-assorted  kame  and  esker  material.  The  agri- 
cultural value  of  the  soil  is  low,  as  it  is  inclined  to  be  droughty. 

Coloma  ffravel, — The  type  consists  of  brown  sandy  loam,  ranging  in  depth 
from  8  to  16  inches  and  underlain  by  a  heterogeneous  mixture  of  sand,  gravel, 
and  bowlders.  The  type  occurs  as  well-rounded  hills  or  knolls  and  as  narrow, 
choppy  ridges.  The  material  represents  residuary  products  derived  from  the 
weathering  of  glacial  till,  including  some  assorted  drift.  The  loose  character  of 
the  material  and  rough  surface  configuration  render  the  type  practically  non- 
agricultural.  The  greater  portion  is  timbered  with  hardwood  and  is  used  for 
pasturage. 

Judson  ffravel, — ^Thls  type  consists  of  a  dark-colored  sandy  gravel  underlain 
by  lighter  colored  material  having  ordinarily  a  higher  content  of  clay  than  the 
surface  soil.  The  gravel  content  is  so  high  that  the  soil  is  exceedingly  droughty. 
The  type  occupies  steep  slopes  and  represents  outcroppings  of  gravel  strata  in 


Digitized  by 


Google 


GLAOIAL  AND  LOESSIAL  PBOVINOE. 


135 


the  glacial  till,  or  colluvial  material  washed  therefrom.  Near  the  foot  of  slopes 
there  may  be  bands  of  colluvial  gravelly  soil  of  a  somewhat  more  loamy  nature. 
The  major  part  of  the  type  has  a  low  agricultural  value.  Some  fruit  can  be 
grown  successfully  where  the  slope  is  not  too  steep. 

Miami  ffr<^el,—The  type  consists  of  a  gray  to  brown  gravelly  loam  or 
slightly  sandy  loam.  Gobbles,  gravel,  and  bowlders  form  a  large  part  of  the 
aoil  mass.  Th^  consist  of  angular  and  sometimes  rounded  fragments  of 
granite  or  gneiss,  with  a  considerable  proportion  of  limestone.  The  topography 
18  usually  hummocky,  with  rounded  hills  and  knolls,  which  form  a  part  of  the 
morainea  Erosion  is  active  in  many  localities,  and  the  agricultural  use  of  the 
type  is  limited.    Its  principal  value  Is  for  pasturage. 

Rodman  ffraveh-^The  surface  soil  of  the  Rodman  gravel  consists  of  a  yellow- 
ish brown  to  brown  sandy  loam  about  8  inches  deep,  containing  considerable 
gravel.  The  subsoil  is  somewhat  lighter  in  color  than  the  soil  and  consists  of 
a  mixture  of  sand,  gravel,  cobbles,  and  bowlders.  The  type  is  a  leachy  soil 
and  subject  to  drought.  It  is  derived  from  stratified  or  assorted  drift  de- 
posits, with  rolling  to  hilly  topography.  It  supports  a  growth  of  scrub  oak 
and  Is  of  practically  no  value  except  for  scanty  pasturage. 

Area  and  distribution  of  the  graves. 


SafliMmfl. 


state  or  area.' 


Acres. 


MJamigiBvel.. 
JudsongiBvel. 


Rodman  gravel... 
OarriDgton  gravel. 


Wisconsin  15 

Illinois  10, 11;  Wisconsin  6 

Wisconsin  12 

Wisconsin  4, 8 

Minnesota  4;  Korth  Dakota  1. 


20,672 

15,296 

6,060 

5,568 

2,560 


Total. 


50,176 


1  For  key  to  numbers  in  this  column  see  p.  733. 
8T01TT  SAND  PHASE. 

The  interstitial  material  of  this  phase  is  similar  in  texture  and  in  moisture- 
holding  power  to  the  main  sand  group.  On  account  of  the  predominantly 
rougher,  more  broken  morainlc  topography  and  the  presence  of  numerous 
cobbles,  stones,  and  bowlders,  however,  the  phase  is  of  much  lower  agricultural 
value.  The  steep  slopes,  combined  with  the  abundance  of  stones,  in  many  places 
preclude  the  use  of  farm  machinery,  so  that  many  areas  still  remain  in  scrub- 
oak  forest  Small,  irregular  areas  can  be  cultivated  and  produce  light  yields 
of  rye,  oats,  buckwheat,  potatoes,  etc.  On  the  whole,  the  best  use  of  the  type 
is  for  pasturage  and  forestry. 

CoXoma  atony  sand, — ^The  soil  to  an  average  depth  of  about  8  inches  consists 
of  a  light-brown  or  yellow  medium  sand.  The  subsoil  is  a  loose,  yellow  medium 
sand.  Stones  are  so  abundant  and  the  topography  so  rough  that  the  type  has 
little  agricultural  value.  The  soil  represents  residuary  material,  consisting  of 
the  weathered  products  of  glacial  till.  Rye,  buckwheat,  corn,  and  grass  are 
grown  on  some  of  the  less  uneven  areas,  but  the  yields  are  small.  The  type  is 
best  suited  to  pasturage  and  forestry. 

Plymouth  stony  sand, — ^The  type  consists  of  a  gray  or  brown  sand  of  coarse 
to  medium  texture  carrying  considerable  quantities  of  fine  gravel  and  scattered 
bowlders.  The  subsoil  is  a  yellow  gravelly  sand,  grading  at  18  inches  into 
coarse  sand,  gravel,  and  stone.  Portions  of  the  surface  material  are  of  wind- 
blown origin,  while  the  lower  subsoil  is  glacial.  The  type  is  developed  upon 
moraines  and  the  topography  is  rolling  to  hilly.  The  soil  is  so  porous  and 
leachy  as  to  be  of  little  agricultural  value. 

Rodman  stony  sand, — ^The  interstitial  material  of  this  type  consists  of  a  light- 
brown,  yellowish-brown,  or  grayish  sand  about  8  inches  deep.  The  subsoil  is  if 
yellowish-brown  sand  or  light  sandy  loam.  Usually  the  entire  soil  mass  is  loose 
and  incoherent.  Distribnted  throughout  the  profile  are  numerous  glacial  bowl- 
ders, stones,  and  gravel  of  various  origin.  These  are  so  abundant  as  to  render 
the  type  of  slight  agricultural  value,  though  where  not  too  numerous  light  yields 
of  general  farm  crops  and  special  crops  are  secured.  The  topography  is  rolling 
to  somewhat  hilly,  the  soils  mainly  consisting  of  kame  and  esker  deposits,  and 
also  including  wave-washed  moraines  in  the  beds  of  glacial  lakes,  where  there 
also  has  been  considerable  reworking  and  assorting  of  the  original  till  material. 
Drainage  is  usually  excessive  and  the  soil  is  droughty. 
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Area  and  distribution  of  the  stony  sands. 

Boil  name. 

State  or  area.^ 

Acna. 

Coloma  stony  sand 

MicMpfiP  1, 7;  WfcwxmsJn  16 

96,166 

Rodman  stony  sand 

NewYorkS 

eS 

Plymoath  stony  sand 

New  York? 

5,376 

Total 

88,826 

1  For  key  to  ntuuben  In  ttiis  column  see  p.  788. 


GBAVELLY  SAND  PHASE. 


This  group  is  unimportant  from  an  agricultural  standpoint  Tbe  large 
gravel  content  in  the  soil  and  subsoil  make  the  soils  porous  and  leacby,  the 
moisture  soon  escaping  beyond  the  reach  of  capillary  action.  Crops  jsuffer 
correspondingly  in  all  but  the  wettest  seasons.  Some  of  the  areas  are  onsuited 
for  the  production  of  field  crops  on  account  of  their  rough,  brolsen  topography. 
Light  yields  of  general  farm  crops  are  secured,  although  fruit,  particularly 
peaches,  does  well  where  favored  by  climatic  conditions  and  location. 

Coloma  gravelly  sand, — ^This  type  consists  of  a  brown  gravelly  sand,  grading 
at  a  depth  of  8  to  12  inches  into  a  yellow  coarse  sand  ordinarily  carrying  a 
considerable  amount  of  fine  gravel.  The  type  occupies  high  ridges  and  knolls. 
Drainage  is  thorough  and  crops  are  inclined  to  suffer  in  dry  weather.  The  soil 
is  composed  of  glacial  material,  reworked  by  wind  and  water,  and  deposited 
over  glacial  till.  Rye  is  the  most  common  general  farm  crop.  In  moist  seasons 
and  on  favorably  situated  areas  some  of  the  earlier  fruits  and  vegetables  are 
grown  with  good  results. 

Rodman  gravelly  sand. — ^The  surface  soil  consists  of  a  yellowish-brown,  loose 
fine  sand  containing  considerable  gravel.  The  subsoil  is  a  yellowish  fine  sand, 
frequently  becoming  coarser  at  a  depth  of  3  feet  and  often  stratified  with 
layers  of  gravel.  The  material  is  derived  from  kame  and  esker  deposits.  The 
topography  is  rolling  to  hilly  and  broken  by  knolls  and  ridgea  It  Is  a  poor  soil 
and  very  little  of  it  is  in  cultivation. 

Area  and  distrilmtion  of  the  gravelly  sands. 


Son  name. 

State  or  area.> 

Aens. 

Coloma  KTAvelly  iHmd 

Mh^h^imp  1.  fl.  7:  Wteconsin  1.  Ifl 

"^'SS 

RodnuuTgravefiy  sand 

WtocOTsIn  4. ! 

Total 

85,680 

'  For  key  to  numbers  In  this  column  see  p.  738b 
FINE  SAND  GROUP. 


This  group  of  soils,  while  too  light  in  texture  and  porous  in  the  subsoils  for 
the  profitable  production  of  the  staple  farm  crops,  is  exceptionally  well  adapted 
to  the  growing  of  early  summer  truck  crops.  By  reason  of  the  more  northerly 
latitude  these  crops  rench  the  markets  at  a  time  when  most  of  the  winter  and 
spring  grown  vegetables  from  tbe  South  have  been  harvested  and  consumed. 
The  soils  are  always  well  drained  and  warm  up  early  in  the  spring,  making  it 
possible  to  mature  crops  as  soon  as  upon  the  soils  of  the  sand  group.  For  sweet 
corn,  cantaloupes,  sweet  peppers,  sweet  iwtatoes,  and  tomatoes,  in  the  more 
southerly  latitudes,  the  Coloma  and  Knox  fine  sands  are  preferable  to  the  cor- 
responding types  of  the  sand  group.  Under  favorable  climatic  conditions,  such 
as  are  found  along  the  shores  of  some  of  the  Great  Lakes  and  other  bodies  of 
wat^r,  where  comparative  immunity  from  damaging  frosts  is  assured,  peaches 
and  several  of  the  small  fruits  are  profitably  grown.  In  seasons  of  more  than 
normal  rainfall  fair  yields  of  com,  rye,  and  potatoes  can  be  secured.  Some  of 
the  rougher  glacial  hills  of  Coloma  fine  sand  are  too  brok^  in  topography  to  be 
used  for  crops  requiring  much  tillage,  but  can  be  seeded  to  grasses  and  will 
yield  a  small  amount  of  pasturage.    Like  the  sand  group,  these  soils  are  defl- 
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cte&t  In  organic  matter,  and  the  liberal  addition  of  barnyard  or  green  mannroBt 
together  with  some  lime,  ia  required  to  secure  the  best  results. 

Ooloma  fine  sand, — ^The  type  consists  of  a  light-brown  loamy  fine  sand  from 
6  to  10  inches  deep  underlain  by  rather  loose,  y^ow  loamy  fine  sand.  It  occu- 
pies rolling  country,  with  rounded  hilis  and  undulating  areas.  The  soil  is  a 
residuary  product  from  the  weathering  of  glacial  till.  The  type  is  so  completely 
drained  that  crops  suffer  in  dry  seasons.  The  soil  is  best  suited  to  small  fruits 
and  vegetables.    Fair  yields  of  com  and  doTor  are  made  in  wet  years. 

Know  fine  sand. — The  soil  consists  of  a  light-brown  to  pale-yellow  loamy  fine 
sand  from  10  to  14  Inches  deep.  The  subsoil  is  a  yellow  or  pale-yellow  loamy 
fine  sand.  The  type  occurs  along  slopes  and  as  hillocky  uplands.  Drainage  is 
good.  The  material  forming  the  type  haa  been  deposited  through  wind  action. 
Moderate  yields  of  com  and  oats  are  secured.  The  type  is  best  suited  to  the 
production  of  truck  crops,  such  as  watermelons,  cantaloupes,  early  peas,  toma- 
toes, potatoes,  etc. 

MurshaU  fine  sand, — Hie  type  consists  of  a  dark-brown  to  black,  rather  inco- 
herent sand  of  fine  texture  from  10  to  12  inches  deep,  resting  on  a  lighter 
colored  sand  of  about  the  same  texture.  It  occupies  low  blufte  and  hills  of 
broken  and  rolling  topograi^,  and  the  drainage  is  apt  to  be  excessive,  espe- 
cially over  the  deeper  areas  of  sandy  subsoil  The  type  is  primarily  of  wind- 
bk>wn  origin.  The  crop  value  varies  greatly,  depending  mainly  upon  moisture 
conditions.  The  soil  is  best  adapted  to  early  truck  crops  and  melons.  With 
liberal  applications  of  manure  good  yields  of  Irish  potatoes  can  be  secured. 

Miami  fine  sand, — ^The  soil  to  an  average  depth  of  about  8  inches  is  a  fine 
sand,  light  brown  or  slightly  grayish  brown  in  color,  and  rather  loose  and 
inooh^ent  in  structure.  The  subsoil  is  a  yellowish  fine  sand,  containing  little 
gravel,  although  a  small  amount  is  present  in  some  places.  The  topography 
varies  from  undulating  to  rolling  or  hilly,  and  the  surface  drainage  and  sub- 
drainage  are  good.  The  material  is  derived  from  sandy  glacial  till  deposited 
^ther  as  ground  moraine  or  terminal  moraine,  more  often  the  latter.  The  type 
is  inclined  to  be  droughty  and  is  not  well  adapted  to  the  small  grains,  though 
rye  gives  fair  yields  in  moist  seasons.  With  the  application  of  liberal  quantities 
of  barnyard  manure  f^r  to  good  crops  of  com  can  be  secured. 

Rodman  fine  sand, — ^The  soil  to  an  average  depth  of  about  6  inches  is  a  grayish- 
brown  or  yellowish  incoherent  fine  sand.  The  subsoil  is  a  loose,  yellowish-brown 
fine  sand,  somewhat  finer  in  texture  than  the  surface  material  A  gravelly 
day  is  encountered  at  depths  ranging  from  5  to  10  feet,  which  usually  grades 
into  very  gravelly  and  stony  material.  A  small  amount  of  gravel  is  sometimes 
scattered  through  the  surface  soil  and  subsoil.  The  topography  is  gently  roll- 
ing, and  on  account  of  the  sandy  nature  of  the  material  the  natural  drainage 
is  excessive  and  the  type  droughty.  The  native  timber  growth  is  chiefiy  white 
pine,  with  some  hemlock  and  a  few  varieties  of  hardwoods.  The  type  is  better 
suited  to  the  production  of  early  tm<d(  crops  than  to  general  farming. 

Area  and  d/UHribution  of  the  fine  sands. 


Son  name. 

State  or  ana.! 

Acres. 

Coloma  fine  sand. 

lUlnoiB  11;  liichjnzi  1. 3, 6;  Mkmeaota  2;  WisooDsln  8, 10 

TUinoisa^lO;  IndknaiO;  Iowa4;  Nebraska 6;  WtocoDsln9.... 

247,820 
08  888 
48,584 

ITYvnF  fl««  fHm<l 

UVmffliMMind 

Manhan  fine  sand 

Iowa  3;  Mixmeeota  1;  North  Dakota  2 

23,040 
1.024 

Wisooxisin  8 

Total 

400,8fi6 

I  For  koy  to  numbfln  In  this  column  see  p.  733. 


SANDY  LOAIC  QBOUP. 


This  group  includes  the  coarsest  textured  soils  which  under  ordinary  condi- 
tions can  be  profitably  used  for  the  production  of  the  staple  farm  crops.  The 
soils  are  too  light  in  texture  for  good  results  with  such  crops  as  wheat,  and 
give  only  light  to  fair  yields  of  hay.  They  are  very  well  adapted  to  oats, 
potatoes,  and  beans,  however,  and  are  in  quite  general  use  for  com,  barley, 
mfilet,  and  flax.    Nearly,  all  the  root  crops  do  well.    Their  profitable  utilization 
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for  tomatoes,  melons,  cncambers  for  pickling,  and  other  heavier,  later  varieties 
of  truck,  as  well  as  for  fruit,  especially  apples  and  peaches,  has  been  well 
established.  The  Carrington,  Ck)loma,  Gloucester,  Portage,  and  Bangor  soils 
possess  the  most  retentive  subsoils  of  any  in  the  group,  and  are  best  adapted  to 
the  general  farm  crops,  such  as  com,  oats,  beans,  and  potatoes. 

Bangor  sandy  loam.— The  soil  consists  of  a  light-brown  rather  heavy  sandy 
loam  from  8  to  10  inches  deep.  The  subsoil  is  a  very  Ught-brown  or  brownish- 
gray  sandy  loam,  8  feet  or  more  in  depth.  Both  soil  and  subsoil  are  filled  with 
rounded,  waterwom,  and  subangular  stones  and  gravel  of  quarts,  granite, 
sandstone,  and  shale.  The  type  occupies  low  hills  and  the  more  level  portions 
of  higher  elevations.  The  topography  is  rolling  to  slightly  hilly.  The  type 
is  derived  from  deep  glacial  till.  The  soil  is  loose,  friable,  and  easily  culti- 
vated, and  where  the  topography  is  suitable  is  well  adapted  to  g^ieral  farm 
crops,  including  potatoes. 

Carrington  sandy  loam, — ^The  soil  is  a  dark-brown  to  black  heavy  sandy  loam 
from  10  to  16  inches  deep,  the  lower  portion  being  somewhat  lighter  in  color. 
The  subsoil  is  usually  a  yellow  clay  loam  to  clay.  Gravel  and  bowlders  in 
small  quantities  are  scattered  over  the  surface  and  disseminated  throughout 
the  soil  mass.  The  type  occupies  gently  rolling  prairie  land,  frequently  occur- 
ring as  hillocks  and  sometimes  as  narrow  ridges.  The  soil  represents  residual 
products  from  glacial  till.  It  is  well  suited  to  general  farming,  giving  good 
yields  of  wheat,  oats,  flax,  rye,  barley,  millet,  and  potatoes.  Glover  and  timothy 
do  especially  well  on  the  heavier  phases. 

Ooloma  sandy  loam. — The  soil  consists  of  a  grayish-brown  to  brown  moder- 
ately heavy  sandy  loam,  ranging  in  depth  from  8  to  about  10  inches.  The  subsoil 
is  a  yellowish  brown  moderately  heavy  sandy  loam,  sometimes  resting  upon  a 
stratum  of  lighter  colored  coarser  material  at  depths  ranging  from  24  to  30 
inches.  This  lower  stratum  frequently  carries  a  considerable  amount  of  gravel. 
Fine  gravel  is  of  common  occurrence  tiiroughout  the  soil  mass.  The  topography 
varies  from  g^tly  rolling  to  hillocky  or  even  sharply  rolling.  Drainage  is  good. 
The  soil  consists  of  the  weathered  product  of  sandy  glacial  till.  The  type  is 
fairly  well  suited  to  com,  oats,  wheat,  grass,  and  potatoes.  Vegetables  give 
fairly  good  results.  Green  manuring  should  be  practiced  in  order  to  maintain 
u  proper  supply  of  organic  matter. 

Oloucesier  sandy  loam. — ^The  soil  is  a  brown  sandy  loam  about  8  inches  deep, 
overlying  a  yellowish-brown,  slightly  less  coherent  sandy  loam  to  a  depth  of 
80  inches,  where  a  light  yellowish-gray  sandy  loam  or  loamy  sand  is  encountered. 
Stones  and  small  bowlders,  chiefly  of  granite  or  gneiss,  are  usually  present. 
Small  subangular  gravel  is  often  found  throughout  the  soil  mass.  The  topog- 
raphy varies  from  gently  undulating  to  somewhat  hilly,  the  type  for  the  most 
part  occupying  low  rounded  ridges  and  hills.  Drainage  is  good.  The  original 
timber  growth  consisted  mainly  of  white  pine,  white  maple,  and  oak.  In 
second-forest  growth  birch  is  common.  Com,  oats,  and  rye  with  grass  for  hay 
and  pasturage  give  the  best  resulta    Fmit  Is  also  profitably  g^own. 

Knox  sandy  loam, — ^The  type  consists  of  a  gray  to  dark-brown  heavy  sandy 
loam,  ranging  from  6  to  12  inches  in  depth,  resting  upon  a  yellowish-brown 
loamy  sand  to  light  sandy  loam,  which  sometimes  passes  into  clayey  material 
at  depths  of  20  to  30  Inches.  The  soil  material  is  mostly  wind  deposited.  The 
surface  configuration  is  characterized  by  knolls  and  ridges,  subject  to  shifting 
through  wind  action.  Fair  yields  of  grain  and  grass  are  secured.  Tmck  crops 
and  some  fruits  give  good  results. 

Marshall  sandy  loam. — ^The  soil  consists  of  a  dark-brown  to  black  compact 
sandy  loam,  about  10  inches  in  depth,  underlain  by  yellowish  sandy  loam  with 
a  high  content  of  coarse  sand  and  gravel.  Rounded  pebbles  and  bowlders  occur 
on  the  surface,  and  partly  decomposed  calcareous  nodules  in  the  subsoil.  The 
type  occupies  gently  rolling  prairie  ridges  and  intervening  depressions  and  Is 
mainly  of  glacial  origin.  It  is  a  good  general  farming  soil,  although  inclined 
to  be  droughty  in  local  area&  Wheat  yields  from  12  to  20  bushels,  oats  from 
20  to  35  bushels,-  flax  from  12  to  15  bushels,  and  potatoes  from  100  to  125 
bushels  to  the  acre. 

Miami  sandy  loam. — ^Typical  areas  of  this  soil  consist  of  a  yellowish-brown 
medium-textured  sandy  loam  about  10  inches  deep,  resting  upon  a  subsoil  of 
more  pronounced  yellow  than  the  soil,  which  becomes  heavier  with  depth  and 
grades  into  a  sandy  clay  at  18  to  26  inches.  In  exceptional  cases  the  lighter- 
textured  material  extends  to  a  depth  of  about  3  feet.  The  topography  is  gently 
rolling  and  the  soil  relatively  free  from  bowlders.    It  is  derived  from  the 
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weathering  of  glacial  till.  The  type  is  apt  to  be  somewhat  droughty  and  is 
devoted  to  the  g^ieral  farm  crops. 

Plymouth  sandy  loom. — The  soil  is  a  brown  to  gray  loose  sandy  loam  from 
6  to  12  Inches  deep,  carrying  gravel  and  ronnded  bowlders,  the  content  increas- 
ing with  depth.  The'  interstitial  material  is  often  a  gray  or  yellow  sand.  The 
bowlders  are  of  trap,  granite,  gneiss,  and  other  crystalline  rocks,  together  with 
some  sandstone.  The  type  occurs  as  lenticular  hills  in  the  morainic  uplands 
and  as  terrace  r^nnants  along  some  of  the  larger  stream  valleys,  though  the 
former  features  are  the  most  typical.  The  topography  is  rolling  to  hilly,  with 
numerous  kettle  holes  and  depressions.  The  soil  material  has  been  derived 
from  coarse-textured  glacial  till  deposited  along  the  morainal  front,  typically  on 
Long  Island  and  along  the  southern  border  of  the  New  England  States.  The 
agricultural  value  of  the  type  is  low  on  account  of  the  porous  character  of  the 
soil  and  subsoil.    Tree  fruits  should  do  well  in  carefully  selected  locations. 

Portage  sandy  loam. — ^The  soil  to  a  depth  of  from  8  to  9  inches  is  a  grajrish- 
brown  sandy  loam  of  fine  to  medium  texture.  Below  this  occurs  a  brownish- 
yellow  sandy  loam  grading  in  the  lower  part  of  the  profile  into  a  mottled  gray 
and  yellow  sandy  clay.  The  topography  varies  from  gently  rolling  to  nearly 
level,  the  latter  areas  being  rather  poorly  drained.  The  type  is  derived  from 
glacial  drift  modified  by  an  intermixture  of  residual  material  from  crystalline 
rocks.  It  is  adapted  to  general  farm  crops,  yielding  1^  tons  of  hay,  100  bushels 
of  potatoes,  80  bush^  of  com,  40  bushels  of  oats,  and  10  to  16  bushels  of  rye 
per  acre.    Small  fruits  and  vegetables  also  do  well. 

Rodman  sandy  loam, — ^The  soil  is  a  light-brown,  yellowish-brown,  or  grayish 
sandy  loam  about  8  inches  deep,  overlying  a  light-brown  or  yellow  sandy  loam. 
Numerous  small  stones  and  fine  gravel,  together  with  some  coarse  sand,  occur 
in  the  subsoil,  maldng  the  type  somewhat  droughty.  The  topography  is  rolling 
to  somewhat  ridgy,  the  type  occurring  as  kames  and  eskers,  including  moraines 
subjected  to  glacial  lake  action  subsequent  to  their  original  formation  and 
deposition  as  till  material.    It  is  adapted  to  com,  oats,  hay,  and  potatoes. 

Whitman  sandy  loam, — ^The  soil  is  a  dark-gray  or  brownish-gray  to  black 
sandy  loam  about  8  inches  deep,  resting  upon  a  mottled  gray,  yellow,  and  brown 
sandy  loam  or  heavy  sandy  loam  subsoil,  often  becoming  somewhat  lighter  in 
texture  in  the  lower  part  of  the  profile.  Cobblestones  and  larger  bowlders  of 
granite  or  gneiss  frequently  occur  at  the  surface  and  in  the  subsoil.  The  type 
occupies  flat  areas  or  depressions  and  is  poorly  drained.  Oak,  pine,  maple,  and 
birch  constitute  the  natural  timber  growth.  Where  properly  drained,  com,  hay, 
and  heavy  tmck  crops  can  be  grown. 

Area  and  distribution  of  the  sandy  loams. 


SoOname. 

State  or  area.' 

Acres. 

Miohipan  1, 3.  4, 6,  7;  Minnesota  2;  Wisoonsin  6,  11, 13, 16 

Dlinols  11;  Kansas  2;  MinnesoU  6;  North  Dakota  8;  South 

Dakota  2. 
ji^xr  York  7;  Tlho<lA  T;fiAn<i  } ... 

538,228 

Ovrinston  aandy  losm 

Ptymouth  aandy  loam 

Oloooester  sandy  Umiii 

208,384 

170,660 
56,320 

Mannachnsettfi  2;  Now  Jersey  2 

BangfflT  sandy  loam .      ... 

Maine  2 '. .' 

37, 184 

ITiiAX  ffkn^ly  V)am 

iTid  (ana  3;  Iowa  2 , . , r ,  t  .  „ , ,  r . . .  „ . , , . .  - 

26,984 

Rodman  nindy  loam 

New  York  6;  Wisconsin  8 

23,996 

Portaga  sandy' loam 

Wisconslnll 

9,792 
8,192 

Whitman  sandy  loam 

Massachusetts  2 

ManhaU  sandy  loam 

Minnesota  4 

3,008 

Miami  sandy  loam 

Wisconsin  4 , 

i;280 

Total 

1,082,868 

X  For  key  to  numbers  in  this  colomn  see  p.  738. 
STONY  BANDY  LOAM  PHASE. 


The  prevailingly  rough,  morainic  topography  and  the  superabundance  of 
stones,  together  with  the  light  texture  of  the  fine  enrth  portion  of  the  soil  mass, 
make  this  phase  one  of  little  agricultural  value.  Where  the  surface  is  not  too 
broken  for  cultivation  the  yields  of  such  crops  as  com,  oats,  and  potatoes  are 
light  to  fair,  depending  upon  the  texture  and  moisture-holding  capacity  of  the 
subsoils.    The  Dover  and  Portage  types  are  the  most  productive,  the  drift  of 
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the  former  being  influenced  to  iome  extent  by  the  onderlying  limeetone,  making 
it  better  adapted  to  grass  than  the  other  typea  The  greater  proportion  of  t±ie 
stony  sandy  loam  phase  should  be  reforested. 

Adirondack  stony  sandy  loam. — ^The  soli  consists  of  a  brown  to  yellowish- 
brown,  loose,  fine  sandy  loam,  about  5  inches  deep,  underlain  by  a  lighter-colored 
flne  sandy  loam.  Angular  fragments  of  granite,  gneiss,  and  sandstone,  with  a 
few  foreign  glacial  bowlders,  are  found  throughout  the  soil  section.  The  type 
is  derived  from  the  gla elation  of  the  Adirondack  Mountain  masses  and  occurs 
as  moraines,  modified  by  coUuvlal  and  local  wash  from  higher  lying  positlona 
The  topography  is  hilly  to  mountainous.  This  soil  is  light  in  texture  and  often 
droughty.  It  is  adapted  to  com  and  potatoes,  though  its  best  use  is  for  pastur- 
age or  forest  products. 

Dover  stony  sandy  loam. — ^The  soil  consists  of  8  to  10  inches  of  a  brown  sandy 
loam,  overlying  a  subsoil  of  light-brown  to  yellow  sandy  loam.  Both  soil  and 
subsoil  are  more  or  less  filled  with  glacial  stones  and  bowlders.  Areas  of  this 
type  occur  as  low,  rounded  hillocks  of  glacial  drift,  overlying  limestone  which 
contributes  to  the  stone  content  This  soil  is  adapted  to  com,  potatoes,  oata, 
hay,  and  tree  and  small  fmit& 

(Houcester  stony  sandy  loam. — ^The  soil  consists  of  a  light-brown  to  brown 
medium  to  flne  sandy  loam  about  8  inches  deep,  underlain  by  a  medium  to 
flne  yellow  sand  or,  in  some  places,  light  sandy  loam  extoiding  to  an  average 
depth  of  18  inches.  Small  flakes  of  mica  are  generally  present  in  both  soil  and 
subsoil.  Scattered  over  the  surface  and  through  the  soil  and  subsoil  and  be- 
coming more  abundant  at  the  depth  of  20  inches  are  glacial  bowlders  of  all 
sizes  and  mostly  of  angular  or  subangular  forms.  There  is  also  more  or  less 
gravelly  material  upon  the  surface  and  throughout  the  proflle.  The  type  occu- 
pies the  tops  and  slopes  of  hills.  It  is  of  glacial  origin.  It  seems  to  be  fairly 
well  adapted  to  the  production  of  com,  oats,  and  grass  crops.  Apples  do  well 
in  favorable  situations,  but  the  greater  part  of  the  type  is  best  suited  for  pas- 
ture land. 

Plymouth  stony  sandy  loam. — ^The  type  consists  of  a  grayish  or  brownish 
sandy  loam  about  8  inches  deep,  underlain  by  a  light  brown,  somewhat  coarser 
textured  sandy  loam,  assuming  a  yellowish-gray  color  In  the  lower  portion  of 
the  subsolL  Angular  fragments  and  bowlders  of  granite  and  gneiss  are  scat- 
tered over  the  surface  and  throughout  the  soil  mass,  and  in  some  places  there  is 
more  or  less  small  gravel.  The  type  occupies  areas  of  hilly  to  rough  morainic 
topography.  The  surface  drainage  is  thorough,  and  this,  with  the  somewhat 
porous  subsoil,  makes  the  type  as  a  whole  rather  droughty.  The  original  forest 
growth  included  considerable  white  pine,  but  the  second  growth  is  largely  com- 
posed of  stunted  oak  and  pitch  pine.  Some  of  the  type  can  be  made  to'  produce 
applea  As  a  whole  it  is  of  little  value  for  farming  and  used  principally  for 
pasture  lands. 

Portage  stony  sandy  loam. — The  soil  is  a  rather  loose,  dark-gray  or  brown 
sandy  loam  of  medium  to  fine  texture  and  from  8  to  10  inches  deep.  The  under- 
lying material  is  a  yellowish-brown  or  gray  sand  of  fine  to  medium  texture  con- 
tinuing to  a  depth  of  30  inches,  where  a  yellow  or  gray  sandy  clay  is  sometimes 
encountered.  Bowlders,  principally  of  granite,  are  found  on  the  surface  and 
outcrops  of  the  underlying  crystalline  rocks  from  which  the  type  is  in  part 
derived  are  of  frequent  occurrence.  The  type  is  derived  principally  from  glacial 
till  infiueuced  locally  by  residual  material  from  the  underlying  crystalline  rock. 
The  topography  varies  from  generally  level  to  gently  rolling,  much  of  it  being 
quite  level  and  including  many  swampy  depressions.  Drainage  is  rather  poor 
and  the  type  used  mostly  for  pasturage. 

Area  and  distribution  of  the  stony  sandy  loams. 


Soil  name. 

State  or  area.i 

Acres. 

Olouoester  stonv  sand v  loftm 

Maasachusetta  2;  New  Hampshire  1, 2;  New  Jersey  2. . 
New  York  16, 17;  Vermont  1 

112,640 

Ad  Irondack  stonv  sanay  loam 

fi9,456 

Plvmniith  Rtonv  sand v  loam 

19,620 

PortAfff^  stony  sand V  loam. 

Wisconsin  11 

11,392 

Dovor  stonv  sftDdv  lo&ni 

NewYorkl? 

5,056 

Total 

206,064 

1  For  key  to  numbers  in  this  oolumn  see  p.  783. 
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OBAYELLY  SANDT  LOAM  PHASE. 

The  areas  of  gravelly  sandy  loam  texture  generally  occupy  roogli,  rolling 
country  formed  of  glacial  moraines  and  kames,  and  in  cases  the  more  level 
terrace  deposits.  The  soils  are  light  in  texture  and  easily  cultivated,  except  in 
a  few  of  the  most  gravelly  and  stony  areas.  The  subsoils  are  in  some  cases 
rather  heavier  than  the  surface  soils,  but  are  often  underlain  by  gravel  deposits, 
Bo  that  on  the  whole  the  phase  is  rather  porous  and  leachy  and  crops  suffer 
in  dry  weather.  Some  areas  give  fair  results  with  the  general  farm  crops  in 
moist  seasons,  but  as  a  rule  the  yields  are  light.  The  phase  is  best  adapted  to 
special  truck  crops  and  such  fruits  as  peaches  and  small  fruits,  depending  upon 
the  locality  and  climatic  conditions. 

Carrington  gra/velly  sandy  loam. — ^The  surface  soil  consists  of  a  dark-gray 
to  nearly  black  light  loam  to  heavy  sandy  loam  carrying  considerable  amounts 
.of  coarse  sand  and  fine  gravel.  The  subsoil  proper,  encountered  at  an  average 
depth  of  10  inches,  consists  of  a  yellowish  sandy  loam  to  loam  containing  small 
gravel,  the  cont^it  of  which  increases  with  depth.  In  a  few  nontypical  areas 
an  underlying  gravel  stratum  is  encountered.  The.  topography  is  broken  to 
hilly,  unbracing  morainic  knolls  and  hill&  Drainage  is  good,  except  in  some 
of  the  lower  depressions.  Bowlders  of  granite,  gneiss,  schist,  and  limestone 
are  frequaitly  encountered.  Fruit  and  a  number  of  vegetables  give  very  fair 
results.  Wheat,  oat%  and  flax  are  grown,  but  the  average  yields  are  only  mod- 
erately good. 

Coknna  gravelly  sandy  loam. — ^The  soil  consists  of  a  brown  gravelly  sandy 
loam,  having  an  average  depth  of  10  or  12  inches.  The  subsoil  ranges  in  texture 
from  sandy  loam  to  fine  gravel.  Small  rounded  stones  are  of  common  occur- 
rence on  tJie  surface  and  throughout  the  soil.  The  lower  subsoil  quite  often 
conidsts  of  loose  gravel.  The  type  occupies  hilly  to  rough  country,  usually  con- 
taining many  knolls  and  ridges.  The  material  represents  residuary  products 
derived  from  the  weathering  of  the  till  by  atmospheric  agencies.  General  farm- 
ing is  practiced  on  much  of  the  type  and  fair  crops  are  produced.  Oats,  com, 
and  hay  are  most  commonly  grown.  In  favorable  locations  the  type  is  a  desir- 
able soil  for  peaches,  grapes,  and  small  fruita  Potatoes  and  a  number  of  vege- 
tables also  give  good  returns. 

Miami  graveUy  sandy  loam. — The  soil  to  a  depth  of  8  inches  is  generally  a 
light-brown  sandy  loam  with  a  high  content  of  gravel  and  frequently  of  small 
stonea  The  subsoil  varies  from  a  sticky,  sandy  loam  to  a  gravelly  sand,  and 
is  often  underlain  at  a  depth  of  2  to  3  feet  by  a  bed  of  gravel.  The  surface 
is  rolling  and  the  type  often  occurs  as  rounded  knolls  or  hills,  generally  com- 
posed of  stratified  and  unstratified  sands,  clays,  and  gravel.  It  is  of  glacial 
origin,  and  often  represents  morainic  material.  Where  cultivated,  the  crop 
yields  are  only  fair.  It  is  not  adapted  to  general  farming,  though  fairly  well 
adapted  to  the  lights  crops  and  the  producti<m  of  small  fruits.  In  favorable 
localities  peaches  do  well  on  this  soil. 

Ontario  graveUy  aandy  loam. — ^The  soil  of  this  type  consists  of  about  10  inches 
of  brown  fine  sandy  loam  containing  considerable  quantities  of  rounded  and 
some  angular  gravel  an^  stones.  The  subsoil  is  rather  lighter  in  color  and 
texture  than  the  soil  and  also  contains  numerous  gravel  and  stones.  On 
account  of  the  looseness  in  texture  of  the  subsoil  and  the  topography,  which  is 
rolling  to  quite  hilly  and  rough,  the  drainage  is  usually  excessive  and  some 
erosion  occurs.  The  type  is  developed  in  areas  of  glacial  moraines  and  kame 
faiUa  On  accoimt  of  the  rough  topography  much  of  the  type  is  not  well 
adapted  to  agriculture,  though  some  of  the  more  favorably  situated  areas  are 
suitable  for  the  production  of  com,  potatoes,  small  grains,  and  a  few  fruits. 

Rodman  gravelly  sandy  loam. — ^The  soil  to  a  depth  of  about  8  inches  is  a 
grayish-brown  or  brownish-gray  sandy  loam  in  which  is  mixed  varying  amounts 
of  small  waterwom  gravel.  Occasional  bowlders  are  also  found  at  the  surface 
interfering  with  cultivation  tp  a  certain  extent.  The  subsoil  is  a  reddish- 
brown  or  yellowish-brown  to  yellow  sandy  loam  of  heavier  texture,  grading  into 
masses  of  sand  an^  gravel  at  a  depth  of  36  inches.  Many  bowlders  and  smaller 
stones  occur  in  the  subsoil.  These  are  largely  of  limestone,  but  some  are 
of  granite,  quartz,  and  sandstone.  The  topography  varies  from  gently  rolling 
or  ridgy  to  hilly  and  hummocky.  This  condition,  with  the  porous  subsoil  of  the 
type,  makes  drainage  excessive  in  many  places  and  the  type  as  a  whole  some- 
what droughty.  The  native  forest  vegetation  is  chiefly  maple,  beech,  oak,  and 
hickory,  together  with  some  pine  and  hemlock.  The  type  is  of  low  agricultural 
value  and  the  greater  proportion  of  it  is  best  adapted  to  grazing. 
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Area  and  distribution  of  the  gravelly  sandy  loams. 


Soil  name. 

jState  or  area.^ 

Acres. 

Wisconsin  15 

61,620 
40,708 

ColonuTgravefiy  sandy  loam 

Indiana  6, 10;  Michigan  2, 3, 6, 7;  Minnesota  2 

North  Dakota 9.... rTT....... 

Carrlngton  gravelly  sandy  loam 

10,048 

Ontario  gravelly  sandv  loam 

New  York  10,  13 

6,080 

Wisconsin  8 

1,792 

Total 

110,208 

'  iFor  key  to  numbers  in  this  column  see  p.  733. 

FINE  SANDY  LOAM  GROUP. 

The  capacity  for  the  storage  and  delivery  of  moisture  In  the  soils  and  sab- 
soils  of  this  group  is  sufficient  to  insure  the  maturing  of  many  of  the  staple 
farm  crops  which  can  not  be  successfully  grown  on  the  sands,  fine  sands,  and 
sandy  loams.  Though  the  texture  of  this  group  of  soils  is  too  light  for  the 
best  results  in  the  production  of  wheat.  It  is  favorable  for  such  cereals  as 
com,  oats,  and  barley.  Where  the  depth  to  ground  water  does  not  exceed  5  or  6 
feet,  alfalfa  has  given  good  results.  Potatoes  are  particularly  well  adapted  to 
soils  of  this  texture,  and  navy  beans,  with  sugar  beets  and  other  root  crops, 
are  profitably  produced.  The  fine  sandy  loams  are  fair  types  for  dairy  farming, 
as  good  yields  of  forage  and  moderate  yields  of  grass  can  be  secured.  The 
group  is  also  well  suited  to  market  gardening  and  trucking,  especially  for 
growing  the  medium  late  varieties  of  vegetables,  such  as  tomatoes,  peas  for 
canning,  string  beans,  caulifiower,  early  cabbage,  etc.  It  is  among  the  most 
desirable  textured  soils  for  bush  fruits  and  berries,  and  yields  plums,  cherries, 
and  apples  of  fine  quality.  On  account  of  the  ease  with  which  it  can  be  worked 
and  its  relatively  good  drainage,  it  would  seem  to  be  more  profitably  utilized 
for  gardening  and  fruit  growing  than  for  general  farm  crops  where  such  use  is 
warranted  by  market  demands  and  transportation  facilities. 

Carrington  fine  sandy  loam. — ^The  soil  consists  of  a  dark-brown  loamy  fine 
sand  ranging  from  8  to  18  inches  in  depth.  The  subsoil  is  lighter  colored  or 
yellow  and  has  about  the  same  texture  as  the  soil.  Occasionally  small  gravel  is 
encountered,  particularly  on  the  crests  of  knolls  and  ridges.  The  topography  is 
characterized  by  disconnected  morainal  ridges  and  hills.  Fair  yields  of  wheat, 
corn,  Irish  potatoes,  and  clover  are  secured  on  the  better-situated  areas. 

Coloma  fine  sandy  loam, — ^The  soil  consists  of  a  brown  to  light-brown  heavy 
fine  sandy  loam  about  12  inches  deep  containing  a  small  proportion  of  fine  gravel. 
The  subsoil  is  a  yellowish,  somewhat  sticky,  heavy  fine  sandy  loam  containing 
some  fine  gravel;  below  30  inches  a  gravel  stratum  is  sometimes  encountered. 
The  type  occupies  low  ridges  and  hillocks.  The  soil  is  composed  of  residuary 
material,  representing  the  results  of  weathering  of  the  glacial  till.  Drainage  is 
good.  Crops  frequently  suffer  in  hot  weather  on  account  of  the  droughty  con- 
dition of  the  soil.  Fair  yields  of  general  farm  crops  are  secured.  Vegetables 
give  the  best  results. 

Cossayuna  fine  sandy  loam, — ^The  soil  consists  of  a  brown,  medium  fine  sandy 
loam  from  8  to  12  inches  deep,  resting  upon  the  magnesian  limestone  or  cal- 
ciferous  sandstone  rock,  which  has  entered  largely  into  the  formation  of  the 
soil.  Numerous  irregular,  angular  fragments  of  this  rock,  together  with  scat- 
tered glacial  stones  and  bowlders  of  foreign  origin,  occur  throughout  the  soil. 
The  topography  is  ordinarily  level,  though  in  some  localities  it  may  be  undulat- 
ing or  rolling.  Natural  drainage  is  good  and  at  times  excessive.  The  shallower 
areas  are  often  droughty.  The  type  is  of  value  for  special  crops,  such  as  early 
truck,  but  is  too  uncertain  in  dry  seasons  to  warrant  its  extensive  use  for  gen- 
ernl  farm  crops.     It  is  well  adapted  to  forestry. 

Dover  fine  sandy  loam. — ^The  soil  Is  a  light-brown  sllty  fine  sandy  loam  about 
8  Inches  deep,  underlain  by  a  yellow  or  reddish-yellow  silty  fine  sandy  loam 
which  becomes  sandier  with  depth.  Both  soil  and  subsoil  have  a  greasy  feel, 
owing  to  the  presence  of  finely  divided  mien  flakes.  Some  glacial  gravel  and 
bowlders  are  strewn  upon  the  surface.  The  soil  occupies  low  hills  and  ridges, 
knolls,  and  knobs.  Outcropping  ledges  of  rock  are  so  numerous  as  to  interfere 
with  cultivation.  Drainage  is  good  and  the  type  somewhat  droughty.  The 
material  is  of  glacio-residual  origin.    The  prevailing  forest  growth  is  cedar. 
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The  type  produces  strong  and  lasting  sod  and  makes  excellent  pasture.  Culti- 
vation Is  limited  because  of  the  rough  surface  and  numerous  rock  outcrops. 

Olouoester  fine  sandy  loam, — The  type  consists  of  a  brown,  mellow,  fine  sandy 
loam,  about  8  inches  deep,  resting  upon  a  light-brown  to  brownish-yellow  fine 
sandy  loam  subsoil,  frequently  grading  into  grayish  yellow  at  a  depth  of  30 
inches.  Some  fine  angular  or  slightly  rounded  gravel  is  found  in  the  soil,  and 
stones  and  bowlders  of  granite,  gneiss,  and  other  crystalline  rocks  frequently 
dot  the  surface.  The  topography  varies  from  gently  undulating  to  hilly,  with 
occasional  steep  slopes.  Except  in  the  more  level  areas  the  natural  drainage  is 
good.  Com,  oats,  hay,  and  potatoes  do  well.  Some  kinds  of  fruit  are  grown, 
especially  apples. 

Judson  fine  sandy  loam, — The  type  consists  of  a  black,  dark-brown,  or  dark- 
gray  sllty  fine  sandy  loam  from  12  to  15  inches  deep,  underlain  by  a  somewhat 
heavier  fine  sandy  loam,  lighter  in  color  than  the  soil  and  extending  to  a  depth 
of  more  than  3  feet  In  places  the  subsoil  is  very  sllty,  approaching  the  texture 
of  a  silt  loam.  The  material  is  mainly  of  colluvlal  origin,  but  includes  narrow 
strips  of  alluvium  along  the  smaller  streams  and  alluvial  fans  found  in  the 
margins  of  broad  valleys  at  the  point  of  confiuence  with  smaller  streams.  The 
material  Is  washed  from  glacial  and  loessial  deposits.  Good  yields  of  com, 
clover,  and  alfalfa  are  secured. 

Kewaunee  fine  sandy  loam. — ^The  surface  soil  consists  of  a  brown  fine  sandy 
loam  with  an  average  depth  of  8  inches,  underlain  by  a  light-brown  or  yellowish- 
brown  sandy  loam  of  medium  to  fine  texture.  Considerable  variation  exists 
in  the  depth  of  the  sandy  loam  portion  of  the  section,  but  the  underlying  light 
red,  slightly  calcareous  clay  is  usually  encountered  at  depths  of  2  to  3  feet 
In  places  this  clay  reaches  nearly  to  the  surface.  The  topography  is  undulating 
to  rolling.  Drainage  is  generally  good,  except  in  the  more  level  areas  and 
where  the  red  clay  subsoil  lies  near  the  surface.  The  type  holds  moisture  welL 
It  is  easily  cultivated  and  yields  fair  to  good  crops  of  com,  oats,  barley,  rye, 
and  potatoea 

Know  fine  sandy  loam. — ^The  soil  consists  of  a  brown,  heavy  fine  sandy  loam 
underlain  at  a  depth  of  14  to  16  inches  by  a  compact,  light-brown  to  yellow 
heavy  fine  sandy  loam  to  fine  sandy  clay.  At  a  depth  of  30  inches  the  subsoil 
usually  grades  into  coarser  material  containing  some  fine  gravel.  The  type  occu- 
pies broken  to  hilly  country,  with  occasional  level  areas.  The  soil  represents 
wind-blown  glacial  material.  Much  of  the  type  is  excessively  drained,  causing 
crops  to  suffer  in  dry  seasona  Com,  oats,  wheat,  and  clover  give  moderately 
good  returns.  The  soil  is  especially  suited  to  the  production  of  potatoes  and 
other  vegetables.    Apples,  peaches,  and  small  fruits  are  grown  to  some  extent 

Marshall  fine  sandy  loam,, — ^The  soil  consists  of  a  dark-brown  to  black  medium 
to  fine  sandy  loam,  with  an  average  depth  of  14  inches. .  It  contains  a  high  per- 
centage of  organic  matter,  but  this  decreases  with  depth,  as  does  also  the  dark 
color.  The  subsoil  is  somewhat  variable,  but  consists  typically  of  a  yellow 
medium  to  fine  sandy  loam  containing  considerable  clay,  becoming  heavier  with 
depth  and  grading  into  a  mottled  yellow  sticky  sandy  clay.  This  in  turn  rests 
upon  a  bowlder  clay  at  a  depth  of  3  or  4  feet  Occasionally  layers  of  sand  are 
encountered  in  the  subsoil.  The  type  is  derived  for  the  most  part  from  glacial 
till  modified  by  some  aeolian  material.  The  topography  is  undulating  to  roll- 
ing, and  drainage,  as  a  rule,  ample.  The  soil  is  very  productive  and  has  a 
wide  range  of  crop  adaptation. 

Miami  fine  sandy  loam, — The  soil  consists  of  a  loose,  loamy,  brown  sand  or 
sandy  loam  from  10  to  30  inches  deep,  the  sand  being  from  medium  to  fine  In 
texture.  The  subsoil  is  a  clay  loam  or  sticky  sandy  loam.  This  type  differs 
from  the  Miami  sandy  loam  in  having  the  heavy  subsoil  within  3  feet  of  the 
surface.  The  type  is  of  glacial  origin,  occupies  rolling  country,  often  occurring 
as  rounded  hills  and  ridges,  and  has  good  drainage.  The  Miami  fine  sandy  loam 
Is  a  good  com  soil.  Wheat  yields  from  16  to  30  bushels,  oats  from  35  to  75 
bushels,  rye  from  15  to  30  bushels,  and  hay  from  11  to  2  tons  per  acre.  The 
soil  is  used  for  general  agriculture,  but  is  especially  adapted  to  medium  and 
late  truck  crops  and  fruit 

Ontario  fine  sandy  loam, — ^Thls  soil  is  a  gray  to  yellowtsh-brown  fine  sandy 
loam  about  10  inches  in  depth.  The  subsoil  is  a  fine  sandy  loam  of  somewhat 
lighter  color  and  looser  structure,  both  the  soil  and  subsoil  carrying  variable 
quantities  of  gravel  and  stones  of  glacial  origin.  The  drainage  of  this  type 
is  excellent  The  topographic  features  consist  principally  of  elevated  and 
nearly  level  plains  fianked  at  lower  elevations  by  kame  hills  and  glacial 
moraines.  The  type  is  well  suited  to  the  production  of  potatoes,  hay,  wheat, 
oats,  etc. 
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WaUpack  fine  sandy  loam, — ^The  Burftice  soil  is  a  llgbt^brown  to  brown  fine 
sandy  loam,  wbicb  is  underlain  by  a  llgbt-brown  to  yellowlsb-brown  fine  sandy 
loam  of  somewbat  beavier  texture  tban  tbe  surface  soli.  Glacial  stones  and 
bowlders  are  scattered  about  over  tbe  surftice  and  in  tbe  subsolL  Tbe  topog- 
rapby  is  gently  to  steeply  sloping,  tbe  type  occupying  a  subordinate  ridge  on 
tbe  western  side  of  Kittatinny  Mountain  in  New  Jersey.  Tbe  subsoil  la  derived 
from  glacial  till,  tbougb  tbe  surface  bas  been  modified  to  some  extent  by  more 
recent  wind  action.  Tbe  surface  and  subsoil  drainage  is  good.  Tbe  type  bas 
not  a  bigb  agricultural  value  on  account  of  tbe  stone  content,  its  inberent 
drougbtiness,  and  distance  from  markets.  It  is  best  adapted  to  pakurage.  Oak 
and  cbestnut  are  tbe  common  native  forest  trees. 

Area  and  distribviion  of  the  fine  sandy  loams. 


Bott 


state  or  arw.1 


ACTM. 


maml  flue  sandy  loam 

Coloiiia  flue  sandy  loam , 

Ontario  fine  sandy  loam 

Olouoester  fine  sandy  loam. . . . 
Canington  fine  sandy  loam. . . . 

Marshall  fine  sandy  loam , 

Cossayiina  fine  sandy  loam. . . . 

Doyer  fine  sandy  loam 

Knox  fine  sandy  loam 

Judson  fine  sandy  loam 

Kewaonee  Aae  sandy  loam 

WaUpack  flne  sandy  loam .... 


Michigan  2, 5.  6,  7,  8;  Wiflconsin  8, 10, 15 

Michigan  3;  wisooiiain  2, 10 

New  York  6, 10, 13 

Connecticut  2 * , 

Indiana  7;  Minnesota  1;  North  Dakota  8;  Wlaoonsln  8. 

Indiana  10;  North  Dakota2 

Michisan4;  New  York  5 

New  Jersey  2;  New  York  4. 

Indiana  10 , 

Missouri  12 , 

Wisconsin  8 , 

New  Jersey  2 , 


388,160 

171,048 

1K7,0W 

93,440 

00,184 

33,280 

24,800 

0,024 

4,008 

4,000 

2,112 

1,408 


Total. 


969,562 


^For  key  to  numbers  in  this  column  see  p.  733. 


STOmr  FII^E  SANDT  LOAM   PHASE. 


This  pbase  is  an  unimportant  one,  and  tbougb  tbe  mapping  includes  some 
relatively  stone-free  areas  of  undulating  topography,  wbere  field  crops  may  be 
grown,  tbe  greater  proportion  of  it  is  too  rougb  and  stony  for  cultivation.  On 
tbe  wbole,  its  best  utilization  is  for  pasturage  and  forestry  purposes. 

Oloucester  stony  fine  sandy  loam, — ^Tbe  soil  is  a  brown  flne  sandy  loam  about 
7  Incbes  deep,  grading  into  a  ligbt-brown  or  yellowlsb-brown  flne  sandy  loam, 
whlcb  often  passes  into  a  yellowisb-gray  or  brownish-gray  ligbter-textured 
sandy  loam  or  loamy  sand  at  24  to  90  inches.  Numerous  stones  and  bowlders, 
many  of  large  size,  are  scattered  over  tbe  surface  and  in  many  places  prohibit 
the  reclamation  of  tbe  land  on  account  of  tbe  cost  entailed  by  their  removal. 
Drainage  is  apt  to  be  excessive.  The  topography  is  hilly  to  rougb  and  broken, 
and  the  type  has  little  value,  except  for  pasture  land. 

Area  and  distribution  of  the  stony  fine  sandy  loam. 


Soil  name. 

State  or  area.» 

Acres. 

GlouMKtfnr  stanv  AnA  mndv  loam .... 

Connecticut  2 

03,962 

1  For  key  to  number  in  this  column  see  p.  733. 


LOAM  QBOtrP. 


This  group  comprises  tbe  best  general-purpose  soils  of  tbe  Qladal  and  Loessial 
province  and,  with  the  exception  of  the  silt  loam,  has  the  widest  areal  dis- 
tribution. The  soils  are  well  a^pted  not  only  to  the  general  farm  crops,  but  also 
to  many  of  tbe  heavier  truck  and  market  garden  products.  Where  lighter- 
textured  soils  are  not  available  upon  tbe  ftirm,  the  soils  of  this  group  reason- 
ably fulflll  tbe  requirements  for  nearly  all  the  vegetables  needed  in  the  supply 
of  the  home  table.  The  topography  is  gently  undulating  to  rolling,  insuring 
fair  to  good  surface  drainage,  although  the  crop  yields  are  usually  enhanced  by 
tiling  or  ditching,  especially  over  areas  of  heavier  subsoils.    Modem  labor-sav- 
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tag  machinery  can  almost  always  be  used,  making  it  practicable  to  grow  cereal 
and  grass  crops  requiring  extensive  acreages  for  their  economical  production. 
In  most  sections  where  the  loams  are  found  their  development  is  usually  so  uni- 
form that  little  waste  land  is  included  in  the  mapped  areas. 

A  noticeable  characteristic  of  the  loams  of  this  province,  however,  is  the 
variable  distribution  throughout  the  soil  section  of  angular  and  partially 
rounded  stones  and  bowlders  of  limestone  and  shale  or  the  more  resistant  gran- 
ite, quartzite,  and  other  crystalline  rocks,  many  of  which  have  been  transported 
long  distances  by  glacial  action.  This  stone  content  is  most  common  in  the 
Miami,  Volusia,  Gloucester,  Lackawanna,  and  Wethersfield  loams»  and  in  some 
of  the  areas  the  stones  are  so  abundant  as  to  offer  some  hindrance  to  cultivation. 
In  most  of  the  cultivated  areas,  however,  the  bulk  of  the  stones  has  been  re- 
moved, and  in  practically  none  of  the  areas  are  they  sufficiently  numerous  to 
make  the  types  stony  loams.  The  subsoils  of  the  larger  proportion  of  the  types 
are  sufficiently  heavy  to  be  very  retentive  of  moisture,  and  crops  seldom  suffer 
seriously  from  drought.  They  are  safe  soils,  therefore,  for  the  production  of 
such  crops  as  com,  oats,  barley,  flax,  clover,  alfalfa,  and  late  i)otatoeB,  and  are 
of  only  slightly  less  importance  for  wheat  and  timothy  hay.  The  loams  rank 
among  the  most  desirable  soils  of  the  province  for  the  production  of  both  tree 
and  bush  fruits,  being  particularly  adapted  to  apples,  plums,  cherries^  currants, 
raspberries,  and  blackberries,  and  in  a  less  degree  to  peaches  and  peara  They 
are  well  adapted  to  such  late  vegetables  as  cabbage,  tomatoes,  peas,  and  sweet 
com  for  canning,  and  to  turnips,  carrots,  rutabagas,  sugar  beets,  and  other  root 
crops.  In  considering  the  principal  special  uses  to  which  this  group  is  devoted, 
it  should  be  noted  that  a  large  pi-oportion  of  the  apples  grown  in  northern  New 
York  are  produced  upon  the  Ontario  loam,  while  the  bulk  of  the  potatoes  shipped 
from  the  famous  northern  Maine  section  are  grown  on  the  Caribou  loam. 

Bangor  loam. — ^The  type  consists  of  a  light  grayish  brown  silty  loam  from  8 
to  10  inches  deep,  underlain  by  a  yellowish  gray  or  drab  loam  extending  to  a 
d^th  of  3  feet  or  more.  A  shallow  phase  occurring  chiefly  at  higher  elevations 
and  occupying  hilltops  and  slopes  has  6  to  10  inches  of  a  brownish-yellow  silt 
loam  overlying  a  somewhat  more  compact  brownish-yellow  or  drab-gray  subsoil 
of  similar  texture  and  with  an  average  depth  of  less  than  3  feet.  Both  soil  and 
BubsoU  contain  many  rounded  and  subangular  granite,  quartz,  and  shale  bowl- 
ders, stones,  and  gravel,  the  proportion  of  shale  fragments  being  greatest  in  the 
shallow  phase.  The  topography  is  rolling  to  hilly.  The  soil  is  derived  from 
glacial  till.  The  deeper  areas  are  well  adapted  to  the  general  farm  crops,  in- 
cluding potatoes,  oats,  clover,  and  timothy.  The  shallower  phase  has  a  low 
agricultural  value  and  a  considerable  proportion  of  it  is  in  forest  and  pasture. 

Bemardstan  loam, — ^The  soil  is  a  light  clayey  or  silty  loam  of  dark  color 
about  10  inches  de^,  underlain  by  a  dark  yellowish  loam  grading  at  a  depth  of 
14  inches  into  a  dark  slaty  blue  clay  loam  of  very  compact  nature.  The  type 
occupies  broken  and  hilly  areas,  occurring  largely  on  drumlinoid  hills.  The  for- 
est is  principally  hardwood,  sugar  maple  being  a  prominent  species,  but  in  the 
most  stony  areas,  where  the  soil  is  shallow,  chestnut,  pine,  and  hemlock  are 
common.  The  soil  is  formed  from  a  glacial  till,  made  up  of  argillaceous  rock 
material.  It  is  very  productive,  and  is  well  suited  to  grass.  It  also  produces 
excellent  crops  of  com,  oats,  and  rye. 

OarH^ou  loam. — ^The  tyi)e  consists  of  a  hazel-brown  silty  loam,  with  an  average 
depth  of  10  Inches,  underlain  by  a  stratum  of  yellow  silty  loam,  grading  at 
depths  ranging  from  a  few  inches  to  2  feet  into  the  lower  till,  consisting  of  a 
gray  or  grayish-yellow  silty  loam.  In  places  this  material  comes  within  a  few 
feet  of  the  surface,  in  which  case  the  yellow  stratum  is  lacking.  Small,  rounded 
fragments  of  sandstone,  gneiss,  granite,  and  quartzite  are  found  in  both  soil 
and  subsoil,  but  are  more  numerous  in  the  latter.  Almost  the  entire  type  is 
underlain  at  a  depth  ranging  from  a  few  inches  to  several  feet  by  a  calcareous 
■bale,  many  small  fragments  of  which  are  distributed  throughout  the  soil  and 
subsoil.  The  soil  is  of  glacial  origin,  the  material  having  been  derived  largely 
from  the  underlying  shaly  limestone  In  virgin  forests  there  is  usually  a  thin 
layer  of  white,  floury  silt  just  beneath  the  covering  of  leafmold.  As  a  rule,  the 
soil  Is  friable,  free  from  large  bowlders,  well  drained,  and  well  suited  to  cultiva- 
tion. It  is  an  upland  type,  occupying  swells  and  ridges  and  extending  down  the 
stream  slopes  to  or  nearly  to  the  streams.  Drainage  is  good  and  the  type  is 
retentive  of  moisture.  The  native  vegetation  consists  mainly  of  maple,  ash, 
yellow  birch,  and  beech,  with  a  scattering  growth  of  sprace  and  flr.  This  soil 
Is  admirably  suited  to  Irish  potatoes,  grass,  oats,  and  barley. 
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Carrington  loam.— The  soil  is  a  dark-brown  to  black,  mellow  loam,  ranging  In 
depth  from  10  to  14  inches.  The  subsoil  consists  of  a  yellowish-brown,  some- 
what more  compact  loam,  which  at  lower  depths  frequently  grades  Into  a 
heterogeneous  stratum  of  clay,  sand,  gravel,  and  bowlders.  The  type  occupies 
undulating  to  rolling  country.  The  soil  consists  of  residual  material  derived 
from  glacial  till.  While  extensive  areas  are  well  drained  and  admirably  suited 
to  farming,  there  are  occasional  small  areas  of  obstructed  drainage  embracing 
bogs,  ponds,  and  swampy  depressions,  outlets  for  which  in  many  cases  would  be 
very  difficult  to  supply.  The  type  is  admirably  suited  to  general  farming. 
Wheat,  com,  oats,  barley,  and  flax  are  the  principal  crops. 

Cazenovia  loam. — ^The  soil  is  a  brown  loam  about  12  inches  deep,  containing 
some  gravel  and  fragments  of  limestone  and  red  sandstone.  The  subsoil  is  a 
brown  to  reddish  clay  loam  resting  on  limestone  or  shale  at  a  depth  of  8  feet. 
Occasionally  large  bowlders  are  scattered  over  the  surface.  The  type  occupies 
high  rolling  hills  and  tablelands  and  is  quite  uniform  in  character  over  large 
areas.  The  soil  is  derived  from  the  weathering  of  glacial  material  deposited  as 
terminal  or  ground  moraines.  In  many  instances  this  mantle  is  comparatively 
thin  over  the  underlying  limestone  and  shale,  which  has  contributed  consider- 
able material  to  the  drift  The  principal  crops  are  grass,  alfalfa,  com,  potatoes, 
and  wheat,  of  which  good  yields  are  usually  secured. 

Coloma  loam, — This  soil  is  a  brown  loam  10  inches  deep,  underlain  by  a  yel- 
lowish-brovm  to  yellowish  loam,  becoming  heavier  with  depth  to  18  inches, 
where  it  merges  into  a  sticky  sandy  loam  or  gravelly  loam.  It  is  gently  rolling 
to  rolling  in  topography  and  is  derived  from  glacial  material  deposited  in  the 
form  of  moraine.  The  drainage  is  good  and  yields  of  staple  crops,  such  as  com, 
oats,  rye,  hay,  and  potatoes,  are  fair. 

Culvers  loam. — ^The  surface  soil  is  a  medium  brown  loam  or  heavy  loam.  The 
subsoil  is  of  a  yellowish-brown  color,  with  a  peculiar  reddish  cast.  Subangular 
fragments  of  stone,  principally  from  the  Medina  sandstone  and  Shawangunk  con- 
glomerates, are  irregularly  scattered  throughout  the  profile,  though  not  to  such 
an  extent  as  to  interfere  seriously  with  cultivation.  The  topography  is  gently 
rolling  to  rolling,  and  the  surface  drainage  is  usually  good,  though  the  movement 
of  water  through  the  subsoil  is  frequently  impeded  by  a  compact  substratum 
resembling  hardpan.  A  considerable  portion  of  the  type  is  timbered  with  oak 
and  chestnut.    Cleared  areas  produce  grass,  rye,  buckwheat,  and  some  com. 

Dover  loam. — ^The  soil  consists  of  a  light-brown  to  dark-brown,  friable,  gran- 
ular loam  or  silt  loam,  about  8  inches  deep.  The  subsoil,  to  a  depth  of  86  inches 
or  more,  is  a  yellowish  loam  or  silt  loam.  Sometimes  both  soil  and  subsoil  are 
reddish.  Gravel  and  blocks  of  limestone  are  usually  strewn  upon  the  surface. 
The  type  occurs  in  valleys  and  the  surface  is  made  up  of  low  hills  and  ridges 
and  numerous  outcropping  ledges  of  limestone.  The  drainage  is  good.  It  is 
largely  residual  from  underlying  limestone,  but  is  partly  glacial.  The  cedar  is 
a  characteristic  tree  growth.  This  is  a  strong  general  fiirming  soil  and 
especially  prized  for  pasture.  Ck)m,  oats,  wheat,  and  hay  give  excellent  results, 
and  the  type  is  fairly  well  adapted  to  apples  and  other  fruita 

Dutchess  loam. — This  is  a  light-brown  to  brown  or  grayish-brovm  rather 
heavy  loam  with  a  slightly  lower  content  of  slate  and  shale  particles  than  is 
the  case  with  other  members  of  the  series.  Bowlders  are  sometimes  present 
and  are  for  the  most  part  derived  from  local  rocks.  The  subsoil  Is  a  light- 
brown  to  yellowish-brown  loam  or  silt  loam.  In  some  cases  a  tendency  to  the 
formation  of  hardpan  exists.  As  a  rule  the  soil  is  friable  and  easy  to  work 
if  cultivated  under  proper  moisture  conditions.  The  topography  is  sloping  or 
rolling  to  hilly,  and  surface  drainage  ordinarily  good,  though  where  the  subsoil 
is  heavy  and  impervious  the  under  drainage  is  frequently  inadequate.  The  type 
is  adapted  to  general  farming,  including  such  crops  as  wheat,  com,  oats,  and 
grass.    Clover  can  be  successfully  grown  when  the  soil  is  limed. 

Easton  loam. — This  type  consists  of  an  ashy-gray  to  nearly  white  silty  loam, 
underlain  at  a  depth  of  10  inches  by  a  mottled  gray  and  yellow  silty  loam,  the 
yellow  color  becoming  more  pronounced  until  at  a  depth  of  36  inches  only  a 
slight  mottling  of  gray  is  discernible.  Frequently  a  layer  of  sticky  yellow 
clay  is  encountered  at  depths  of  20  to  30  Inches.  Usually  the  soil  and  subsoil 
carry  a  large  number  of  angular  glacial  bowlders  and  rock  fragments  and  also 
considerable  small  sandstone  and  shale  gravel.  When  dry  the  surface  has  a 
decided  whitish,  floury  character,  due  to  the  presence  of  glacial  ground  rock. 
The  type  occurs  as  flat,  depressed  areas  in  larger  bodies  of  Caribou  loam  and 
as  narrow  strips  bordering  areas  of  muck.  In  Its  present  condition  it  is  poorly 
drained  and  rather  difficult  to  handle.    The  soil  is  of  glacial  origin  and  owes 
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its  cbaracteristic  light  color  to  a  less  advanced  stage  of  weathering  or  to  an 
alteration  of  the  upper  till  through  alternating  periods  of  wetness  and  drought 
Where  properly  drained  fair  yields  of  a  rather  inferior  grade  of  potatoes  are 
secured.    Oats  and  grass  do  fairly  well,  but  the  latter  is  inclined  to  winter-kill. 

Farmington  loam. — The  soil  is  a  light-brown  silt  loam  from  6  to  10  inches 
deep,  resting  upon  thin-bedded  shaly  limestone.  This  shallow  soil  is  more  or 
less  filled  with  angular  fragments  of  limestone  carrying  some  glacial  gravel 
and  stones.  The  toi>ography  is  nearly  level  and  the  drainage  is  good.  The 
type  occupies  valley  positions,  where  a  large  part  of  the  glacial  material  origi- 
nally present  has  been  swept  away  by  glacial  streams,  and  the  soil  is  thus 
partly  residual.  It  is  well  adapted  to  potatoes,  beans,  com,  oats,  and  clover, 
the  success  of  these  crops  depending  upon  the  depth  to  the  underlying  rock. 

Flushing  loam, — The  soil  consists  of  a  friable  brown  loam  from  8  to  14 
inches  In  depth  and  underlain  by  a  yellow  or  reddish  silty  or  fine  sandy  loam 
extending  to  a  depth  of  30  inches,  where  micaceous  yellow  sand  is  usually 
encountered,  though  in  some  cases  the  material  may  rest  upon  crystalline  bed- 
rock. The  type  Is  developed  upon  glacial  moraines  and  the  intervening  depres- 
sions between  the  hills  and  upon  the  plains^  The  material  is  of  glacial  origin, 
mainly  from  granitic  rock,  and  unmodified  by  water  and  wind  action.  Grass 
is  the  principal  crop,  with  com  next  in  importance.  Where  not  too  rough  this 
type  makes  a  strong  agricultural  soil. 

Gloucester  loam. — ^The  soil  to  a  depth  of  8  inches  is  a  light-brown  to  medium 
brown  silty  loam  with  a  slightly  gritty  feel,  though  in  some  areas  the  presence 
of  finely  divided  mica  flakes  gives  the  soil  a  smoother  texture.  The  subsoil  is 
a  yellowish,  compact  silty  loam  about  SO  inches  deep,  resting  upon  brokea  or 
bed  rock.  A  few  rock  fragments  are  strewn  upon  the  surface  and  through  the 
soil  and  subsoil.  The  type  occupies  the  tops  and  slopes  of  high  ridges  and  has 
good  surface  drainage.  It  is  regarded  as  cold,  wet,  late  land,  owing  to  the  com- 
pactness of  subsoil,  and  would  be  improved  by  artificial  drainage.  In  origin  it  is 
partly  glacial  and  partly  residual.  It  is  an  excellent  soil  for  timothy,  redtop, 
and  clover,  and  makes  good  pasturage.  In  well-drained  locations  it  can  be  used 
for  orchard  sites. 

Judson  loam. — The  soil  consists  of  a  mellow  black  loam,  varying  in  depth 
from  a  few  inches  to  3  or  more  feet  The  subsoil  is  a  yellowish-brown  clay  loam 
or  unaltered  glacial  till.  The  type  occurs  along  the  gentle  slopes  of  stream 
valleys  or  near  the  foot  of  these  slopes.  It  is  gently  sloping  in  topography  and 
of  colluvial  origin.  It  is  admirably  suited  to  frait  culture,  especially  apples. 
Only  a  small  part  of  the  type  is  under  cultivation.  Good  crops  of  com,  wheat 
tabbage,  and  potatoes  are  raised. 

Kewaunee  loam. — ^The  surface  soil  is  a  grayish-brown  loam  about  12  inches 
deep  containing* considerable  silt  and  some  coarse  angular  sand  and  fine  gravel. 
The  subsoil  is  a  brownish-red  clay  loam  grading  into  a  light-red  clay  or  silty 
clay  at  depths  of  24  to  SO  inches.  This  clay  is  neutral  or  slightly  calcareous  in 
reaction.  Throughout  the  soil  and  subsoil  occur  numerous  glacial  gravels, 
cobblestones,  and  bowlders,  in  some  places  being  so  abundant  as  to  preclude 
boring  and  to  interfere  with  cultivation.  In  the  region  along  the  westem  shore 
of  Lake  Michigan  these  are  largely  of  limestone,  but  include  some  granite, 
sandstone,  and  other  rocks  brought  in  from  regions  farther  north.  The 
topograph^  varies  from  gently  undulating  to  rolling  and  morainic,  the  slope 
being  usually  sufllcient  to  provide  ample  surface  drainage.  In  many  cases  tiling 
or  ditching  is  advisable  on  account  of  the  obstruction  to  moisture  movements 
due  to  the  heavy  subsoil.  Maple,  beech,  and  hemlock,  with  some  white  and 
Norway  pine,  constitute  the  principal  native  forest  growth.  The  cultivated 
areas  are  hi^y  productive,  giving  good  yields  of  com,  oats,  barley,  wheat,  rye, 
peas,  and  hay. 

Lackawanna  loam. — ^The  surface  soil  consists  of  a  gray  to  reddish  loam 
rather  high  in  silt  about  8  inches  deep,  becoming  brown  or  reddish  brown  when 
moist  The  subsoil  is  a  reddish-brown  or  Indian-red  loam.  Red  shale  and  sub- 
angolar  sandstone  fragments  of  varsring  size  occur  scattered  throughout  the 
soil  profile.  The  material  is  derived  from  the  weathering  of  glacial  till,  from 
the  red  shales  of  the  High  FaUs  formation  of  Silurian  age.  The  topography 
varies  from  undulating  to  rough  and  hilly  or  mountainous,  so  that  the  agricul- 
tural value  is  variable.  The  general  farm  crops  are  grown  and  give  fair  yields 
under  favorable  climatic  condltiona 

Marahatt  loam.-— The  soil  is  a  dark-brown  to  black  loam  10  to  12  Inches  deep, 
resting  on  a  lighter  colored  loam  or  heavy  loam.  The  deep  subsoil  consists  of  a 
heterogeneous  mass  of  clay,  sand,  gravel,  and  bowlders.    The  type  is  derived 
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Irom  unstratifled  glacial  drift  Glacial  bowlders  are  found  here  and  there  on 
the  surface,  being  so  plentiful  in  some  areas  as  to  interfere  with  cultivation. 
The  type  occupies  gently  undulating  to  rolling  country  and  covers  wide  areas 
In  the  pralridi  of  the  Northwest  While  extensive  areas  are  well  drained  and 
suited  to  farming,  there  are  numerous  bogs,  ponds,  and  swampy  depressions, 
which  often  present  a  difficult  drainage  problem.  The  soil  is  excellent  for  gen- 
ami  farming  purposes.  Wheal,  oats,  corn,  barley,  and  flax  are  the  principal 
crops.    It  is  also  adapted  to  vegetables  for  canning. 

Miami  kMim.— The  soil  consists  of  a  light-brown  to  dark-gray,  rather  mellow 
loam  about  12  Inches  deep,  sometimes  becoming  lighter  in  color  with  depth.  The 
subsoil  is  a  compact  yellow  or  light-brown  sandy  clay,  frequently  carrying 
stones  and  gravel.  Gravelly  material  is  often  encountered  at  a  depth  of  14  to 
26  inches.  A  few  bowlders  and  pebbles  are  usually  found  on  the  snrftice.  The 
type  occupies  level  to  rolling  upland,  and  Is  fairly  well  drained,  except  some  of 
the  level  areas.  The  soil  is  especially  suited  to  com  and  potatoes,  while  small 
grains  and  grass  are  grown  with  a  fair  degree  of  success.  Canning  crops  and 
■nail  fruits,  such  as  strawberries  and  raspberries,  do  well. 

Mohawk  loam. — The  type  consists  of  a  brown  to  brownish-gray  loam  abont  10 
Inches  deep,  underlain  by  a  heavy  brown  loam  extending  to  86  inches  and  becom- 
ing heavier  with  depth.  Both  soil  and  subsoil  contain  some  glacial  stone  and 
gravel.  The  topography  Lb  usually  hilly.  The  type  is  derived  from  the  weather- 
ing of  glacial  debris  slightly  modified  by  water  action  over  a  small  part  of  its 
area.    It  is  a  good  soil  for  com,  oats,  and  grass,  and  potatoes  give  fair  results. 

Ontario  loam, — The  soil  is  a  grayish-brown  loam  about  9  inches  deep  con- 
taining from  20  to  60  per  cent  of  small  rounded  cobbles  and  bowlders  of  crys- 
talline origin.  Subangular  fragments  of  shale  and  limestone  are  also  found 
mixed  with  the  soil  and  subsoil  over  portions  of  the  type.  The  subsoil  is 
usually  a  compact  brown  or  reddish-brown  loam,  often  slightly  mottled.  The 
topography  for  the  most  part  is  rolling  to  hilly,  especially  where  it  occurs  in 
the  dmmlin  areas  of  westem  New  York.  The  type  is  derived  from  the  weath- 
ering of  glacial  drift  It  is  usually  well  drained  and  the  retentive  character 
of  the  subsoil  makes  it  well  adapted  to  conserve  moisture  for  crops.  Good 
yields  of  corn,  oats,  potatoes,  and  vegetables  are  secured.  It  is  also  well 
adapted  to  tree  fraits,  especially  apples  and  cherries. 

Bhelby  loam, — ^This  type  consists  of  a  fine  sandy  or  silty  loam  of  a  gray  or 
brown  color  from  8  to  8  inches  deep,  grading  into  a  reddish-yellow  sandy  clay, 
which  extends  to  a  depth  of  3  feet  or  more.  It  is  locally  termed  *'  white-oak 
land."  Iron  pipes  and  concretions  are  usually  in  evidence.  The  subsoil  is 
made  up  mainly  of  pockets  of  sand  and  clay,  with  occasional  thin  lenses  of 
(^erty  gravel.  The  type  is  of  glacial  origin.  It  occurs  topographically  below 
the  Putnam  silt  loam  and  is  exposed  through  stream  cutting  and  erosion  of  the 
overlying  prairie.  It  occupies  steep  slopes  adjacent  to  the  watercourses.  The 
native  timber  growth  consists  of  white  and  scrub  oak,  with  a  scattering  of  red 
oak  and  hickory.  The  type  is  much  less  productive  than  the  Putnam  silt  loam. 
IC  is  poorly  adapted  to  wheat  and  com.  The  former  yields  an  average  of 
aiM>ut  10  bushels  and  the  latter  about  26  bushels  per  acre.  The  soil  is  used 
almost  exclusively  for  pasture. 

VoluMia  loom.— The  surface  soil  is  a  light-brown  loam  about  8  inches  deep, 
containing  a  considerable  quantity  of  flat  shale  and  sandstone  fragments  and 
a  large  quantity  of  finely  divided  shale  chips,  popularly  called  "  shale  gravel " 
or  "  black  gravel."  The  subsoil  is  a  yellow  or  mottled  yellow  or  gray  rtlghtly 
silty  loam.  Both  soil  and  subsoil  contain  a  large  percentage  of  shale  and 
sandstone  fragments.  The  type  is  derived  through  the  feeble  glaclation  of 
the  underlying  shales  and  sandstones.  In  some  places  the  till  is  so  thin  that 
the  underlying  shale  or  sandstone  is  reached  within  the  3-foot  section.  The 
surface  is  generally  less  rolling  than  that  of  a  greater  part  of  the  Volusia  silt 
loam,  though  for  tlje  most  part  the  drainage  is  adequate.  The  soil  is  well 
adapted  to  the  production  of  grass,  oats,  buckwheat,  and  com  in  the  less  ele- 
vated portions.  Apples  are  grown  to  advantage  on  this  type  throughout  a 
considerable  part  of  its  extent,  and  some  of  the  canning  crops  are  also 
prodnced.  ^  ^  ,     , 

Wethenftetd  loom.— The  soil  is  a  red  or  reddish-brown  fine  sandy  loam 
abont  14  inches  deep,  resting  upon  a  somewhat  heavier  sandy  loam  which  is 
light  Indian  red  in  color.  Both  soil  and  subsoil  contain  angular  bowlders  and 
undecomposed  rock  fragments,  representing  from  6  to  60  per  cent  of  the  soil 
mass  and  varying  in  diameter  from  a  few  inches  to  several  fftet  The  surface 
of  the  type  is  hilly  in  some  instances,  though  more  often  rolling  and  suitable  for 
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agriculture.  The  type  is  derived  through  glacial  action  from  the  Triassic 
formation.  Where  the  stones  are  not  too  numerous  or  have  been  removed 
good  crops  of  heavy-bodied  tobacco  are  produced,  as  well  as  com,  wheat,  and 
grass. 

WhUman  loam. — The  soil  is  a  dark-gray,  brownish-gray,  or  black  loam  about 
8  inches  deep,  underlain  by  a  somewhat  heavier  gray  loam  mottled  with  yel- 
low and  brown,  the  texture  usually  becoming  lighter  in  the  lower  part  of  the 
3-foot  profile.  Granite  or  gneiss  cobbles,  stones,  and  bowlders  frequently  occur 
at  the  surface  and  in  the  subsoil.  The  topography  is  flat  and  drainage  poor. 
The  type  usually  occurs  associated  with  areas  of  Muck  or  Meadow.  White 
pine,  maple,  and  birch  constitute  the  principal  timber  growth.  When  drained 
the  type  produces  com,  grass,  and  the  heavier  truck  crops. 

WUliatM  loam. — ^The  soil  consists  of  a  dark-brown  loam  or  heavy  loam  about 
16  inches  deep,  the  color  being  due  to  the  presence  of  organic  matter.  The 
subsoil  is  a  whitish,  calcareous  loam  reaching  to  a  depth  of  more  than  8  feet 
Both  soil  and  subsoil  may  contain  a  small  percentage  of  gravel  and  bowlders, 
and  in  places  the  subsoil  at  lower  depths  passes  into  a  mass  of  subangular 
bowlders  and  clay  or  loam.  It  is  characteristic  of  the  type  that  it  rarely  con- 
tinues uniform  over  any  extensive  stretch  of  country.  The  type  is  of  glacial 
origin  and  occupies  areas  of  nearly  level  to  rolling  topography.  The  principal 
crops  are  wheat  and  flax  and,  to  a  lesser  extent,  oats,  barley,  rye,  and  millet. 

Worth  loam. — This  type  Is  a  light-brown  loam  varying  from  6  to  12  inches 
In  depth,  underlain  by  a  yellowish-gray  loam.  Both  soil  and  subsoil  contain  a 
rather  high  percentage  of  partially  rounded  glacial  stones  and  gravel  as  well  as 
local  shale  from  the  Lorraine  formation.  The  soil  material,  however,  is  com- 
paratively deep  to  the  underlying  rock,  providing  an  excellent  moisture  reser- 
voir. The  topography  is  rolling  to  hilly,  the  type  ranging  in  elevation  from 
700  to  1,700  feet  The  surface  drainage  is  ample,  while  the  soil  coutalns 
enough  sand  and  stmie  to  make  nnderdrainage  fairly  good.  The  type  is  con- 
sidered well  adapted  to  potatoes,  jrields  of  100  to  200  bushels  being  secured. 
Oats,  hay,  buckwheat,  and  com  for  ensilage  are  also  profitable  cropa 

Area  and  distribution  of  the  loame. 


SoQi 


state  or  area.' 


Acres. 


Oanington  loam . 


ShalbTloaiii 

Volusia  loam 

Ontario  loam 

Ifiamiloam 

WilUamsloam 

Gariboaloam 

Flashing  loam 

Gasenovla  loam. . .. 

Gloooestar  loam 

Wetherafield  loam . 

Cotomaloam 

Dntrbess  loam 

Doiverloam 

Kewaunee  loam. .. . 

Banftorloam 

Worth  loam 

Manhallloam 

Judsonloam 

Bernardston  loam. . 
Lackawanna  loam . 
Farminfton  loam . . 

Bastonloam 

Mohawk  loam 

Whitman  loam.... 
Culvers  loam. 


Indiana  6.  7:  Iowa  1,  3,  4;  Ifichigan  3;  Minnesota  1,  4,  5;  Ne- 
braska 3;  North  Dakota  1, 2, 5, 9;  Wisoonsfn  3, 12, 15. 

Kansas  9:  Missouri  1,  2. 12, 13. 16, 17. 19, 20, 21 

New  York  1,  6, 9, 13, 15.  IS;  Ohio  1;  minsylvania  7 

NewYorkl,8,10,  S,  li 

Michigan  1,3;  Mi]infl80ta2;  Ohio  3, 10;  Wisoonsln3,8,ll,lS;l6. 

NorttiDakota  11 77.... 

Maine  1 

New  York  7;  Rhode  Island  1 

New  York  9, 14 

Connecticut  2;  Massachusetts  2;  New  Jersey  2;  New  York  4... 

Connecticut  1;  Miassachusetts  1 

Wisconsin  10, 16 

New  Jersey  2;  New  York  6 

New  Jersey  2:  New  York  4. 

Minnesota  2;  Wisconsin  8 

Maine  2 

New  York  5 

nUnoise:  Minneeota5 

Minnesota  1;  Missouri  12 

Massachusetts  1 

New  Jersey  2. 

New  York  11, 13 

Maine  1 

New  York  11 

Massachusetts  2 

New  Jersey  2. 


1,616,761 

1,188,944 

590,659 

446,016 

432,886 

272,256 

220,67* 

201,984 

176,512 

122,868 

109,116 

61,066 

81,776 

60,  lis 

^ISi 
33,576 

24,881 

28.996 

17,152 

16,064 

12,988 

10,56* 

9  024 

7,68* 

4,736 

3,828 


Total. 


5,694,982 


t  For  key  to  numl)ers  in  this  column,  see  p.  783. 
STONY  LOAM   PHASE. 

While  areas  of  this  phase  occur  under  conditions  of  undulating  to  gently 
rolling  topography,  many  of  them  are  roughly  rolling  to  hilly  and  even  moun- 
talnous»  and  thus  unfavorably  situated  for  successful  cultivation.    The  soils  also 
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contain  glacial  stones  and  bowlders  of  such  size  and  In  such  quantities  that  the 
expense  of  their  removal  Is  not  Justified  by  the  subsequent  value  of  the  land. 
Where  relatively  smooth  and  stone-free  areas  exist  the  general  grain  and  hay 
crops  can  be  produced,  though  the  high  altitudes  of  some  of  the  areas  of 
Dutchess  and  Volusia  stony  loams  prohibit  the  growth  of  any  but  the  earliest 
maturing  varieties  of  com.  Upon  these  types,  as  well  as  upon  the  Lackawanna 
stony  loam,  buckwheat  and  potatoes  are  among  the  most  commonly  grown 
crops,  and  oats  do  very  well.  The  phase  as  a  whole  is  fairly  well  adapted  to 
grass,  especially  the  Dover,  Dutchess,  and  Volusia  types,  and  where  the  areas 
are  too  rough  or  stony  to  permit  of  profitable  harvesting  of  the  crop  for  bay, 
the  gi*azing  of  stock  can  be  successfully  engaged  in.  Where  favorable  slopes 
and  locations  can  be  secured  apples  do  well,  especially  upon  the  Dutchess, 
Volusia,  Holli8»  and  Gloucester  stony  loams.  The  reclamation  of  the  very  rough 
and  excessively  stony  areas  of  this  phase  should  not  be  attempted,  as  they  are 
better  reforested  or  used  for  pasture  lands. 

Bangor  stony  loam, — ^This  type  consists  of  a  grayish  to  yellowish-brown  loam 
lo  sandy  loam  6  or  8  Inches  deep  overljrlng  a  somewhat  lighter  colored  and  more 
compact  sobsoil  of  similar  texture  to  the  soil.  The  soil  section  varies  from  one 
to  several  feet  in  depth  over  the  country  rock,  and  In  places  there  are  numer- 
ous small  areas  of  rock  outcrop.  Stones  of  various  kinds  and  sLses  are  so 
numerous  as  to  preclude  profitable  cultivation,  except  in  small  patches.  The 
topography  is  broken  to  hilly.  The  type  Is  devoted  almost  exclusively  to  hill 
pasture  and  has  a  low  agricultural  value.  A  considerable  portion  is  still 
forested. 

OarilMu  stony  loam, — ^Thls  soil  consists  of  a  yellowish-brown  sllty  loam  about 
8  inches  deep,  underlain  by  a  yellowish-gray  sllty  loam  which  continues  to  the 
underlying  rock.  There  are  occasional  small  outcropplngs  of  conglomerates, 
diabase,  andeslte,  and  quartz  trachyte,  and  the  slopes  are  strewn  with  glacial 
bowlders  of  these  and  similar  rocks.  On  account  of  the  bowlders,  the  shallow- 
ness of  the  soil,  and  the  steepness  of  the  surface  the  type  is  difficult  to  cultivate. 
The  type  occupies  high  ridges,  peaks,  and  steep  slopes.  The  soil  is  derived 
mainly  from  glacial  till,  but  has  in  places  been  materially  infiuenced  by  the 
decomposition  of  the  underlying  rock  or  by  accumulations  of  organic  matter. 
The  characteristic  tree  growth  consists  of  yellow  birch,  beech,  and  maple,  with 
a  sprinkling  of  spruce  and  fir.  None  of  the  type  Is  under  cultivation,  and  It  Is 
best  left  in  forest. 

Carrington  stony  loam, — The  soil  consists  of  a  dark-brown  to  black  heavy 
sandy  loam  from  8  to  10  Inches  deep.  The  subsoil  is  a  light-brown  or  yellow 
sandy  loam  to  clay  loam.  A  considerable  amount  of  gravel  and  bowlders  is  dis- 
seminated throughout  the  soil  mass,  and  bowlders  are  thickly  strewn  over  the 
surface.  The  type  occupies  rolling  uplands  and  broken  slopes.  The  soil  ma- 
terial is  derived  from  glacial  till.  The  abundance  of  stones  makes  cultivation 
difficult  over  most  of  the  type.  Grass  does  well,  and  on  the  whole  this  soil  Is 
best  adapted  to  pasturage. 

Cossayuna  stony  loam. — ^Thls  type  consists  of  a  brown  or  snuff-colored  loam 
from  8  to  10  Inches  deep,  underlain  by  a  lighter  brown  loam  carrying  fragments 
of  shale,  calcareous  sandstone,  and  some  foreign  glacial  bowlders.  The  subsoil 
usually  extends  to  depths  below  the  3-foot' section,  although  sometimes  the 
underlying  bedrock  more  closely  approaches  the  surface.  The  type  owes  its 
characteristic  brown  color  and  stone  content  to  the  weathering  of  this  calcareous 
sandstone  material.  It  occupies  rolling  to  hilly  uplands  and  Is  well  adapted  to 
com,  oats,  potatoes,  hay,  apples,  and  other  tree  fruits. 

Culvers  stony  loam. — The  surface  soli  is  a  brown  to  grayish-brown  or  brovm- 
ish-drab,  friable  loam  or  sllty  loam,  easily  cultivated  when  dry,  but  Inclined  to 
be  somewhat  sticky  when  wet.  The  subsoil  varies  from  a  yellow  to  yellowish- 
gray  mottled  sllty  loam  or  sllty  clay  loam.  Numerous  stones  and  large  bowlders 
of  sandstone  and  conglomerate  are  scattered  thickly  over  the  surface  and 
throughout  the  soil  profile,  rendering  the  type  for  the  most  part  nonarable.  It 
is  locally  known  as  "  gray-rock  land."  The  topography  Is  gently  rolling  to  hilly. 
Good  grass  sods  form,  and  the  type  Is  best  adapted  to  pasturage. 

Dover  stony  loam. — ^The  surface  soil  of  this  type  Is  a  light-brown  to  yellowish- 
brown  loam  or  slit  loam  about  7  Inches  deep.  The  subsoil  is  a  yellowish-brown, 
heavier  silt  loam  containing  some  of  the  finer  grades  of  sand.  Stones  and 
bowlders  of  limestone,  together  with  some  crystalline  bowlders  of  glacial  origin, 
are  also  present  In  the  soil  profile.  Outcrops  of  limestone  rock  are  of  frequent 
occurrence.  The  topography  ranges  from  gently  undulating  to  rolling,  with 
ridges  in  the  valleys  where  the  limestone  ledges  occur.    The  rough  topography 
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and  the  abundance  of  rock  fragments  and  outcrops  preclude  any  attempt  at 
cultivation.  The  type  furnishes  excellent  pasturage,  however,  as  bluegrass 
grows  well. 

Dutchess  stony  loam.— The  soil  consists  of  a  light-brown  friable  and  some- 
what granular  loam  or  silt  loam,  about  8  inches  deep,  underlain  to  a  depth  of 
18  inches  by  a  yellowish  or  reddish-yellow  material,  similar  in  texture  to  the 
soil,  though  varying  somewhat  in  content  of  sand  and  clay.  The  type  occupies 
low  hills  and  ridges  and  rocky,  irregular  knolls  with  small  swampy  intervening 
depressions.  The  underlying  rock  is  often  exposed.  Drainage  is  generally 
good.  The  soil  is  of  glacial  origin,  but  the  underlying  rock  is  so  near  the  sur- 
face that  it  has  influenced  the  character  of  the  soil  somewhat.  The  forest 
growth  consists  of  oak,  chestnut,  maple,  and  cedar.  The  type  is  not  generally 
considered  good  farming  land,  though  in  places  it  is  excellent  for  apples  or 
pasture.  Where  so  used  organic  matter  should  be  supplied.  Some  areas  should 
be  left  in  forest 

Gloucester  stony  loam, — ^The  soil  is  a  light-brown  sandy  loam  underlain  at  a 
depth  of  10  inches  by  a  more  sandy  and  gravelly  material  of  gray  color.  The 
subsoil  is  a  mass  of  rock  fragments,  the  thin  soil  mantle  often  resting  directly 
upon  the  bedrock.  From  20  to  80  per  cent  of  the  bowlders  occur  on  the  surface 
and  throughout  the  soil  profile,  while  frequently  the  bedrock  is  exposed.  The 
type  usually  presents  a  rough,  broken  topography,  hilly  and  almost  mountainous 
in  character,  and  on  account  of  its  position  and  the  loose,  open  character  of 
the  subsoil  it  is  in  many  places  excessively  drained.  The  soil  is  in  part  residual 
and  in  part  of  glacial  origin,  bearing,  however,  a  distinct  relation  to  the  under- 
lying or  adjacent  rock,  from  which,  in  the  main,  it  has  been  derived.  Very 
little  of  this  type  is  cleared  and  under  cultivation,  and  it  is  covered  for  the 
most  part  with  a  stunted  growth  of  chestnut,  oak,  white  birch,  and  undergrowth. 
Some  com  and  potatoes  are  produced,  but  only  light  yields  are  obtained.  The 
type  as  a  whole  is  best  suited  to  forestry  and  pasturage,  though  in  some  places 
orcharding  should  be  profitable. 

Hollis  stony  loam, — ^This  soil  to  a  depth  of  6  to  8  inches  is  a  light-brown 
fine  loam,  silty  and  somewhat  sandy.  The  subsoil  is  a  light-yellow  or  grayish 
heavy  loam  to  sandy  loam.  Both  soil  and  subsoil  are  filled  with  slaty  frag- 
ments of  schistose  rock.  Occasionally  there  is  considerable  mica  in  both  sur- 
face and  subsoil.  The  type  ranges  in  elevation  from  200  to  500  feet^  the  surface 
consisting  of  a  series  of  low  knolls  and  ridges.  It  is  in  part  derived  from  over- 
lying glacial  material  and  in  part  from  the  weathering  of  the  underlying 
micaceous  schistose  rock.  Fair  yields  of  corn,  oats,  and  grass  are  secured. 
Apples  are  the  principal  fruit  crop,  although  strawberries  and  other  small 
fniits  do  well  and  there  are  some  successful  peach  orchards  on  the  type. 
Dairying  is  the  principal  farming  industry.  Organic  manures  are  necessary 
to  maintain  the  productivity  of  the  type. 

Holyoke  stony  loam. — The  soil  consists  of  a  yellow  or  brown  loam  from  7  to 
12  inches  deep,  overlying  a  loam  or  heavy  sandy  loam  subsoil  to  the  depth  of 
about  3  feet.  Numerous  stones  and  bowlders  of  diabase  and  other  crystalline 
rocks,  together  with  some  gravel,  are  found  throughout  the  soil  section. 
The  material  is  of  glacial  origin.  The  areas  are  rough  and  mountainous,  occur- 
ring along  the  lower  slopes  of  diabase  ranges.  Where  not  too  rough  and  stony 
the  soil  is  used  for  grass  and  grain  crops  and  to  some  extent  for  tobacco. 
Dairying  is  the  most  important  industry,  though  the  type  is  quite  extensively 
used  for  fruit,  especially  apples. 

KeuHJtunee  stony  loam, — The  soil  to  a  depth  of  12  inches  consists  of  a 
light-brown  loam,  underlain  by  a  loam  grading  into  red  clay  at  depths  of  22 
to  36  inches.  On  the  surface  and  mixed  with  the  soil  are  stones  and  bowlders 
in  considerable  quantity.  The  surface  is  rolling  to  hilly,  and  the  natural  drain- 
age is  generally  good.  It  is  a  glacial  soil,  and  where  not  too  rough  or  the  stones 
too  numerous  is  adapted  to  oats,  hay,  and  wheat 

Lackawamta  stony  loam, — ^The  soil  is  a  reddish-brown  loam  about  7  inches 
deep,  underlain  by  a  reddish  to  Indian-red  loam.  A  large  percentage  of  sub- 
angular  fragments  of  red  sandstone  and  shale  occur  throughout  the  section. 
The  topography  varies  from  rolling  to  hilly  and  mountainous,  and  drainage  is 
good  to  excessive.  On  account  of  the  high  stone  content,  combined  with  the 
rough  topography,  much  of  the  type  is  valuable  only  for  pasturage  and  forestry. 
Chestnut  and  oak  are  the  prevailing  native  varieties  of  trees  growing  on  the 
type. 

Nunda  stony  loam, — ^The  soil  consists  of  6  inches  of  light-brown  heavy  loam, 
carrying  a  generous  content  of  rounded  glacial  stones  and  gravel.    The  subsoil 
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is  a  brown  to  bluish  glacial  till,  also  filled  with  rounded  limestone  fragments 
and  other  glacial  materials.  The  type  is  of  till  origin.  It  has  a  small  total 
area  and  is  not  farmed  extensively. 

Ontario  atony  loam. — ^The  soil  is  a  light-brown  friable  loam,  with  a  subsoil 
of  about  the  same  color  and  texture  as  the  soil,  but  slightly  more  compact 
Both  soil  and  subsoil  contain  numerous  subangular  glacial  stones  and  bowlders 
of  limestone,  together  with  some  foreign  rocks.  These  are  so  numerous  as  to 
seriously  interfere  with  cultivation.  The  topography  is  rolling  to  hilly,  some 
of  the  type  occurring  on  steep  slopes.  Drainage  is  usually  good.  The  native 
forest  growth  is  principally  hard  maple,  together  with  some  beech,  birch,  elm^ 
etc.  The  type  is  principally  in  forest  Where  not  too  rough  and  stony  cleared 
areas  are  quite  productive  of  the  ordinary  ftirm  crops. 

Shelhy  atony  loam, — ^This  type  comprises  outcrops  of  the  Kansan  till,  too 
rough  and  stony  for  cultivation,  and  used  mainly  for  pasturage.  The  areas 
occur  associated  with  other  members  of  the  Shelby  series  and  probably  will 
be  mapped  only  in  areas  where  the  Kansan  till  or  other  older  g)acial  till  is 
represented.  The  type  differs  from  the  Miami  stony  loam  in  being  noncal- 
careous,  while  the  interstitial  material  Is  much  heavier  and  more  impervious 
than  that  of  the  Coloma  stony  loam  of  the  Wisconsin  drift  The  type  is  found 
principally  along  the  margins  of  valleys  and  is  subject  to  considerable  erosion. 

Voluaia  atony  loam, — ^The  soil  to  an  average  depth  of  9  inches  is  a  brown, 
rather  heavy  loam.  The  subsoil  consists  of  a  yellow  or  mottled  yellow  and 
gray  loam,  which  becomes  more  sandy  with  Increasing  depth  and  continues 
to  3  feet  or  more.  Both  soil  and  subsoil  are  filled  with  fiat  shale  and  sand- 
stone fragments.  The  type  is  derived  from  the  wash  of  higher  lying  areas  of 
Volusia  loam  or  Volusia  silt  loam  deposited  over  moraine  belts  bordering  the 
higher  uplands  It  is  a  good  general-purpose  farming  soil,  and  where  well 
drained  is  adapted  to  apple  orcharding.  It  also  produces  good  yields  of 
timothy  hay,  oats,  buckwheat  and  potatoes. 

Wallpack  atony  loam, — The  soil  Is  a  light-brown  to  yellowish-gray  loam  about 
7  inches  deep,  overlying  a  yellowish-brown  to  yellow  loam  of  similar  texture. 
The  type  occupies  steep  slopes,  and  both  soil  and  subsoil  contain  numerous 
loose  rock  fragments,  stones,  and  bowlders  of  chert,  limestone,  and  shale. 
Drainage  is  ample.  The  rough  topography  and  high  stone  content  restrict  the 
use  of  the  type  to  pasturage  and  forestry.  The  natural  timber  growth  consists 
of  oak  and  chestnut  together  with  occasional  dogwood  and  cedar  trees. 

WiUiama  atony  loam, — The  soil  is  a  brown  or  dark-brown  loam,  usually  under- 
lain by  a  gray  or  yellowish-gray,  heavier  textured,  calcareous  subsoil.  The  type 
occupies  semiarid  upland  areas  that  are  so  covered  with  bowlders  that  cultivation 
is  difficult  and  sometimes  impossible.  The  stone  cont^it  in  such  localities  may 
range  from  15  to  60  per  cent  of  the  soil  mass  to  a  depth  of  3  feet.  The  stone 
may  range  in  size  from  gravel  to  bowlders  weighing  many  hundred  pounds,  but 
the  large  bowlders  are  rare.  The  type  has  a  roughly  rolling  topography  and 
is  of  glacial  origin.    It  constitutes  a  valuable  pasture  land. 

Worth  atony  loam, — ^The  soil  is  a  brown  to  grayish-brown  loam  or  fine  sandy 
loam  about  6  inches  deep,  underlain  by  a  heavier  loam  subsoil  of  light  brown  or 
grayish  color.  A  rather  large  percentage  of  foreign  bowld^s  and  large  stones 
occur  at  the  surface  and  throughout  the  profile,  and  mixed  with  this  is  some 
local  shale  rock.  The  type  is  developed  on  hilltops,  steep  slopes,  and  to  some 
extent  in  valley  positions.  The  areas  are  for  the  most  part  timbered  with 
maple,  elm,  beech,  and  birch.  The  type  has  a  low  agricultural  value  on  account 
of  its  stoniness  and  rough  topography,  though  it  affords  considerable  pasturage. 
It  should  be  forested  rather  than  cultivated. 
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8oU 


State  or  area.i 


Acres. 


Hcdyoke  stony  loam 

Okmcester stony  loam... 

Dntcfaen  stony  loam .... 
Coasayuna  stony  loam . . . 
QsnlngUin  stony  loam... 
Williams  stony  loam  . . . . 

Bangor  stony  loam 

ColTOrs  stony  loam 

Dover  stony  loam 

Lackawanna  stony  loam. 

Volnsia  stony  loam 

Kewamee  stony  loam ... 

HoUls  stony  loam 

Ontario  stony  loam 

Oartboa  stony  loam 

WaUoack  stony  loam 

Worm  stony  loam . 


Gonnectleut  1;  Massaohaaetts  1 

ICassachusetts  2;  New  Hampshire  1,  2;  New  Jers^  2;  New 
York  4. 

New  Jersey  2;  New  York  4,17 

New  York  17 

North  Dakota  2, 5, 8;  South  Dakota  2 

North  Dakota  11 

Maine  2 

New  Jersey  2 , 

do 


.do. 


Shelby  stony  loam. 
Nmida  stony  loam. 


New  York  15;  Pennsylvania  7. 

Minnesota  2 

New  Hampshire  2 

New  York  6, 14 

Maine  1 

New  Jersey  2 

New  York  5 

Kansas  9 

NewYorke 


106,818 
141,632 

130,048 
88,448 
84,096 
60,888 
20,248 
23,860 
21,632 
18,624 
13,184 
8,704 
7,040 
8,004 
3,328 
1,664 
1,344 
832 
820 


Total. 


844,114 


>  For  key  to  numbers  In  this  oolumn  see  p.  788. 


SHALE  LOAM   PHASE. 


This  phase^  like  the  stony  loam  phase,  is  characterized  by  a  rolling  to  htUy 
topography,  in  many  places  so  steep  as  to  render  cnltiyation  impossible.  The 
stone  content  is  fully  as  great  as  In  the  case  of  the  stony  loams,  but  consists 
to  a  large  extent  of  local  material  from  the  underlying  shale  formations.  This 
Is  ordinarily  very  angular  and  usually  platy  in  form,  while  the  stones  and 
bowlders  found  in  the  stony  loams  are  more  rounded  in  outline  and  consist  for 
the  most  part  of  thicker-bedded,  harder  rock  fragments  of  granite,  gneiss,  sand- 
stone, quartzite,  trap  rock,  and  limestone,  many  of  which  have  been  transported 
long  distanceSb  The  fine  earth  texture  of  the  shale  loam  phase,  too,  is  more 
usoally  a  silty  loam  or  silt  loam,  being  formed  from  the  disintegration  of  the 
finer-textured  shale  rock.  This  slightly  heavier  texture  makes  the  shale  loams 
somewhat  better  adapted  to  grass  and  the  small  grains,  though  the  soUs  are  not 
infrequently  so  thin  and  shallow  as  to  be  more  droughty  than  the  deeper  stony 
loams.  Favorably  situated  and  not  too  shaly  areas  of  the  shale  loam  phase 
produce  Aiir  yields  of  com,  rye,  oats,  buckwheat,  and  timothy.  Some  fruit, 
especially  grapes,  is  grown  on  the  Volusia  and  Dutchess  types. 

Dutchess  shale  loam, — ^Tbe  soil  of  this  type  is  a  light-brown  to  grayish-brown 
silty  loam  or  silt  loam,  ranging  from  4  to  8  inches  in  depth.  From  40  to  75 
per  cent  of  angular  shaly  and  slaty  rock  material  is  usually  present.  In  some 
places  where  the  extent  of  weathering  has  been  greatest  the  soil  is  gravelly. 
The  subsoil  is  a  grayish-brown  to  grayish-y^low  silt  loam  of  a  smooth,  velvet 
feel,  carrying  broken  fragments  of  shale  and  slate,  the  content  increasing  as 
bedrock  is  approached.  The  type  occupies  rolling  to  hilly  topography.  In 
many  places  the  surface  drainage  is  excessive,  though  where  the  underlying 
rock  approaches  the  surface  the  subsoil  is  apt  to  be  poorly  drained  during 
seasons  of  normal  precipitation.  The  native  forest  growth  usually  includes 
considerable  oak  and  chestnut  On  account  of  the  many  steep  areas  and  the 
tendency  to  droughtiness  the  agricultural  value  of  the  type  is  low  compared  with 
other  members  of  the  seriea  Corn,  buckwheat,  and  the  small  grains  are  grown, 
together  with  some  fruit 

Volusia  shale  loam, — ^The  Volusia  shale  loam  occurs  upon  steep  slopes  leading 
down  to  the  old  glacial  lake  basins  or  along  narrow  V-shaped  valleys,  where 
there  has  been  either  very  little  glacial  material  deposited  by  the  ice  or  where 
sacb  deposits  have  been  to  a  large  extent  subsequently  removed  by  erosion. 
The  resulting  soil  material  consists,  therefore,  partly  of  glacial  soil  and  hetero- 
geneous rock  material  brought  in  by  the  ice  and  partly  of  residual  material  from 
the  underlying  shales.  Considerable  coUuvial  action  has  also  taken  place  along 
these  steep  slopes,  which  has  assisted  in  mixing  the  glacial  and  residual  mate- 
riaL    The  soil  is  thin  and  shaly  and  of  low  agricultural  value,  except  for 
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some  special  crops  such  as  grapes.    Areas  of  this  tsrpe  are  always  closely  asso- 
ciated with  some  other  member  of  the  Volusia  series. 

Wallpack  shale  loam, — The  soil  is  a  light,  ashy-gray  silt  loam,  containing  a 
high  percentage  of  small  shale  fragments.  The  subsoil  is  a  pale-yellow  or  yel- 
lowish-gray silt  loam,  containing  a  rather  higher  percentage  of  shale  than  is 
present  In  the  soil.  The  soil  is  uniformly  shallow,  the  underlying  rock  being 
found  at  a  depth  of  22  to  86  Inches.  The  soil  is  considerably  influenced  by  the 
intermixture  of  residual  material  from  the  Oriskany  sandstone  and  Esopus 
slate.  The  topography  is  rolling  and  natural  drainage  good.  The  type  occurs 
on  top  of  Wallpack  Ridge,  on  the  western  side  of  Kitta tinny  Mountain,  in  New 
Jersey.  On  account  of  the  rough,  broken  topography  and  high  content  of  shale 
its  agricultural  value  is  low.  Such  areas  as  can  be  cultivated  produce  fair 
yields  of  com  and  rye. 

Area  and  distribution  of  the  shale  loams. 


Soil  name. 

State  or  area.i 

Acres. 

PutclMHWshftto  loftin.        

NewJenev? 

64,272 
44,388 

Voliwia n\iAh loam  .,. ^ . 

New  York  6, 13, 18 

WftllpiKjIr:  shftle  lOftnj      

New  Jersey  2 

2,170 

Total 

100,880 

'  Foi'  key  to  numbers  In  this  column  see  p.  733. 


SLATE  LOAM  PHASE. 


The  general  characteristics  of  this  phase  are  much  the  same  as  those  of  the 
shale  loam,  the  principal  difference  consisting  in  the  sia&e  and  thickness  of  the 
rock  fragments  which  occur  on  the  surface,  and  are  mixed  with  the  soil  and 
subsoil,  in  the  case  of  this  phase  the  fragments  are  usually  small  and  thin, 
offering  less  hindrance  to  cultivation  than  the  fragments  from  thicker  bedded 
shales.  As  a  whole  the  soil  of  the  slate  loam  phase  is  shallower  than  that  of 
the  shale  loam  phase.  It  contains  more  residual  material  from  the  underlying 
rock.  Is  less  extensively  modified  by  glacial  action,  and  by  the  intermixture  of 
foreign  stones  and  bowlders  of  crystalline  or  other  rock  material.  The  shallow 
soil  mantle  makes  the  slate  loams  droughty  as  a  rule,  and  not  well  adapted  to 
com  or  crops  requiring  a  long  season  in  which  to  mature.  Such  cereals  as 
rye  and  oats  do  well  on  areas  which  can  be  cultivated.  The  phase  is  best 
adapted  to  grass  and  buckwheat  Apples  also  do  well  where  care  is  used  in 
selecting  orchard  sites.     Some  of  the  rougher  areas  should  be  reforested. 

Dutchess  slate  loam. — ^The  soil  is  a  light-brown,  fine,  silty  shale,  or  slate  loam, 
6  or  8  inches  deep,  often  quite  gritty,  and  underlain  by  a  lighter  colored  or 
yellowish  material,  extending  to  fei  depth  of  24  inches,  and  similar  in  texture 
to  the  soil.  Rock  fragments  and  outcrops  are  common.  The  type  occupies  hills 
and  ridges  of  varying  heights,  with  swampy  intervening  depressions.  Surface 
drainage  is  usually  good,  and  areas  on  the  hills  and  ridges  are  often  droughty. 
It  is  glacial  in  origin,  but  the  underlying  rock  is  so  near  the  surface  that  it  has 
infiuenced  the  character  of  the  soil  to  some  extent  Much  of  the  type  is  still 
forested  with  chestnut,  oak,  and  cedar.  It  is  considered  a  light,  thin  land,  and 
requires  constant  fertilization.  It  makes  fair  soil  for  grass,  pasture,  and  buck- 
wheat   All  general  farm  crops  are  grown  to  some  extent 

Area  and  distribution  of  the  slate  loam. 


Boil  name. 

State  or  aiea.i 

Acres. 

Dutobess  slate  loam , 

New  York  4, 17 

138,884 

*■  For  key  to  numbers  In  this  column  see  p.  783. 
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OBAVELLT   LOAM    PHASE. 

The  gravelly  loam  phase  is  more  easily  cultivated  than  the  stony,  shale,  and 
slate  loam  phases,  on  account  of  the  smaller  size  of  the  rock  fragments  mixed 
with  the  fine  earth  or  soil  proper.  The  topography  varies  from  undulating  or 
gently  rolling  to  hilly  in  places.  Upon  some  of  the  steeper  slopes  the  free 
surface  drainage  combined  with  the  somewhat  porous  subsoil  causes  crops  to 
suffer  from  lack  of  moisture.  On  the  few  level  areas,  however,  the  presence 
of  the  gravel  in  the  subsoil  is  often  beneficial  and  assists  the  downward  seepage 
of  surplus  surface  waters.  Ck)m,  rye,  oats,  grass,  and  potatoes  are  productive 
crops  on  this  phase,  yields  depending  upon  the  surface  configuration  of  the 
land  and  the  drainage. 

Caribou  gravelly  loam. — ^The  soil  consists  of  a  gravelly  loam  high  in  silt 
and  varying  in  color  from  yellowish  brown  to  dark  chocolate  brown.  At  a 
depth  of  10  inches  the  soil  grades  into  a  bright-yellow  gravelly  loam,  with  a 
higher  content  of  gravel,  which  at  about  20  inches  passes  into  a  dark-colored 
coarse  gravel  or  compact  yellowish-gray  gravelly  loam.  Both  soil  and  sub- 
soil carry  from  40  to  50  per  cent  of  rounded  and  angular  glacial  gravel  varying 
from  one-fourth  of  an  inch  to  4  inches  in  diameter.  The  type  is  of  glacial 
origin  and  occurs  on  loiolls  and  along  stream  slopea  Drainage  is  good.  It  is 
well  adapted  to  potatoes,  grass,  and  buckwheat.    Oats  do  fairly  well. 

Oarringion  gravelly  loam. — ^The  soil  consists  of  a  dark-brown  light  sandy 
loam  to  heavy  sandy  loam  carrying  a  considerable  amount  of  small  gravel. 
The  subsoil  is  a  yellowish  gravelly  sandy  loam  to  clay  loam.  In  the  vicinity 
of  streams  where  erosion  has  been  active  a  number  of  variations  from  the 
typical  soil  are  encountered,  among  others  areas  of  gravelly  clay  which  are 
difficult  to  cultivate.  The  topography  is  rolling  to  hilly  and  the  surface  often 
badly  dissected.  The  soil  is  derived  from  glacial  till.  Some  areas  have  a  suffi- 
ciently favorable  surface  configuration  to  be  used  for  crops,  but  much  of  the 
type  is  too  rough  for  cultivation  and  should  be  devoted  to  pasturage  or  timber. 
Com  and  wheat  do  well  on  the  gently  rolling  areas. 

Kewaunee  gravelly  loam. — ^The  soil  of  the  Kewaunee  gravelly  loam  is  gray 
to  brown  in  color.  The  subsoil  is  gray  to  brown  in  color.  The  soil,  to  an  aver- 
age depth  of  about  19  inches,  is  a  heavy  sandy  loam  to  clay  loam  with  small 
amounts  of  medium  to  coarse  gravel.  The  subsoU  consists  of  a  bed  of  gravel 
with  interbedded  sand  layers.  The  gravel  varies  from  fine  to  coarse  and  in- 
cludes some  large  cobbles.  There  is  a  substratum  of  red  clay  which  may  occa- 
sionally rise  Into  the  3-foot  section.  It  may  lie  20  feet  or  more  below  the 
surface.  The  topography  is  undulating  to  rolling,  usually  occurring  as  a  low 
ridge.    The  material  was  deposited  as  a  beach  ridge.    It  is  a  dronghty  soil. 

Mapleton  gravelly  loam. — ^The  soil  is  a  purplish-red,  rather  coarse  gravelly 
loam  of  varying  depth  up  to  12  inches.  Bedrock  may  be  encountered  at  depths 
of  6  to  20  inches  and  occasionally  outcrops  in  small  areas.  Where  the  depth 
of  soil  exceeds  12  inches  a  reddish-yellow  gravelly  loam  is  found  between  it 
and  bedrock.  The  gravelly  material  consists  of  angular  and  water-worn 
fragments  of  sandstone  and  quartz.  The  type  occupies  ridges  and  slopes  and 
is  well  drained.  The  soil  is  partly  glacial  and  partly  residual,  being  influenced 
by  title  underlying  red  conglomerate  and  sandstone.  Potatoes,  grass,  and 
grain  do  well  where  the  rock  does  not  lie  too  near  the  surface.  Apples  give 
good  results  when  care  is  used  in  selecting  orchard  sites. 

Miami  gravelly  loam, — The  soil  to  a  depth  of  6  to  8  inches  consists  of  a 
brown  silty  loam  carrying  a  small  amount  of  gravel.  The  subsoil  is  a  light- 
brown  to  brown  clay  loam  containing  more  gravel  than  the  surface  soil.  At 
a  depth  of  2  to  3  feet  gravel  beds  are  often  encountered.  The  type  occupies 
the  crests  of  upland  ridges.  It  is  i*esidiial  and  derived  from  glacial  till.  Gen- 
eral farm  crops  are  grown,  but  the  yields  are  rather  low,  especially  in  dry 
years. 

Ontario  gravelly  loam. — This  type  consists  of  a  brown  gravelly  loam  about 
8  inches  in  depth,  underlain  by  a  subsoil  somewhat  lighter  in  color  but  other- 
wise of  the  same  character  as  the  soil.  Both  the  soil  and  subsoil  contain 
varying  quantities  of  gravel,  chiefly  subangular,  and  varying  in  size  from  fine 
gravel  to  cobble&  This  gravel  is  chiefly  limestone  with  some  foreign  crys- 
talline material.  The  topography  varies  from  gently  undulating  to  rolling 
and  surface  drainage  is  usually  fair.  Good  natural  underdrainage  is  ordinarily 
secured  through  the  presence  of  the  gravel.  It  is  a  valuable  a^cultural  type, 
especially  adapted  to  com,  potatoes,  and  beans.    Grass  also  does  well. 
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Rodman  gravelly  loam, — ^The  surface  soil  consists  of  a  light-brown,  mellow 
silty  loam  about  10  inches  deep,  with  a  varying  content  of  coarse  and  fine  sand 
and  large  quantities  of  rounded  and  subangular  gravel.  The  subsoil  Is  a  light- 
brown  or  yellowish-brown  gravelly  and  sandy  material,  the  gravel  and  stone 
content  consisting  of  foreign  glacial  erratics  and  limestone  of  local  origin*  The 
type  occurs  as  eskers  and  kames,  and  the  topography  is  broken,  ridgy,  and  hum- 
mocky.  Natural  drainage  varies  from  good  to  excessive.  The  land  is  generally 
too  rough  for  general  farming,  although  some  areas  produce  profitable  crops. 
For  the  most  part,  however,  it  is  used  for  pasture. 

Volusia  gravelly  loam, — ^The  soil,  to  an  average  depth  of  6  inches,  consists 
of  a  light-brown  to  ash-colored  loam,  containing  a  large  quantity  of  broken 
shale  and  sandstone  fragments  and  a  considerable  proportion  of  small  dtiale 
chips,  besides  some  round  gravel  and  cobblestones.  The  subsoil  variep  from  a 
yellow  loam  to  a  yellow  or  gray  sandy  loam.  The  type  is  derived  from  the 
material  of  small  moraines  scattered  through  the  Volusia  loam  or  Volusia  silt 
loam  areas.  It  occurs  in  the  high  valleys  of  the  region  in  which  the  Volusia 
series  is  found.  Com,  oats,  rye,  and  potatoes  do  well  where  the  soil  is  not 
droughty  or  too  gravelly. 

Area  and  distribution  of  the  gravelly  loams. 


Soflname. 


State  or  &rea.> 


Acras. 


Carrlngton  gravelly  loam . 

Voluflla  gravelly  loam 

Hlami  gravelly  loam 

Rodman  gravelly  loam. . . 

Ontario  gravelly  loam 

Caribou  gravelly  loam 

Kewaunee  gravelly  loam. . 
Haiitoton  gravelly  loam. .. 


Kansas  2;  ACinnesota  4;  North  Dakota  2,  4, 8;  WisoonalD  4. 

New  York  6, 13, 15;  Pennsylvania  4,  7 

Ohk>2:  Wisconsin  4 

New  York  5;  Pennsylvania  4;  Wisconsin  8 , 

New  York  13 

Maine  1 

Wisconsin  4 


81,084 
40. 7M 
46,376 
11,008 
4.902 
3.004 
1,380 
103 


Total. 


104,400 


1  For  key  to  numbers  in  this  column  see  p.  733. 


SILT  LOAM  GROUP. 


The  Silt  loam  soils  have  by  far  the  largest  areal  dev^opment  of  any  group  in 
this  soil  province,  and,  with  the  exception  of  the  fine  sandy  loam  group  of  the 
Atlantic  and  Gulf  Ckmstal  Plain  province,  the  largest  of  any  agricultural  soil 
in  the  United  States.  Upon  these  soils  is  grown  the  bulk  of  the  great  staple 
crops  of  the  United  States.  They  furnish  the  greater  proportion  of  the  cereals 
directly  produced  for  local  consumption  and  export,  as  well  as  the  hay  and  grain 
used  in  the  production  of  beef  and  other  meat  supplier  Dairying  is  also  an 
important  industry  on  these  soils.  The  topography  in  the  main  is  gently  undu- 
lating to  smoothly  rolling,  interrupted  in  places  by  nearly  level  areas  situated 
on  the  tops  of  drainage  divides.  The  surface  slopes  are  favorable  for  the  use 
of  all  kinds  of  farm  machinery,  and  the  uniformity  in  texture  and  distribution 
in  large  bodies  makes  the  production  of  the  staple  cereals  more  economical  than 
upon  soils  of  other  groups  which  are  usually  developed  in  smaller  areas.  Some 
of  the  types,  however,  notably  the  Memphis  silt  loam,  are  quite  rolling  to  rough 
in  topography,  and  erosion  is  frequently  so  severe  as  to  interfere  with  cultiva- 
tion and  result  in  many  areas  of  waste  land.  Artificial  drainage  is  often  neces- 
sary on  some  areas  of  such  types  as  the  Putnam,  Marion,  and  Volusia  silt  loam, 
on  account  of  the  lack  of  suxface  slope  and  the  relatively  Impervious  subsoils. 
Takoi  as  a  whole  the  surface  drainage  of  the  group  is  adequate,  but  an  intelli- 
gently constructed  system  of  underdrainage  in  nearly  all  cases  results  in  in- 
creased crop  returns  and  is  a  profitable  investment  The  soils  of  the  silt  loam 
group  are  relatively  friable  and  easily  cultivated,  and  under  favorable  moisture 
conditions  it  is  possible  to  secure  a  mellow  seed  bed.  The  subsoils  are  dense 
and  heavy  enough  to  maintain  a  good  supply  of  soil  moisture  for  use  during  the 
slow  growth  and  maturity  of  the  cereal  crops. 

The  Marshall  silt  loam  is  the  principal  com  soil  of  the  United  States,  and  only 
slightly  less  important  for  wheat.  Buckwheat  and  late  potatoes  are  among  the 
principal  crops  produced  on  the  Volusia  and  Lackawanna  and  some  of  the  other 
glacial  silt  loams  of  the  Allegheny  Plateau  region,  where  the  elevation  is  rather 
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too  great  for  the  successfal  prodactlon  of  com  for  grain.    Fruit,  especially 
apples,  l8  grown  to  some  extent  on  some  of  these  plateau  soils. 

Between  these  northern  glacial  soils  and  the  southern  extension  of  those 
derived  from  the  loessial  deposits  there  is  a  wide  range  in  latitude,  some  of  the 
loessial  soils  occurring  as  far  south  as  Baton  Rouge,  La.  Upon  these  southern 
loessial  silt  loams — ^the  Memphis,  Richland,  Lexington,  Carroll,  and  Safford — 
com  and  cotton  are  the  principal  staple  crops,  while  some  tobacco  is  grown. 
Sweet  potatoes  rank  high  among  the  garden  crops,  and  sugar  cane  is  grown  to 
a  small  extent  for  home  consumption. 

The  silt  loams  of  this  proyince  are,  as  a  whole,  well  adapted  to  many  of  the 
late  vegetables  for  winter  supplies  and  for  canning  purposes.  The  vegetables, 
such  as  cabbage  and  the  root  crops,  are  firmer  In  texture  than  those  grown  on 
lighter  soils  and  possess  good  keeping  qualities. 

CariJxm  silt  loam. — ^The  soil  consists  of  a  yellowish-brown  to  hazel-brown  silt 
loam  about  10  inches  deep.  The  eTubsoil  is  a  brighter  yellow  silty  loam,  some- 
times continuing  throughout  the  soil  profile  or  frequently  grading  with  depth 
into  the  grayish  silty  loam  of  the  lower  till.  Calcareous  shale  is  encountered  at 
depths  varying  from  1  to  several  feet.  There  are  many  small  shale  fragments 
and  a  few  small  bowlders  throughout  the  soil  section.  The  type  contains  fewer 
stones  than  the  loam  member  of  the  series.  It  occupies  ridges,  slopes,  and  flat 
areas  and  has  good  drainage.  This  soil  consists  of  weathered  glacial  material 
derived  largely  from  the  underlying  limestone  or  calcareous  shale.  It  is  well 
adapted  to  Irish  potatoes,  grass,  and  grain.    lYuit  and  vegetables  do  fairly  well. 

Carrington  8ilt  loam, — ^The  soil  consists  of  a  dark-brown  to  black  silt  loam 
having  an 'average  depth  of  about  12  inches.  The  subsoil  is  a  yellowish-brown 
to  pale  yellow  silty  clay  loam  or  silty  clay.  The  topography  is  mainly  level  to 
undulating.  The  soil  represents  a  residual  stratum  derived  from  glacial  till. 
The  type  is  admirably  adapted  to  the  general  farm  crops,  including  wheat,  com, 
oats^  barley,  rye,  flax,  and  grasa 

Carroll  aUt  loam — The  soil  of  this  type  is  a  light-gray  silt  loam  8  or  10 
inches  deep,  underlain  by  a  compact,  impervious,  heavier  subsoil  of  slightly 
darker  color,  which  is  more  or  less  mottled  with  yellow  and  brown  iron  stains. 
Numerous  iron  concretions  are  sometimes  found  in  the  subsoil,  with  marked 
traces  of  acidity.  The  type  occurs  In  a  broad,  flat  belt  contiguous  to  the 
Memphis  silt  loam  and  as  narrow  strips  of  "slash  land"  within  the  latter  type. 
The  drainage  is  naturally  poor  and  during  the  winter  and  spring  months  much 
of  the  land  is  covered  by  a  shallow  sheet  of  water.  The  type  represents  de- 
posits of  loess  which  have  been  subjected  to  very  poor  drainage  conditions.  It 
contains  little  organic  matter  and  not  much  of  it  is  in  cultivation,  being  covered 
with  a  heavy  growth  of  oak  and  an  undergrowth  of  palmetto.  Its  best  use  is 
probably  for  forestry,  although  it  can  possibly  be  reclaimed  at  considerable 
expense  and  made  a  good  rice  soil. 

Dutchess  sUt  loam. — ^The  type  consists  of  a  light-brown  friable  loam  8  to  10 
inches  deep,  underlain  by  a  rather  compact,  Impervious  silt  loam,  the  color  of 
which  grades  from  light  brown  to  yellowish.  Below  36  inches  the  color  often 
changes  to  drab  and  blue.  Usually  there  Is  an  abundance  of  rounded  rocks 
on  the  surface  and  throughout  the  soil  section.  The  material  is  derived  prin- 
cipally from  the  glacial  mantle,  influenced  in  places  by  the  proximity  of  the 
underlying  rocks.  It  forms  the  surface  of  rounded  dmmlinoid  hills  and  ridges 
which  have  only  fair  drainage.  The  soil  as  a  rule  is  cold,  wet  and  late,  and 
is  improved  by  tile  drainage.  Where  drained  it  is  a  good  general  farming  soil 
and  well  adapted  to  grass,  hay,  pasture,  and  ensilage  com.  Wheat,  rye,  oats, 
and  potatoes  give  fair  results.    Apples,  peaches,  and  plums  do  well. 

Farmington  sUt  loam, — ^The  soil  is  a  mellow,  brown  to  dark-brown  silt  loam 
about  12  inches  deep.  The  subsoil  is  a  brown  to  light-brown  silt  loam.  Angular 
fragments  of  limestone  are  occasionally  found  in  the  soil  and  subsoil  of  some 
areas  of  the  type.  The  underlying  limestone  is  usually  encountered  at  depths 
of  3  to  5  feet.  The  rock  is  often  shattered,  however,  so  that  free  underdrainage 
is  secured  and  favorable  moisture  conditions  maintained.  The  type  generally 
occupies  broad,  level  areas.  The  original  native  timber  growth  consisted  of 
beech,  maple,  and  other  hardwoods.  The  type  is  highly  esteemed  for  the  pro- 
duction of  general  farm  crops,  giving  excellent  yields  of  com,  grain,  and  grass. 
Beets  are  grown  to  a  considerable  extent  for  cattle  feeding. 

Upon  dopes  and  rock  escarpments  a  shallow  phase  of  the  type  is  occasionally 
encountered.  Cultivation  in  such  situations  is  sometimes  more  difficult,  owing 
to  the  topography  and  higher  content  of  loose  limestone  fragments.  Practically 
the  same  system  of  agriculture  is  practiced,  and  the  same  crops  grown. 
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Hamburg  sUt  loam. — ^The  soil  is  a  grayish-yellow  to  light-brown,  fine,  floury 
silt  of  loose  structure,  underlain  by  a  subsoil  possessing  practically  the  same 
characteristics,  though  sometimes  mottled  and  containing  iron  and  lime  con- 
cretions and  pipes.  The  material  is  subject  to  more  or  less  drifting  by  the 
winds.  While  essentially  loose  in  structure,  the  undisturbed  deposits  are  re- 
markable for  their  ability  to  maintain  vertical  exposures  along  the  bluff  lines. 
The  type  represents  the  material  forming  the  immediate  loess  bluffs  from  a  few 
rods  to  half  a  mile  or  so  in  width,  along  some  of  the  larger  rivers  of  the  Cen- 
tral West.  These  loess  deposits  range  from  a  few  to  200  feet  or  more  in  depth. 
The  topography  is  generally  so  rough  as  to  preclude  agricultural  operationa 
While  generally  found  under  prairie  conditions  the  type  is  sometimes  forested. 
On  account  of  its  unfavorable  topographic  position  it  is  of  little  agricultural 
value. 

Judson  silt  loam, — The  type  consists  of  a  dark  grayish  brown  silt  loam  of 
somewhat  variable  depth,  but  averaging  about  20  inches,  underlain  by  a  similar 
textured,  lighter  colored  subsoil.  It  occurs  as  a  strip  of  varying  width  at  the 
upper  side  of  the  stream  bottoms  along  some  of  the  larger  rivers  in  the  Glacial 
and  Loesslal  region.  The  soil  is  of  colluvial  origin,  being  formed  largely  by  the 
talus  which  has  moved  downward  from  the  bluffs.  It  lies  above  overflow,  and  is 
a  very  productive  type,  well  adapted  to  com,  wheat,  and  alfalfa. 

Know  Hit  loam, — The  soil  is  a  yellowish-brown,  light-brown  silt,  or  buff- 
colored  loam,  having  an  average  depth  of  10  inches.  The  subsoil  is  a  compact, 
light-brown  to  pale-yellow  silt  loam  to  silty  clay.  It  occupies  rolling  to  hilly 
areas,  which  originally  supported  a  hardwood  timber  growth.  The  soil  is  the 
result  of  wind-deposited  glacial  material.  The  type  produces  good  yields  of 
wheat,  com,  clover,  and  grass.  Certain  fruits  and  vegetables,  such  as  Irish 
potatoes,  give  profitable  returns. 

Lackawanna  Hit  loam. — The  soil  of  this  type  is  a  peculiar  dark  Indian-red  or 
sometimes  pinkish-red  silt  loam  to  the  depth  of  8  inches  or  more  where  it  is 
underlain  by  a  silt  loam  of  the  same  color  or  sometimes  slightly  lighter.  The 
quantity  of  shale  and  sandstone  chips  occurring  in  this  soil  varies,  but  is  often 
large.  The  topography  is  rolling  to  hilly,  much  of  the  type  occupying  rather 
plateaulike  hills  with  smoothly  rounded  tops  and  steep  sidea  The  surface 
drainage  is  good,  though  sometimes  artificial  means  are  necessary  to  perfect 
the  underdrainage.  This  is  a  good  general  farming  soil,  producing  fair  yields 
of  corn,  wheat,  buckwheat,  and  grass.  In  localities  where  the  tyi)e  is  associated 
with  the  Volusia  silt  loam  it  is  considered  superior  to  that  soil  on  account  of  Its 
rather  better  drainage  and  the  possibility  of  cultivating  it  somewhat  earlier  in 
the  spring. 

Lexington  silt  loam. — The  soil  to  a  depth  of  12  inches  is  a  gray  or  yellowish- 
gray,  mellow  silt  loam.  The  subsoil  to  a  depth  of  86  inches  is  either  a  com- 
pact silt  loam,  slightly  heavier  than  the  soil,  or  a  silty  clay  varying  from  yellow 
to  brown  In  color  or  sometimes  tinged  with  red.  The  surface  is  moderately 
rolling  to  hilly,  the  rougher  portion  being  largely  the  result  of  erosion.  The 
drainage  is  thorough  and  crops  suffer  for  lack  of  water  during  extended 
droughts.  The  type  is  derived  from  loess  and  closely  resembles  the  Memphis 
silt  loam;  but  the  deposit  of  loess  is  very  thin  and  the  soil  is  In  places  modi- 
fled  by  the  underlying  Orange  sand  formation.  The  soil  is  adapted  to  com, 
cotton,  forage  crops,  vegetables,  and  strawberries.  The  natural  forest  growth 
consists  of  white,  red,  post,  and  blackjack  oak,  chestnut,  hickory,  and  black 
gum. 

Marion  sUt  loam. — The  soil  consists  of  a  light-brown  to  white  silt  loam,  about 
12  inches  deep.  The  subsoil  is  a  stiff,  mottled  silty  clay,  locally  known  as 
"hardpan,"  the  predominating  colors  being  gray,  light  yellow,  and  reddish 
yellow.  Between  the  soil  and  subsoil  occurs  a  white  layer  of  compact  silt, 
which  crumbles  easily  between  the  fingers.  This  silty  layer,  together  with  the 
impervious  subsoil,  interferes  with  the  absorption  of  surface  water,  making 
the  type  somewhat  droughty.  The  type  occupies  level  prairie  land  and  is  of 
loesslal  origin.  Wheat  com,  and  grass  are  the  principal  crops,  the  type  being 
better  adapted  to  wheat  than  to  com.  The  yield  of  grain  is  rather  Gonall.  Ap- 
ples do  well  in  favorable  seasons 

Marshall  silt  loam. — ^The  soil  is  a  dark-brown  to  black  slit  loam,  15  inched 
deep,  resting  usually  upon  a  light  colored,  sometimes  mottled,  silty  loam  or 
silty  clay.  Lime  concretions  occur  in  a  few  instances  in  the  western  extension 
of  the  type.  The  topography  varies  from  level  to  rolling  and  hilly.  The  soil 
is  derived  from  loesslal  deposits.  Drainage  is  generally  good  but  not  excessive, 
the  subsoil  retaining  moisture  well  and  crops  resisting  drought  to  a  marked 
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degree.  This  is  a  fine  soil  for  the  production  of  wheat,  com,  oats,  alfalfa, 
tobacco,  and  sugar  beets  where  climatic  conditions  are  favorable.  It  is  the 
most  Important  com  soil  in  the  United  States.  Vegetables  for  the  fall  and 
winter  markets  do  well  under  favorable  climatic  and  moisture  conditions. 

Memphis  silt  loam. — The  soil  is  a  yellow  or  brown  silt  loam  8  inches  in  depth 
and  powdery  when  dry.  Beneath  this  is  a  yellowish-brown  to  reddish-yellow 
or  buff  compact  heavy  silt  loam  or  silty  clay  loam;  The  type  occupies  uplands 
and  is  subject  to  serious  erosion.  It  is  largely  forested  to  oak,  hickory,  and  beech. 
In  Mississippi  it  is  divided  topographically  into  two  regions — the  Cane  Hills,  which 
are  steep-sided  and  narrow-topped,  and  the  Flat  Hills,  which  are  more  plateau- 
like  and  cultivated  to  a  greater  extent  than  the  Cane  Hill&  Good  yields  of 
cotton,  com,  wheat,  oats,  hay,  and  potatoes  are  secured  in  different  localities. 
In  northem  areas  the  soil  produces  good  yields  of  fruits  and  vegetables. 

Miami  silt  loam. — ^This  is  a  light-brown,  yellowish-brown  or  grayish  silt 
loam,  from  8  to  12  inches  deep,  underlain  by  a  compact,  yellowish  or  brownish 
mottled  silt  loam  or  silty  clay.  The  type  occupies  rolling  to  hilly  areas  and  was 
originally  timbered.  It  is  the  result  of  the  weathering  of  glacial  till,  with  the 
admixture  in  places  of  small  amounts  of  loessial  material.  It  is  not  as  produc- 
tive as  the'  Marshall  silt  loam,  but  produces  good  yields  of  wheat,  com,  clover, 
and  timothy  hay.    Fruits  do  well  in  some  locations. 

Mohawk  sUt  loam. — ^The  surface  soil  consists  of  a  light-brown  silt  loam,  about 
8  inches  deep.  It  Is  underlain  by  a  heavy  silt  loam  grading  with  depth  into 
a  clay  loam  and  frequoitly  mottled  with  yellow,  brown,  and  gray,  in  the  lower 
part  of  the  3-foot  section.  The  topography  is  rolling  to  hilly.  Surface  drain- 
age is  usually  good,  but  the  underdrainage  is  frequently  poor,  on  account  of 
the  heavy,  compact  subsoil.  This  type  is  derived  from  a  thin  mantle  of  glacial 
till.  It  is  a  general  farming  soil  producing  moderate  yields  of  com,  oats,  grass, 
hops^  and  wheat  Carefully  selected  sites  give  good  crops  of  apples.  It  is 
best  adapted  to  dairying. 

Ontario  sUt  loam. — ^The  soil  is  a  brown  to  grayish  silt  loam  8  to  12  inches  deep. 
It  is^  as  a  rule,  friable  and  easily  tilled,  especially  when  it  contains  a  small 
percentage  of  gravel,  small  stones»  and  bowlders,  as  is  usually  the  case.  In  de- 
pressions and  flat  areas  where  the  fine  material  has  been  accumulated  and  the 
drainage  is  poor  it  is  inclined  to  bake.  The  subsoil  consists  of  a  yellowish  to 
grayish  silt  loam,  passing  sometimes  into  a  mottled  reddish,  yellowish,  and  gray 
silty  clay.  The  soil  is  derived  from  glacial  till  consisting  largely  of  weathered 
local  shale  and  limestone  rock  modified  by  some  foreign  glacial  material.  In 
most  of  the  areas  there  are  usually  a  great  many  limestone  fragments  in  both 
soil  and  subsoil.  The  topography  is  rolling  to  gently  undulating,  being  that  of 
a  till  surface.    Wheat,  com,  beans»  oats,  and  hay  are  grown. 

Portage  sUt  loam. — ^The  type  consists  of  a  grayish-colored  silt  loam  8  or  10 
inches  deep,  underlain  by  a  mottled  gray  and  yellow  heavy  day  loam.  At 
a  depth  of  25  inches  or  more  a  thin  stratum  of  sand,  sandy  loam,  or  sandy 
day  is  often  encountered  which  grades  abruptly  into  a  dark-red  clay.  The  type 
occupies  levd  or  slightly  undulating  areas,  is  rather  poorly  drained,  and  some- 
times marshy.  The  surface  soil  is  derived  from  glacial  material,  while  the  sub- 
soil is  to  a  large  extent  residual  from  the  underlying  crystalline  rocks.  It 
is  well  adapted  to  general  farm  crops,  small  fruits,  and  vegetables. 

Putnam  sUt  loam. — ^The  soil  is  a  dark-gray  to  nearly  black  silt  loam  from  6 
to  10  Inches  deep,  underlain  by  a  stiff.  Impervious,  brown  or  drab  mottled  silty 
clay,  streaked  with  blue  and  red.  A  thin  layer  of  white  silt  is  often  found  be- 
tween soil  and  subsoil.  This  type  resembles  both  the  Marshall  and  Marlon  silt 
loama  It  differs  from  the  former  in  having  a  heavy,  impervious  subsoil  and 
from  the  latter  in  the  darker  color  of  the  surface  soil.  It  is  derived  from  a 
deposit  of  loess  over  glacial  material.  The  type  is  known  locally  as  "the 
prairie  "  and  occupies  l^vel  to  gently  rolling  uplands.  The  greater  part  is  fairly 
well  drained,  but  the  impervious  subsoil  allows  water  to  collect  on  level  areas 
after  heavy  rains.  The  prindpal  crops  are  hay,  corn,  oats,  and  wheat,  with 
millet,  kafir,  and  sorghum  as  secondary  crops.  Fruit  also  does  well,  apples 
being  a  crop  of  some  importance. 

Richland  sUt  loam. — ^The  surface  soil  to  an  average  depth  of  12  inches  con- 
sists of  a  brown  or  light-brown  silt  loam.  The  subsoil  is  a  reddish-yellow  to 
buff  irilty  clay  loam  or  heavy  silt  loam,  more  compact  than  the  surface  soil. 
This  material  in  turn  is  underlain  by  a  considerable  thickness  of  yellow  silt 
or  material  of  the  loess  formation.  The  type  occurs  on  the  uplands  in  the  "  fiat 
hill "  portion  of  the  loess  area.    Natural  drainage  is  good.    Some  of  the  fields 
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are  badly  washed,  but  the  type  is  nowhere  so  deeply  eroded  as  the  Memphis  silt 
loam.  It  glTea  fair  yields  of  cotton  and  com  and  In  some  localities  is  also  used 
for  the  production  of  strawberries,  cabbage,  Irish  potatoes,  and  other  truck  and 
fruit  crop&  It  is  distinguished  from  the  Memphis  silt  loam  by  more  level 
topography,  less  actiye  erosion,  and  uniform  existence  of  the  complete  soil 
and  subsoil  section  underlain  by  the  loess.  It  will  be  found  throughout  the  "flat 
hill  '*  region  of  the  loess-covered  uplands  adjacent  to  the  Mississippi  River  and 
its  tributaries  south  of  the  Ohio  Riv». 

Safford  silt  loam.— The  soil  consists  of  a  gray  to  light-yellow  silt  loam  from 
8  to  10  inches  deep.  This  is  underlain  by  a  tough  plastic  clay  or  day  loam  of  a 
red  or  reddish-brown  color,  grading  at  8  feet  or  more  into  greensand.  The 
surface  soil  is  loose  and  rather  incoherent  when  dry,  and  is  easily  cultivated. 
The  topography  is  rolling  to  hilly  and  unless  carefully  handled  the  soil  washes 
badly.  Natural  drainage  is  good.  The  silt  loam  covering  is  due  to  a  deposit 
of  loess,  while  the  subsoil  is  derived  from  the  weathering  of  the  greensand 
marl  or  a  shallow  deposit  of  clayey  material  above  it,  or  from  a  mixture  of  both. 
The  soil  is  adapted  to  com,  cotton,  wheat,  hay,  truck  crops,  and  melons. 
The  timber  growth  consists  of  white,  red,  blackjack,  and  post  oak,  chestnut, 
and  some  hickory  and  beech. 

Scottshurg  8ilt  loam, — ^This  soil  is  an  ashy-gray  silt  loam,  grading  at  a  depth 
of  10  inches  into  a  light-yellow  or  slightly  mottled  silt  loam  which  becomes 
gradually  heavier  and  more  compact  with  depth  until  at  30  to  36  inches  a 
heavy  silt  loam  of  drab  to  gray  color,  slightly  mottled  with  yellow  stains,  is 
encountered.  Small  iron  concretions  occur  throughout  the  entire  soil  section. 
The  type  is  formed  from  local  material,  redeposited  by  glacial  action,  and  mixed 
with  the  weathered  product  of  the  underlying  argillaceous  and  sandy  shales. 
The  areas  were  probably  at  one  time  level,  but  have  been  eroded  by  stream 
action  until  they  present  a  gently  rolling  topography.  The  soil  is  best  adapted 
to  tomatoes  and  other  vegetables,  fruits,  and  all  early  maturing  crops.  By 
adding  humus  and  adopting  an  intelligent  system  of  crop  rotation  the  general 
crops  may  be  made  to  do  well. 

Union  Hit  loam, — ^The  soil  consists  of  a  grayish-brown  to  brown,  smooth, 
friable  silt  loam,  the  color  changing  at  an  average  depth  of  8  to  10  inches 
into  a  light  brown  or  yellowish  brown.  The  subsoil  consists  of  a  yellowish- 
brown  to  chocolate-brown  heavy  silt  loam  to  sUty  clay  loam,  which  in  turn 
passes  at  a  depth  of  20  to  26  inches  into  a  friable  or  brittle  yellowish  or 
chocolate  brown,  heavy  silty  clay  loam  to  silty  clay,  often  mottled  with  gray. 
Reddish  and  brownish  iron-oxide  stains  and  iron  concretions  are  sometimes 
seen  in  the  subsoil,  particularly  in  the  flat  areas,  while  over  the  level  and 
poorly  drained  areas  the  soil  shows  a  more  grayish  cast.  Owing  to  erosion,  the 
heavy  subsoil  occurs  near  the  surface  on  many  of  the  slopes.  The  topography 
varies  from  gently  rolling  to  hilly,  the  slopes  being  usually  smooth  and  gentle,  so 
that  a  large  proportion  of  the  type  is  well  suited  to  cultivation.  The  origin  of  this 
soil  is  not  perfectly  clear,  but  in  the  uniformity  of  texture,  structure,  and  color 
of  this  brownish,  friable,  silty  soil,  with  few  or  no  rock  fragments,  is  seen  a 
close  similarity  to  loess.  On  some  of  the  more  eroded  areas  limestone  and 
sandstone  fragments  are  of  common  occurrence  and  often  the  lower  subsoil  is 
more  or  less  sandy.  The  subsoil  portion  of  the  type  is  no  doubt  mainly  derived 
from  limestone  and  sandstone.  This  is  a  good  agricultural  soil,  giving  under 
careful  management  fair  to  good  returns  with  wheat,  com,  clover,  cowpeas, 
apples,  and  a  number  of  other  crops. 

Volusia  sUt  loam, — The  soil  of  the  Volusia  silt  loam,  to  an  average  depth  of  8 
Inches,  is  a  gray  to  brown  silt  loam.  The  subsoil,  to  a  depth  of  2  feet,  is  a 
light-yellow  silt  loam,  at  which  point  mottllngs  of  gray  or  drab  are  en- 
countered. Both  soil  and  subsoil  contain  a  high  percentage  of  flat  fragments  of 
shale  and  sandstone  ranging  from  1  or  2  inches  to  a  foot  or  more  wide.  In 
addition  a  considerable  quantity  of  flnely  divided  shale  fragments  is  found  in 
both  soil  and  subsoil.  The  subsoil  usually  rests  at  varying  depths  below  18 
inches  on  beds  of  shale  or  sandstone  rock.  The  type  is  derived  from  the 
weathered  products  of  the  shale  and  sandstone,  reworked  by  glaclation  and 
slightly  modified  by  extraneous  glacial  material.  It  occupies  rolling  and  hilly 
land  and  is  frequently  interrupted  or  bordered  by  steep  slopes  not  suited  to 
agricultural  purposes.  The  Volusia  silt  loam  where  properly  cultivated  is  a 
good  soil  for  timothy  and  small  graina  In  the  eastern  part  of  the  region  where 
it  occurs  it  lies  at  too  high  an  elevation  to  be  well  adapted  to  com.  In  this 
locality  buckwheat  and  potatoes  are  grown  to  advantage. 
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Wallpack  sUt  loam, — The  type  consists  of  a  light  yellowish  gray  or  yellowish 
brown  silty  loam  or  silt  loam,  7  Inches  deep,  underlain  by  a  light  yellowish 
brown  or  yellow  silty  loam  or  loam.  Both  soil  and  subsoil  carry  fragments  of 
chert,  limestone,  and  shale,  ranging  rather  larger  in  size  in  the  subsoil.  The 
topography  varies  from  gently  rolling  to  sloping,  the  type  occurring  on  a  sub- 
ordinate ridge  of  the  Klttatinny  Mountain  In  New  Jersey.  Drainage  is  good, 
and  fair  yields  of  wheat,  rye,  oats,  com,  and  hay  are  secured.  The  native 
forest  growth  is  largely  oak  and  chestnut. 

Worth  8ilt  loam. — ^The  surface  soil  consists  of  a  light-brown  to  yellowish 
mellow  silt  loam  from  6  to  10  inches  deep.  The  subsoil  is  about  the  same  or 
slightly  more  yellow  in  color  and  somewhat  more  compact  in  structure.  Both 
soil  and  subsoil  contain  a  large  quantity  of  fiat,  angular  shale,  arenaceous  and 
relatively  thick  bedded.  Some  rounded  and  subangular  foreign  glacial  stones 
are  also  found.  The  topography  is  usually  hilly,  with  moderate  slopes,  the 
elevations  ranging  from  1,000  to  1,700  feet  above  sea  level.  Drainage  is 
good,  the  moisture-holding  capacity  of  the  type  being  excellent.  .  Where  not  too 
stony  the  soil  is  easily  cultivated.  Com  for  silage,  oats,  hay,  buckwheat,  and 
potatoes  are  the  principal  crops  grown,  fair  yields  being  secured. 

Area  and  distribution  of  the  silt  loams. 


Soil 


state  or  area.! 


Aoras. 


IfanhaU  silt  loam. 


Knox  silt  loam. 


Ifemphtooiltloam. 
Voluala silt  loam... 


Pataam  oilt  loam 

OKTtngton  silt  loam . 


Marlon  aUt  loam 

lOamiintloam 

Lajdngton  lilt  loam ... . 

Union  allt  loam 

Richland  sQt  loam 

Dntdien  silt  loam 

Laekawaona  sUt  loam . 

OMToUaOtloam 

Ifoliawksfltloam 

Soottsbuiy  flOt  loam . . . 

SafllordsUtloam 

Farmim^ton  ailt  loam. 

Porta^sflt  loam 

Ontario  rilt  loam 

Worth  aUt  loam 

Jndaon  ailt  loam 

Oaribou  aUt  loam 

WaDpack  ailt  loam. . . . . 
HamDurg  ailt  loam 


IlUnoiw2,  5,  6,  8.  9,  11;  Indiana  3,  10;  Iowa  4;  Kansas  2,  7; 
Looiaiana  7;  Missouri  1,  6,  10.  13,  16,  18;  Nebraska  3,  5, 6; 
Wiiioonsin6,14. 

Illinois  3, 5,  6.  7,  8, 10, 11;  Indiana  2, 3,  8, 10:  Iowa  2,  4;  Ken- 
tucky 6;  Missouri  4,  6, 8, 10, 13, 14, 16, 18;  Nebraska  6;  Wis- 
ooni^  3, 5. 7(9, 14. 

Illinois  4, 7, 9;  Kentucky  1;  Louisiana  7, 10;  Mississippi  1, 4, 6, 
7, 13, 19,  21;  Missouri  14;  Tennessee  8. 

Indiana  9;  New  York  2,3,6, 9, 11, 13, 15;  Ohio  10;  Pennsylvania 

Miwouri  2. 12,13,17,19,20,21 

Indiana  10;  Minnesota  1,5;  North  Dakota  2, 5;  South  Dakota  2; 
Wisconsin  3, 4.  6. 

IUinoisl,2,9:  Missouri  14 

IllnoiB2;  Indiana  10:  Wisconsin  3, 4, 6, 15 

Tennessee  6, 8 

Missouri  8 

Louisiana 6:  Mississippi!, 6 

New  York  4, 17 

Pennsylvania  4 

Louisiana  6 

New  York  11 

Indiana  9 

Tennessee  6 

New  York  6 

Wisconsin  11 

New  York  10 

New  York  6 

Missouri  1,4 

Maine  1 

New  Jersey  2 

Missouri  1 


8,480,902 


2,576,8S2 


2,036,642 

1,364,028 

1,050,112 
856,640 

095,040 

456,104 

342,273 

264,628 

164,362 

129,064 

116,200 

83,684 

46,440 

37,184 

28,644 

25,866 

22,656 

18,688 

16,128 

10,688 

10,176 

7,282 

3,006 


Total. 


13;  830, 720 


1  For  key  to  numbers  In  this  column  see  p.  733. 


SILTY  CLAY  LOAM   PHASE. 


While  the  silty  day  loams  have  been  encountered  In  a  number  of  Instances  In 
the  Oladal  Lake  and  River  Terrace  province,  but  two  types  of  soil  of  this  tex- 
ture have  been  found  in  this  province.  These  soils  are  somewhat  heavier  than 
the  silt-loam  group  and  require  careful  and  timely  cultivation  under  proper 
moisture  conditions  to  prevent  clodding.  They  can  be  worked  into  a  fairly 
meUow  seed  bed,  however,  when  properly  cultivated.  The  phase  Is  very  re- 
tentive of  moisture  and  is  well  adapted  to  such  crops  as  wheat,  barley,  and  the 
grassee. 

Dutchess  siUy  clay  loam. — ^The  soil  Is  a  brown  to  rather  dark  brown  mellow 
silty  clay  loam  8  inches  deep,  overlying  a  brown,  heavy,  and  compact  silty  clay 
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loam.  Varying  qnantltles  of  dark-colored  thin  shale  chiim  and  fragments  of 
the  country  rock  occur  at  the  surface  and  throughout  the  section.  The  soil  is 
in  some  places  comparatively  thin,  so  that  the  underlying  rock  approacbes 
within  2  feet  of  the  surface.  The  topography  is  rolling  to  hilly,  though  not 
usually  too  steep  for  cultivation,  except  in  the  immediate  vicinity  of  stream 
valleys,  which  are  in  many  places  quite  narrow  and  steeply  cut  While  the 
surface  run-off  is  adequate  there  is  some  deficiency  of  underdraiuage  due  to  the 
dose  structure  and  heavy  texture  of  the  subsoil  and  nearness  of  the  underlying 
rock.  Corn,  oats,  hay,  and  buckwheat  are  the  chief  crops  grown.  Potatoes  can 
be  profitably  grown  over  the  deeper  areas. 

Lackawanna  ailty  clay  loam. — The  type  consists  of  a  red  to  reddish-brown 
heavy  silt  loam  or  silty  clay  loam,  about  6  Inches  deep,  overlying  a  subsoil 
varying  in  texture  from  a  silty  clay  loam  to  a  clay  loam,  and  of  Indian-red 
color.  In  places  the  deep  subsoil  Is  slightly  mottled  with  bluish  gray.  Both  soil 
and  subsoil  contain  a  rather  high  content  of  fragments  of  red  sandstones  and 
argillaceous  shales  of  the  Catskill  formation.  The  topography  is  gently  rolling 
to  hilly,  the  type  usually  occurring  on  comparatively  gentle  slopes  between  the 
steep-sided  hills  of  the  Lackawanna  silt  lonm  and  the  drainage  channels  below. 
Artificial  drainage  is  often  necessary  on  this  type  on  account  of  its  rather  defi- 
cient slope  and  the  impervious  character  of  the  subsoil.  Well-drained  areas  In 
good  physical  condition  produce  slightly  lower  yields  than  the  Lackawanna  silt 
loam. 

Area  and  distribution  of  the  silty  clay  loams. 


Soil  namo. 


Datoheas  silty  clay  loam 

Laokawanna  silty  clay  loam. . 


Total. 


State  or  area.^ 


NowYorlcS 

Pennsylvania  4.. 


Acres. 


13.120 
4,736 


17.866 


>  For  key  to  numbers  in  this  column  see  p.  733. 
CLAT  LOAM  GROUP. 


This  group,  while  comprising  but  four  types,  is  important  by  real 
wide  distribution  of  the  Miami  clay  loam.    This  type  is  one  of  th^ 
tensively  cultivated  and  most  productive  of  any  glacial  till  soil  us 
general  farm  crops.    The  surface  soil  contains  enough  of  silt  and 
grades  of  sand  to  render  It  friable  and  nearly  as  easily  cultivated 
loam,  yet  the  heavy,  retentive  subsoil  lying  within  10  inches  of  thcj 
forms  an  excellent  reservoir  for  the  storage  of  atmospheric  waters. 
is  very  drought  resistant,  and  for  this  reason  is  nearly  or  equally ' 
adapted  to  com  as  the  Marshall  silt  loam,  while  it  has  no  superior  In 
duction  of  wheat  and  grass.    Together  with  the  various  phases,  the  cla^J 
constitute  the  heaviest  textured  soils  of  the  province  dnd  are  well  adaptedX  to  the 
heavier  types  of  grains,  such  as  wheat  and  barley,  and  to  the  production  of 


timothy,  clover,  and  alsike  hay.    The  soils  are  too  heavy  for  satisfactory 
with  such  crops  as  potatoes,  and  are  adapted  to  only  a  few  of  the  heavier 
tables,  such  as  cabbage.    Artificial  drainage  is  required  on  the  greater  pnl 
tlon  of  the  areas  of  this  class  of  soils,  since  the  surface  slope  is  often  insuffld 
to  carry  away  surface  waters  and  the  subsoils  are  so  impervious  as  to  imij 
their  passage  downward.    Thorough  systems  of  tile  drainage  are  always  " 
flcial  on  these  soil& 

Carrington  clay  loam. — ^The  type  consists  of  a  dark-brown  to  black  clay  h 
averaging  about  12  inches  in  depth,  underlain  by  a  light-brown,  yellor 
brown,  or  grayish,  rather  stiff  and  plastic  silty  clay.  A  small  quantity  of 
material,  such  as  gravel,  stone,  and  bowlders,  is  found  throughout  the  soil 
tion,  but  not  in  sufficient  quantity  to  interfere  with  cultivation.  The  topogrj 
varies  from  nearly  level  to  undulating  or  slightly  rolling,  and  artificial  draf 
is  necessary  in  many  areas,  principally  on  account  of  the  dense,  imper 
subsoil.  The  soil  is  derived  from  the  weathering  of  glacial  till  under  condij 
favoring  the  accumulation  of  considerable  organic  matter.  The  type  is  a 
com,  wheat,  and  grass  soil.  Some  oats,  barley,  and  fiaz  is  also  grown,  as] 
as  sugar  beets  and  cabbage  in  some  of  the  areas. 
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Kewaunee  clay  loam.— The  surface  soil  conslBts  of  a  reddish  brown  silty  clay 
about  8  inches  deep.  The  subsoil  to  a  depth  of  3  feet  or  more  is  a  red,  heavy, 
plastic  clay.  The  soil,  on  account  of  the  low  content  of  organic  matter,  is  apt 
to  become  compact  and  assume  a  lighter  color  when  dry.  It  is  derived  from 
the  weathering  of  glacial  till.  Gravel  and  bowlders  are  found  in  varying 
amounts  throughout  the  soil  section.  The  topography  is  gently  undulating  to 
rather  strongly  rolling. 

Miami  clay  loam.— -The  soil  to  an  average  depth  of  10  inches  consists  of  a 
yellowish-gray  to  light-brown,  somewhat  silty  loam,  underlain  by  light-brown  to 
yellow  or  mottled  stiff  silty  clay  loam  or  clay,  which  is  in  turn  underlain  by 
bowlder  clay  at  depths  varying  from  5  to  10  feet  Stones  and  erratic  bowlders 
are  found  on  the  surface,  but  in  no  great  quantity  except  in  small  area&  The 
type  occupies  uplands.  The  topography  is  nearly  level  to  gently  rolling,  except 
near  streams  and  near  terminal  moraines^  where  it  becomes  hilly  and  broken. 
The  flat  interstream  areas  generally  require  artificial  drainage.  The  soil  is 
fairly  good  for  general  farming,  and  is  especially  adapted  to  com,  wheat,  hay, 
and  ensilage  crops,  dairy  farming,  the  heavy  vegetables  for  winter  use,  and  to 
apples  for  the  winter  market 

Mohawk  clay  loam. — The  surface  soil  to  a  depth  of  9  inches  is  a  heavy  sUty 
day  loam,  having  a  dark-brown  or  grayish-brown  color.  From  9  to  24  Inches  it 
Is  a  lighter  brown  silty  clay  loam.  Usually  below  24  Inches  it  grades  into  a 
stiff  clay  loam,  not  infrequently  dark  colored  from  the  presence  of  some  partly 
decomposed  calcareous  shale  and  limestone  fragments.  In  topography  it  is 
rolling  to  hilly  and  ridged.  The  surface  drainage  is  good,  though  the  drainage 
of  the  subsoU  is  frequently  poor.  It  is  an  excellent  grass,  com,  and  clover  soil 
and  produces  good  yields  of  oats,  making  an  admirable  soil  for  dairy  farming. 
The  type  Is  not  well  suited  to  potatoes  and  root  crop& 

Volusia  clay  loam. — ^The  soil  to  a  depth  of  about  8  inches  is  a  dark-yellow  or 
brown  heavy  loam  or  clay  loam.  The  subsoil  is  a  pale-yellow  or  drab  daf 
loam.  Both  soil  and  subsoil  contain  a  considerable  quantity  of  shale  and  sand- 
stone chips  and  sometimes  larger  pieces  of  stone.  Some  large  erratic  bowlders 
occur,  but  are  not  abundant  The  deep  subsoil  is  locally  called  "blue  day." 
The  surface  is  rolling  and  irregular  and  sometimes  morainal  in  diameter.  fHie 
type  is  well  adapted  to  general  farming,  but  is  in  need  of  drainage.  It  is  a 
wtJNmg  soil  for  wheat,  buckwheat,  grass,  and  for  com  where  the  elevation  la 
not  too  great.  It  is  also  a  good  dairying  type,  and  some  vegetables  and  fraits 
are  produced  for  canning  and  winter  storage. 

Area  and  disMbution  of  the  day  loams. 


Bdlnmb. 

State  or  ««.» 

Aona. 

Indiana  1,4,  5. 6;  Iowa 8:  Michigan  1,  2,  5, 6,  7,  8;  Ohio  2,8, 

4, 7, 9. 10;  Wlaoonain  12, 16. 
Iowal,8;  MinnMotal,6;*NorthDakota8;  WftaooiMln  12, !£.... 

2,312,380 

613.19 

mSS 

Volnfliftdajlotm 

Nfliy  Vor^  ij-  P^ifwylvimfaT 

106,088 

MblmwkclmykMm 

New  York  11 ' 

67, 306 

Total 

3,218,064 

>  For  key  to  nnxnbinin  thii  column  see  p.  788. 


BLACK  OLAT  LOAM  PHASE. 


This  phase  differs  from  the  clay  loam  of  the  Garrington  and  Marfliball  series 
In  containing  a  higher  percentage  of  organic  matter  and  in  occnpying  level  to 
slightly  depressed  areas,  where  natural  drainage  is  poorer  and  where  ditching 
or  tiling  is  ordinarily  necessary  before  cultivated  crops  can  be  grown.  The 
soil  areas  are  comparativdy  small,  ranging  from  one-fourth  acre  to  100  acres, 
or  in  rare  instances  as  mnch  as  1,000  acres.  The  greater  part  of  such  areas^ 
however,  contain  only  a  few  acres  and  are  irregular  in  sise  and  shape,  so  that 
it  is  the  common  practice  to  cultivate  them  along  with  an  assodated  soil  type 
In  the  same  fleld.  Their  natural  crop  adaptation  is  generally  quite  different, 
and  whenever  the  areas  are  large  enough  to  handle  separatdy  different  crops 
are  grown.  The  phape  is  espedally  well  suited  to  com,  but  is  not  so  wdl  suited 
to  wheat  and  other  small  grains,  because  the  growth  of  straw  is  so  rank  that  the 
grain  almost  invariably  lodges  and  can  not  be  economically  harvested. 
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Carrington  black  clay  loam, — The  soil,  which  is  a  black  clay  loam  of  high  or- 
ganic matter  content,  Is  underlain  at  10  or  12  Inches  by  tenacious,  dark-gray  or 
drab  sllty  clay.  Itoccurs  generally  as  level  or  depressed  areas  having  insufflcioit 
drainage  outlets.  It  represents  residual  material  derived  from  glacial  till  and 
subjected  to  poor  drainage  conditions  under  which  large  quantities  of  organic 
matter  have  accumulated  In  the  soil  from  the  decay  of  water-loving  plants. 
When  well  drained  the  type  is  highly  productive,  the  best  results  being  secured 
with  com  and  grass.    Grain  crops  are  inclined  to  lodge. 

Marshall  hlack  clay  loam. — ^This  soil  is  a  black  clay  loam  10  to  12  inches 
deep,  underlain  by  a  tenacious,  drab  clay.  The  type  is  of  glacial  origin,  is  gen- 
erally level,  and  the  natural  drainage  Is  poor.  Where  thoroughly  drained  it  is 
very  productive,  particularly  for  com.  It  is  less  well  adapted  to  wheat  on 
account  of  the  liability  of  the  grain  to  lodge,  but  is  well  suited  to  hay  and 
dairying,  and  to  some  of  the  heavier  garden  crops,  such  as  cabbage. 

Area  and  difftrihufion  of  the  hla<fk  clay  loams. 


BoUi 


state  or  araa.^ 


Acres. 


Marahan  black  olav  loam 

Carrington  black  day  loam  — 


Total. 


niinols  5, 6,8,10;  Indiana  10 

Indiana  1, 4, 5, 6, 7;  Iowa  1 ;   Michigan  6.  7:  North  Dakota  5: 
Ohio2,4,V,». 


210,612 


488,786 


>  For  key  to  nambers  in  this  column  sea  p.  738. 

KI8CBIJLANBOUB  MATB&IAL. 

Area  and  distribution  of  the  sM  of  the  miscellaneous  material. 


SoU 


state  or  area.^ 


Acres. 


Roush  stony  land. 


Rockoatcrop. 
Muck 


Peat 

Steep  broken  land. . . 

I>u]ieBand 

Roa^  broken  land . 

Hade  land 

Wasteland 


Total. 


Connectlcat  3;  Illinois  3,4,7;  Indiana  3;  Iowa  2;  Kansas  3; 

Maine  2;  Mjusaohusetts  2;  Michigan   4;  Minnesota   2,  6; 

Missoori  14;  New  Hampshire  1;  New  Jersey  2:  New  York  4, 

U,  12, 16, 17;  Pennsylvania  4:  Rhode  Island  1;  Wisconsin  3, 9. 
Minnesota  2, 6:  New  Hainpshire  1;  New  Jersey  2;  New  York 

4. 5, 16, 17;  Vermont  1;  Wisconsin  13. 
Indiana  1;  Maine  2;  Massachasetts  2;  New  York  11;  Wia- 

oonaln  3. 6, 10. 

Maine  2;  Minnesota  6;  Wisconsin  3, 8, 15 

Pennsylvania  4 

North  Dakota  9;  Wlsoonaln6 

North  Dakota  2, 6 

New  York  4. 14 

New  Jersey  2 


1,190,308 

278,234 

348,256 

166,928 

25,844 

21,248 

6,308 

1,034 

448 


1,925,888 


^  For  key  to  nambers  in  this  column  see  p  738. 
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sons  OF  TEE  GLACIAL  LAKE  ASJ}  SIVER  TEBRACE  PSOVIHCE. 

By  J.  E.  Lapham  and  Cubtis  F.  Mabbut. 
BESGBIFTION  07  THE  P&OVINCB. 

The  Glacial  Lake  and  River  Terrace  province  embraces  two  series  of  deposits. 
The  first  series  includes  deposits  in  the  basins  of  lakes  formed  by  the  advance 
and  retreat  of  ice  during  the  Glacial  Period.  These  were  either  temporary 
lakes,  which  took  form  during  the  period  of  retreat  in  a  given  locality  only,  and 
which  ceased  to  exist  when  the  ice  had  passed  from  that  locality,  or  they  may 
liave  been  permanent  lakes,  caused  by  the  reforming  of  the  land  surface  during 
the  Glacial  Period,  which  persisted  for  a  long  time  after  the  retreat  of  the  ice, 
and  which  ceased  to  exist  only  through  the  operation  of  natural  drainage  forces, 
either  by  draining  the  basins  or  filling  them  with  silt  These  deposits  are 
therefore  widely  distributed  over  the  glacial  region,  especiaUy  the  northern  part 

The  second  series  of  deposits  consists  of  those  left  within  the  glaciated  area 
by  the  streams  that  fiowed  from  the  ice  during*  the  Glacial  Period.  These 
streams  were  presumably  more  abundantly  supplied  with  water  from  the  melting 
ice  than  at  present  from  the  normal  rainfall  of  the  glacial  region.  They  alae 
carried  large  quantities  of  gravel,  sand,  and  finer  material,  which,  owing  to  the 
great  volume  and  transporting  power  of  the  streams,  were  carried  into  the 
▼alleys  and  deposited,  forming  new  slopes,  whose  grades  were  determined  by 
the  load  and  current  of  the  streams.  Since  the  retreat  of  the  ice  and  the  reduc- 
tion in  the  volume  of  the  streams  and  the  amount  of  their  load  they  have 
cut  newer  valleys  in  these  old  valley  fillings,  leaving  the  uneroded  remnants  as 
terraces  along  the  sides. 

These  features  are  more  or  less  clearly  developed  along  the  larger  streams 
within  the  glacial  region  both  east  and  west.  They  are  usually  higher  above 
the  present  valley  floors  in  the  eastern  mountain  areas,  where  they  consist  of 
coarser  material  than  in  the  smoother  regions  of  the  west  In  general  the 
western  terraces  are  made  up  of  sands  and  silts  whose  original  source  is  un- 
known, while  in  the  mountain  regions  they  are  composed  largely  of  cobbles  and 
gravels,  whose  character  and  parent  rock  and,  through  the  latter,  the  original 
source  of  the  material,  can  often  be  determined. 

BOUNDARIES. 

The  province  does  not  occur  as  a  single  large  area,  but  as  a  great  number  of 
small  areas,  many  of  them  a  square  mile  or  less  in  size,  the  river  terraces  being 
developed  as  narrow  strips  along  the  larger  rivers  of  the  glacial  region.  It  is 
therefore  impossible  to  describe  definitely  the  boundaries  of  the  province  as  a 
whole  or  the  location  of  a  part  of  the  areas.  In  general,  however,  the  larger 
areas  lie  within  the  basins  of  the  great  lakes,  and  represent  temporary  glacial 
lakes  or  extensions  of  the  existing  Great  Lakes  formed  during  the  Glacial 
Period. 

TOPOGRAPHY. 

The  surface  features  of  all  these  areas  are  essentially  alike.  The  topography 
is  generally  flat,  or  nearly  so,  though  not  usually  level,  the  areas  consisting  of 
smooth  to  gently  undulating  plains.  As  a  rule,  there  is  sufficient  slope  to  pro- 
vide good  natural  drainage  or  to  render  artificial  drains  effective.  Since  the 
province  includes  areas  of  glacial-lake  deposits,  not  merely  the  areas  covered 
at  one  time  by  glacial  lakes,  it  is  evident  that  the  topography  could  not,  as  a 
whole,  have  been  rough  when  the  lake  beds  were  exposed.  It  would  have,  even 
where  not  perfectly  smooth,  the  smooth  outlines  of  constructional  forms.  These 
areas  are  so  recent  that  erosion  by  streams  has  had  very  little  modifying  effect 
on  the  topography. 
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GEOLOGY. 

The  lake  deposits  are  usually  thicker  than  the  normal  3-foot  soil  section.  The 
material  has  been  derived  from  various  sources*  so  that,  taken  as  a  whole,  its 
ultimate  source  can  not  be  determined. 

In  the  eastern  areas  the  material  consists  of  grayish  and  bluish  to  yellowish 
clays,  silts^  and  silty  clays,  with  gray  to  brown  sands  and  gravels.  In  the  Lake 
Superior  and  other  Wisconsin  and  eastern  Minnesota  areas  the  heavy  material 
consists  of  red  clays,  and  the  light  material  is  lighter  in  color.  In  the  extreme 
western  areas  the  materials  are  again  blnish,  yellowish,  and  gray. 

In  some  cases,  usually  in  small  local  areas,  the  lake  silts  and  clays  form  a 
thin  mantle,  overlying  either  glacial  drift  or  country  rock.  In  such  cases  the 
slits  have  no  closer  genetic  relationship  to  the  underlying  rock,  as  a  rule,  than 
do  the  thicker  layers.  The  rock  may  be  any  of  the  formations  that  occur  in  the 
Great  Lake  region. 

The  most  Important  areas  of  the  Glacial  Lake  and  River  Terrace  province  are : 
(1)  The  Iroquois- Warren  Basin,  (2)  the  Maumee  Basin,  (3)  the  Saginaw  Basin, 
(4)  the  Chicago  Basin,  (5)  the  Green  Bay  Basin,  (6)  the  Duloth  Basin,  and  (7) 
the  Agassis  Basin. 

THE  IROQUOIS-WARBEN  BASIN. 

This  area  lies  in  the  Ontario  plain  in  northern  New  York,  with  small  exten- 
sions southward  up  the  finger-lake  valleys  into  the  Allegheny  Plateau,  a  narrow 
belt  along  the  south  shore  of  Lake  Brie  to  eastern  Ohio,  where  it  again  expands 
into  the  Maumee  Basin,  and  a  narrow  belt  down  the  St.  Lawrence  to  the  inter- 
national boundary. 

The  northern  or  inner  boundary  of  the  area  lies  along  the  Ontario  shore. 
The  eastern  end  of  the  southern  or  outer  boundary  commences  with  a  sweeping 
curve  along  and  around  the  northwest  and  west  foot  of  the  Adirondncks,  thence 
southward  to  Rome,  N.  Y.,  and  westward  in  a  curve  by  Syracuse  to  Auburn. 
West  of  this  it  follows  a  very  Irregular  line  in  and  out  of  the  finger-lake  basins 
westward  to  the  vicinity  of  Le  Roy,  N.  Y.,  beyond  which  it  extends  southwest- 
ward  to  the  narrow  belt  along  the  Erie  shore. 

From  Wayne  CJounty,  N.  Y.,  westward  this  basin  Is  divided  by  an  island  belt 
on  which  the  deposits  do  not  occur.  It  runs  westward  through  Monroe  and  into 
Genesee  and  Orleans  Counties.  The  exact  boundaries  of  its  western  «id  are 
not  known. 

This  area  contains  practically  no  rough  land.  Some  of  the  shore  depoi^ts 
occupy  hillsides,  and  some  areas  have  been  eroded  since  deposition  occurred,  but 
tiiese  are  small. 

The  soils  are  Dunkirk  and  Clyde,  with  a  number  of  less  important  groups. 
The  area  is  devoted  as  a  whole  to  general  farming,  but  in  places  the  growing 
of  fruit,  especially  apples,  receives  particular  attention.  The  industry  is  best 
developed  along  the  northern  belt  in  Monroe,  Orleans,  and  Niagara  Counties, 
whloh  represent  the  most  important  apple-growing  region  in  New  York,  and 
one  of  the  most  important  in  the  United  States.  Locally  some  attention  is  paid 
to  peach  growing,  apparently  with  good  results.  Aside  from  fruit  growing  the 
Tnnd  is  devoted  to  the  production  of  hay,  pasture  grass,  wheat,  beans,  com, 
I)otatoes,  and  vegetables. 

In  the  narrow  Erie  shore  belt  the  growing  of  grapes  has  developed  into  an 
industry  of  the  greatest  importance.  They  are  grown  mainly  for  table  use  and 
are  shipped  over  a  large  part  of  the  United  States.  In  recent  years  large 
plants  for  the  manufacture  of  grape  Juice  have  been  established  in  the  region, 
and  this  has  increased  the  consumption  of  grapes  and  caused  an  extension  of 
the  industry. 

Throughout  the  area  the  Clyde  soils  are  utilized  to  a  greater  or  less  extent 
in  the  growing  of  cabbage,  onions,  celery,  and  lettuce. 

THE  MAUMEE  AREA. 

This  area  is  developed  as  a  fringe  along  the  south  side  and  west  end  of  Lake 
Erie,  extending  southwestward  from  the  end  of  the  lake  to  Fort  Wayne,  Ind., 
and  northward  as  a  narrow  fringe  along  the  Detroit  River,  Lake  St.  Clair,  and 
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the  St.  Olal/  River.  It  is  mainly  a  feature  of  the  south^nestem  end  of  the 
Lake  Brie  Basin. 

It  has  a  smoother  surface  than  the  Iroquois-Warren  area,  and  consists  of  a 
practically  uniform  plain  with  a  gentle  slope  toward  the  lake.  Within  this 
area  are  a  few  narrow,  curving  island  areas  belonging  in  the  Qlaclal  and 
LoesBial  province. 

The  soils  belong  to  the  Dunkirk  and  Clyde  seriea  They  are  devoted  mainly 
to  general  farming,  which  is  conducted  profitably,  com  being  the  principal  crop. 

THE  SAGINAW  AREA. 

This  area  occurs  around  the  southern  end  of  Saginaw  Bay,  Mich.  It  is 
connected  by  a  narrow  strip  around  "The  Thumb"  of  Michigan  with  the 
Maumee  area,  and  narrows  down  to  a  point  on  the  west  side  of  the  bay  near 
the  Junction  with  Lake  Huron.  The  area  Is  widest  at  its  southern  end,  where 
it  reaches  a  north  and  south  width  of  about  40  miles  and  an  east  and  west  width 
of  a  few  miles  more.  Toi>ogrnphically  it  is,  like  the  Maumee  urea,  a  smooth 
plain  with  a  gentle  slope  toward  the  Saginaw  River  and  the  bay.  It  includes 
Tery  few,  if  any,  islands  in  it 

The  Clyde  soils  predominate  and  make  up  about  80  per  cent  of  the  area.  They 
are  devoted  to  general  forming  and  dairying,  but  considerable  attention  is  paid 
to  the  growing  of  sugar  beets  on  the  heavier  members  of  the  series.  The  greater 
part  of  the  area  is  in  a  high  state  of  cultivation  and  the  farmers  are  prosperous. 

THE  CHICAGO  AREA. 

The  area  is  small,  and,  owing  to  the  fact  that  the  city  of  Chicago  lies  within 
it,  agriculture  Is  not  carried  on  in  the  northern  or  lake  border  belt  to  a  suffl- 
ci^it  extent  to  merit  consideration.  In  the  southern  or  Kankakee  belt  a  large 
part  of  the  land  is  under  cultivation  and  devoted  to  the  production  of  general 
farm  crops,  which  in  that  region  consist  mainly  of  corn,  oats,  and  hay.  The 
topography  of  the  area  Is  smooth,  except  where  sand  dunes  have  been  formed  by 
wind  action. 

The  soils  are  mainly  Clyde  and  are  usually  light  in  texture. 

A  large  part  of  this  area  is  so  poorly  drained  that  it  is  not  possible  to  grow 
crops  on  it.  As  a  whole,  the  Chicago  area  is,  therefore,  of  relatively  little 
agricultural  importance. 

THE  GREEN  BAY  AREA. 

This  area  lies  mainly  along  the  west  side  of  I^ake  Winnebago  and  the  southern 
part  of  Green  Bay,  with  a  narrow  and  unimportant  fringe  along  the  shore  of 
Lake  Michigan,  south  of  the  mouth  of  the  bay.  On  the  eastern  shore  of  the 
lake  the  belt  varies  in  width  from  less  than  a  mile  to  4  or  5  miles,  and  between 
the  Lake  and  the  Bay  the  area  has  a  considerable  westward  .expansion. 

The  surface  is  smooUi,  resembling  in  this  respect  the  Maumee  and  Chicago 
areas,  being  smoother  than  the  southern  part  of  the  Iroquois- Warren  area. 

The  soUs  are  black  to  red  in  color,  possess  clay  or  sllty  clay  subsoils,  and 
belong  principally  in  the  Poygan  and  Superior  seriei^  Small  areas  and  ridges 
of  lights  colored  sand  and  gravel  occur. 

This  is  a  region  of  general  and  dairy  farming,  in  which  grass  and  the  small 
grains  constitute  the  main  crops.  Com  is  grown  to  a  less  extent  than  In 
southern  areas.  Practically  all  of  the  area  except  local,  poorly  drained  situa- 
tions, is  in  a  high  state  of  cultivation. 

THE  SUPERIOR  AREA. 

This  is  a  small  area  lying  along  the  south  shore  of  the  west  end  of  Lake 
Superior  as  a  belt  varying  from  a  very  few  mUes  up  to  15  or  20  miles  in  width. 
The  topography  is  smooth  and  similar  to  that  of  the  Green  Bay  area.  The  soil 
is  essentially  identical  with  that  in  the  Green  Bay  area. 

The  principal  crops  are  clover  and  timothy,  both  of  which  grow  luxuriantly. 
Some  attention  is  also  given  the  production  of  root  crops.  The  climate  is 
gimerally  too  severe  for  com,  except  as  fodder. 
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•  THE  A0AS8IZ  AREA. 

This  is  the  largest  of  the  Glacial  Lake  areas.  It  lies  in  northwestern  Minne- 
sota and  eastern  North  Dakota.  It  Is  broadest  at  the  international  boundary, 
where  it  has  an  east  and  west  width  of  more  than  200  miles.  It  narrows  south- 
ward, ending  in  a  point  near  the  north  end  of  Big  Stone  Lake  in  Minnesota. 
It  reaches  far  across  the  line  into  Canada,  having  a  north  and  south  extent 
of  about  250  miles.  Its  area  within  the  United  States  is  about  35,000  square 
miles. 

Topographically,  the  area  is  smooth.  It  is  one  of  the  largest  areas  of  almost 
perfectly  smooth  plain  in  North  America.  The  Red  River  flows  northward 
along  the  axis  of  the  area,  marking  its  lowest  level,  and  the  country  rises 
imperceptibly  east  and  west  from  this  River.  The  area  preserves  its  simple 
constructional  surface  features  practically  intact,  the  Red  River  having  done 
nothing  more  than  to  cut  a  channel  about  20  feet  deep  and  only  a  few  hundred 
yards  wide.    The  other  streams  have  affected  the  topography  even  less. 

The  predominant  soils  are  those  of  the  Fargo  series.  The  Sioux  soils  are 
associated  with  them,  but  only  in  relatively  small  areas  and  narrow  belts 

This  region  has  for  a  long  time  been  the  great  spring-wheat  producing  area  of 
the  United  States.  Up  to  the  last  few  years  it  was  the  most  important  area 
of  its  size  in  the  world,  but  the  plains  of  western  Canada  are  fast  becoming 
equally  important  in  agriculture.  It  continues,  however,  as  the  most  important 
area  in  the  United  States.  The  soil  is  fertile  and  particularly  adapted  to  spring 
wheat,  and  the  topography  is  favorable  to  the  bonanza  type  of  farming. 

The  continued  cropping  to  wheat  for  a  period  of  20  years  or  more  has  caused 
a  decided  decrease  in  the  yield  per  acre.  This  has  turned  the  attention  of  the 
farmers  to  a  greater  diversification  of  crops.  During  the  last  few  years  more 
attention  has  been  paid  to  oats,  barley,  and  grass,  though  wheat  continues  to 
be  the  main  crop. 

THE  RIVER  TERRACES. 

These  deposits  occur  along  all  of  the  larger  streams  within  the  glacial  area 
and  along  belts  where  no  stream  exists  at  present,  but  where  temporary 
streams  ran  during  a  part  of  the  Glacial  Period,  when  they  cut  valleys  and 
deposited  soils  of  more  or  less  importance  in  the  area. 

As  a  rule  these  terrace  materials  are  coarser  in  the  eastern  part  of  the 
glacial  province  than  in  the  western.  The  coarser  grained  and  lighter  soils  are 
usually  lighter  colored  than  the  heavier  members.  In  the  eastern  part  of  the 
United  States  the  glacial  terrace  soils  are  mainly  those  of  the  Merrimac  series 
of  the  New  England  States,  where  they  are  composed  of  crystalline  material, 
the  Chenango  soils  of  the  Appalachian  Mountain  region,  where  they  are  made 
up  largely  of  sandstone  material,  the  FishkiU  soils  in  parts  of  the  Great  Valley 
region,  where  they  consist  mainly  of  limestone  material,  and  the  Hooslc  soils, 
also  In  the  Great  Valley  region,  where  they  are  largely  composed  of  shale 
material.  The  Chenango  soils  extend  into  the  middle  western  States,  and  the 
Merrimac  soils  will  probably  be  found  in  northern  Michigan  and  northern 
Wisconsin,  though  none  have  been  mapped  so  far.  In  the  States  west  of  the 
Mississippi  River  the  tq^race  soils  are  darker  In  color,  and  are  mapped  as 
Sioux  soils. 

In  the  eastern  part  of  the  United  States  the  river  terrace  soils  are  often 
relatively  important  on  account  of  their  level  topography  and  favorable  posi- 
tion. In  many  parts  of  the  country  they  constitute  the  greater  part  of  the 
smooth  land  available  for  agriculture,  and  where  not  so  coarse  in  texture  as 
to  be  extremely  droughty  they  are  valuable  soils. 

In  the  central  western  States  the  terrace  soils  are  usually  more  productive 
than  the  upland  soils,  yet  they  are  not  so  important  relatively  as  in  the  East, 
on  account  of  the  larger  areas  of  more  highly  productive  upland  soils. 

These  soils  are  devoted  to  general  farming  as  a  rule. 

CLIMATE. 

The  Glacial  Lake  and  River  Terrace  province,  though  geographically  in- 
cluded within  the  Glacial  and  Loesslal  province,  possesses  distinct  differences 
in  climatic  conditions  which  exercise  a  benefical  Influence  upon  crops,  lengthen- 
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ing  the  growing  season  and  rendering  the  soils  of  the  region  more  valuable  for 
fmlt  and  truck  growing  than  the  till  soils  of  the  Glacial  and  Loesslal  province. 
The  soils  occupy  relatively  baslnllke  positions,  and  except  where  they  occur  on 
the  leeward  sides  of  large  bodies  of  water  they  are  as  a  rule  less  subject  to 
drifting  than  the  glacial  till  soils.  The  precipitation  Is  also  greater  and  more 
evenly  distributed  throughout  the  seasons  tluin  on  the  higher,  more  exposed 
till  uplands. 

The  effect  of  the  presence  of  large  bodies  of  water  in  ameliorating  the  In- 
fluence of  late  spring  and  early  fall  frosts  is  well  illustrated  by  comparing  the 
length  of  the  growing  season  of  Portland,  Me.,  with  Orono,  Me.,  which  is  187 
and  136  days,  respectively,  and  of  Provlncetown,  Mass.,  with  Mlddleboro,  Masa, 
194  and  141  days,  respectively,  Portland  and  Provlncetown  being  seacoast  towns» 
while  Orono  and  Mlddleboro  are  situated  In  the  interior.  In  the  region  of  the 
Great  Lakes  this  Influence  Is  strikingly  Illustrated  by  a  comparison  of  Sandusky, 
Ohio,  where  the  growing  season  extends  over  195  days,  with  Canton,  Ohio,  50 
miles  farther  south,  which  has  a  frostless  season  of  but  102  days.  Likewise, 
Grand  Haven,  Mich.,  situated  in  the  fruit  belt  on  Lake  Michigan,  has  a  growing 
season  of  165  days,  contrasted  with  140  days  at  Alma,  Mich.,  situated  near  the 
center  of  the  southern  peninsula.  This  period  of  immunity  from  frosts  extends 
oyer  both  the  spring  and  fall  ends  of  the  season,  thus  giving  the  truckers  and 
fruit  growers  an  advantage  in  competition  with  their  rivals  working  with 
Inland  soils. 

There  have  been  surveyed  in  this  province  10,S47,498  acres,  of  which  9,906,162 
acres  are  mapped  on  a  detail  scale  of  1  inch  to  the  mile  and  1,176,896  acres  on  a 
reconnolssance  scale  of  4  to  6  miles  to  the  inch,  with  an  overlap  of  284,560 
acres.  Of  the  total  area  9,943,014  acres  have  been  classifled  according  to  ma- 
terial in  series  and  9,217,190  acres  have  been  classifled  into  typea  In  addition 
there  are  904,484  acres  of  miscellaneous  materials,  mainly  not  suited  to  agricul- 
ture In  their  present  condition. 

DBSGBIPTION  OF  THE  SOIL  SEBIES. 

Adatns  series, — The  Adams  series  includes  grayish-brown  to  brown  or  gray 
soils,  with  gray,  brown,  or  yellowish  subsoils  deposited  as  deltas  or  shore  ma- 
terial or  in  filled  valleys  in  connection  with  glacial  lakes,  principally  in  New 
York  State.  The  material  has  been  carried  down  in  streams  of  glacial  age^ 
mainly  from  glaciated  shale  and  crystalline  rock  areas,  and  is  essentially  non- 
calcareous  in  character.  The  series  differs  from  the  Hudson  in  the  absence  of 
the  heavy  underlying  clays  usually  associated  with  that  series,  and  from  the 
Hoosic  series  in  being  deposited  in  glacial  lakes  Instead  of  as  river  terraces. 
The  deposits  are  usually  deep  and  the  soils  leachy  and  droughty,  supporting  a 
native  vegetation  of  acid  tolerant  plants  and  trees. 

Area  and  distribution  of  the  soils  of  the  Adams  series. 


Soil  name. 

State  or  area.^ 

Acres. 

^d^unt  nnd 

New  York  6 

24,000 
21,248 

flln^  nnd 

do 

grayetty  loam . .  -  ^  - 

do 

890 

Total 

45,66» 

t  For  key  to  mimbers  in  this  column  see  p.  733. 

Bearden  series, — The  Bearden  series  is  characterized  by  dark-colored  surface 
soils  overlying  gray  or  yellowish  subsoils,  which  are  somewhat  calcareous  and 
frequently  contain  shale  fragments.  It  represents  old  alluvial  material,  prob- 
ably deposited  for  the  most  part  following  the  recession  of  the  last  Ice  sheet, 
and  occurs  as  terraces  or  high  first  bottoms  above  overflow  along  some  of  the 
smaller  streams  in  the  prairie  region  of  the  Dakotas.  This  series  differs 
from  the  Sioux  soils  in  the  absence  of  the  gravelly  layer  with  3  or  4  feet  of  the 
surface,  though  coarse  sands  are  sometimes  present  below  the  subsoil,  and 
from  the  Wabash  soils  In  the  water  table  being  farther  below  the  surface,  with 
consequently  better  drainage. 
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Area  and  distribution  of  the  boU  of  the  Bearden  series. 


Sollnftme. 

State  or  area.^ 

Acres. 

Bearden  loam 

North  Dakota  8. 

3,684 

1  For  key  to  number  in  this  ooLumn  see  p.  733. 

Benoit  series, — ^The  aeries  Is  marked  by  dark  brown  to  black  surface  soils, 
underlain  by  gray  or  yellowish,  somewhat  calcareous,  subsoils,  which  grade  Into 
beds  of  gravel  and  sand  at  about  36  inches.  Gobbles  and  small  bowlders  are 
frequently  present  on  the  surface  and  scattered  through  the  subsoil.  These 
soils  are  found  near  the  margins  of  old  facial  lakes  and  are  of  lacustrine 
origin.  They  are  associated  with  gravelly  and  sandy  bare  ridges,  which  have 
been  subsequently  modified  more  or  less  by  wind  action.  The  topographic 
features  of  the  Benoit  series  consist  of  numerous  small  shallow  depressions  and 
gentle  swells  between  these  ridges,  and  the  aspect  of  the  series  as  a  whole  is 
gently  undulating.  The  soils  are  poorly  drained,  and  their  chief  value  is  for 
hay  meadows  and  pasture  land. 

Area  and  distribution  of  the  soU  of  the  Benoit  series. 


Soil  name. 

State  or  area.i 

Acras. 

Pflnolt  flno  sapdy  loam 

urinivtffotii  3 

4,on 

^  For  key  to  number  in  this  column  see  p.  733. 

Oaneadea  series, — ^The  Caneadea  series  consists  of  light-colored  soils  derived 
from  the  weathering  of  sediments  laid  down  in  temporary  glacial  lakes  held  at 
high  levels.  This  series  is  distinguished  from  the  Dunkirk  series  in  that  the 
soil-forming  materials  are  comparatively  local  in  character,  having  been  washed 
from  the  shale  and  sandstone  rock  of  the  high-hill  counti^  of  the  surrounding 
region,  or,  in  other  words,  they  are  the  Volusia  series  materials  deposited  in 
water,  while  the  soil-forming  materials  of  the  Dunkirk  series  are  derived  largely 
from  materials  foreign  to  the  locality  which  were  brought  in  by  the  ice  invasion. 
It  appears  that  the  Caneadea  series  of  soils  were  laid  down  during  the  time 
when  the  drainage  outlets  of  the  region  were  to  the  north,  and  that  the  soils  of 
the  Dunkirk  series  were  laid  down  when  the  drainage  outlets  were  to  the  east 
or  west,  farther  north.  The  soils  of  this  series  are  more  or  less  local  in  extent, 
reaching  their  highest  development  in  the  Genesee  River  Valley  above  the  hig^ 
bank  at  Mount  l^forris,  in  southern  Ontario  County,  and  elsewhere  at  the 
southern  extension  of  the  small  finger  lakes  in  the  hill  country  of  New  York 
State. 

Area  and  distribution  of  the  soils  of  the  Caneadea  series. 


Soil  name. 


Caneadea  fine  sand 

gravelly  sandy  loam. 

loam 

gravelly  loam 

silt  loam 

clay 


Total. 


State  or  area.^ 


New  York  6 

do 

do 

New  York  6,  13. 

do 

New  York  6 


Aoret. 


1,034 
3,840 
4,160 

11,328 

14,720 

1,280 


36,382 


1  For  key  to  numbers  in  this  column  see  p.  738. 

Chapman  series. — The  Chapman  series  is  characterized  by  yellow  or  light- 
brown  surface  soils  with  gray  subsoils,  though  there  Is  considerable  variation  in 
coloring  and  character  of  both  surface  and  subsoils,  in  places  underlying  gray 
till  coming  to  the  surface  or  white  silt  pockets  being  present.  The  gray  till  in 
the  depressions  Is  sometimes  covered  by  shallow  deposits  of  muck  or  by  masses 
of  rock  from  the  underlying  formation,  which  In  most  places  is  a  shaly  lime- 
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Stone.  This  series  was  derived  from  glacial  till  and  is  developed  In  a  low  plain 
country  in  northern  New  Englai^d,  where  the  till  is  comparatively  thin. 
The  topography  is  hummocky,  the  hummocks  being  4  or  5  feet  in  diameter  and 
1  or  2  feet  above  the  intervening  depressions.  The  hummocks  are  thought  to 
have  been  formed  by  the  overturning  of  trees.  Drainage  being  obstructed,  the 
soils  are  naturally  too  wet  for  cultivated  crops  and  are  in  most  general  use  for 
hay  meadows  and  pasture  lands. 

Area  and  distribution  of  the  aoU  of  the  Chapman  seriea. 


Soil  name. 

State  or  area.^ 

Acres. 

Ohftpxnap  Iobdi 

MaH^  \, 

27,048 

1  For  key  to  number  in  this  oolumn  see  p.  733. 

Chenango  series. — ^The  Chenango  series  consists  of  yellowish  to  light-brown 
surface  soils  and  brown  to  yellow  subsoils.  The  surface  soils  vary  in  texture, 
but  a  consistent  characteristic  is  the  almost  uniform  occurrence  at  the  dep^  of 
3  feet  or  more  of  stratified  gravel  and  coarse  sand. 

The  series  includes  terrace  soils,  occurring  along  streams  in  those  sections  of 
the  glaciated  region  where  the  upland  soils  result  from  the  glacial  grinding  of 
limestones,  shales,  and  fine-grained  sandstones,  with  only  a  modertite  admixture 
of  material  brought  from  areas  of  igneous  and  metamorphic  rocka  The  mate- 
rial forming  the  series  was  deposited  along  the  glacial  streams  by  relatively 
rapidly  flowing  waters  associated  with  the  melting  and  recession  of  ice  masses. 
Upon  the  disappearance  of  the  ice  and  the  subsequent  deeper  erosion  by  the  less 
Toluminous  postglacial  streams,  this  material  was  left  as  terraces  and  is  not 
now  subject  to  overflow.  The  series  is  often  associated  with  the  Dunkirk  series 
of  lake  deposits  and  forms  southward  extensions  of  similar  material  along  old 
glacial  drainageways.  It  is  also  developed  in  Ohio,  Indiana,  and  some  of  the 
other  Central  States,  where  it  was  originally  mapped  as  Miami  gravelly  loam. 

The  soils  of  this  series  are  of  high  agricultural  value  and  are  adapted  princi- 
pally to  com,  alfalfa,  and  other  grasses,  potatoes,  and  truck  crops,  depending 
apon  the  texture  of  the  surface  and  the  porosity  of  the  subsoils. 

Area  and  distribution  of  the  soils  of  the  Chenango  series. 


Son 


state  or  area.* 


Acres. 


Chenango  sand 

fine  sand 

sandy  loam 

gravelly  sandy  loam 

fine  sandy  loam 

loam. 


New  Jersey  2.. 
do. 


atony  gravelly  loam . 
gravelly  loam 


silt  loam. . 
midlflerentiated . 


Indiana  5;  New  Jersev  2;  Pennsylvania  7 , 

New  York  8;  Pennsylvania  4 

New  Jersey  2 

New  Jersey  2;  Pennsylvania  7 

Pennsylvania  4 

Indiana  6;  Michigan  7;  New  York  2, 3;  Ohio  4, 5, 7, 9, 10;  Penn- 
sylvania 7. 

New  York  SL  3 

New  Jersey  2;  New  York  2,  3;  Pennsylvania  4,  7 

Pennsylvania  13 


384 

512 

1,728 

7,680 

3,072 

4,736 

26.496 

106,304 

10,368 
26,432 
31,040 


Total . 


218,762 


1  For  key  to  nmnbcrs  in  this  column  see  p.  738. 

Clyde  series.— This  series  is  characterized  by  dark-brown  to  black  surface 
soils  and  gray,  drab,  or  mottled  gray  and  yellowish  subsoils,  derived  through 
deposition  or  reworking  of  the  soil  material  in  glacial  lakes  or  ponds,  the 
dark  color  of  the  surface  soils  being  due  to  the  high  percentage  of  organic  matter 
caused  by  the  decay  of  plants  in  the  presence  of  water  under  swampy  condi- 
tions. The  soils  of  the  Clyde  series  grade  into  Muck  and  Peat  on  the  one 
hand  and  such  glacial-lake  soils  as  the  Dunkirk  series  on  the  other,  without 
very  sharp  boundary  lines.  They  are  distinguished  from  the  Poygan  soils  by 
the  gray  instead  of  reddish  subsoils,  and  from  the  Fargo  in  the  general  ab- 
sence of  calcium  cart)onate.    The  topography  is  level  and  the  soils  are  naturally 
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poorly  drained,  but  when  reclaimed  they  are  highly  productive  and  valuable 
for  com,  grass,  sugar  beets,  cabbage,  and  onions. 

Area  and  dUtribution  of  the  soils  of  the  Clyde  series. 


Sou 


state  or  area-^ 


Acres. 


Clyde  sand.. 

naveUysand. 


sandy  loam. 


stony  sandy  loam.. 
One  sandy  loam.... 


loam.. 


silt  loam 

day  loam 

sflty  olay  loam., 
olay 


Michigan  1,  2,  3,  7,  8 

Michigan  1,8 

Indiana  7;  New  York  6,  6,  9, 13;  Wisconsin  8,  4. 

Indiana  3;  Michigan  2,  6,  8;  Pennsylvania  7;  Wisconsin  15 

Michigan  8 

Indiana  1;  Michigan  6, 8;  New  York  fi.  9, 10,  12:  North  Dakota 

1:  Wisconsin  3, 12. 
Indiana  1, 7;  Michigan  1,  2, 5, 8;  New  York  6, 10, 11, 12;  North 

Dakota  2;  Wlsoonsln  3, 15. 

Michigan  8;  New  York  13;  Wisconsin  3,  4,  8 

Michigan  10;  New  York  11;  Wlsoonsln  12 

Wisconsin  4, 15 .' 

Indiana  1, 3;  Michigan  8, 9;  New  York  5, 12;  North  Dakota  1; 

Ohio  8. 


97,400 
24,666 
66,624 

126,400 
8,000 

108,036 

510,862 

36,786 

16,900 

68,028 

310,040 


Total 1,358,682 


1  For  key  to  numbers  In  this  oolumn  see  p.  738. 

Dunkirk  series, — The  Dunkirk  soils  are  derived  from  the  weathering  of 
glacial-lake  deposits,  and  include  the  lighter  colored  soils  formed  from  such 
material.  The  surface  soils  range  from  brown  to  gray  in  color  and  the  sub- 
soils from  brown  to  yellow  or  gray,  with  or  without  mottling.  The  topography 
varies  with  the  thickness  and  character  of  the  deposits  as  well  as  with  the 
character  of  underlying  topography  It  ranges  from  smooth  to  rough,  the 
former,  however,  being  the  more  characteristic. 

The  important  criteria  in  distinguishing  these  soils  are:  (1)  The  derivation 
from  glacial-lake  deposits  determined  by  (a)  the  nature  of  the  material  (clay, 
silt,  gravel) ;  (b)  the  smoothness  of  the  topographic  outline;  {c)  the  stratifica- 
tion of  the  material ;  and  (2)  the  color  of  the  soil  and  subsoil. 

Area  and  distrilmtion  of  the  soUs  of  the  Dunkirk  series. 


Sou 


Dunkirk  sand. . 


gravel 

gravelly  sand 

coarse  sand 

fine  sand 

sandy  loam 

gravelly  sandy  loam, 
fine  sandy  loam 

loam 

stony  loam 

gravelly  loam 

shale  loam 

silt  loam 

clay  loam 

silty  clay  loam 

clay 

stony  clay 


Total... 


State  or  area.* 


Michigan  9;  Minnesota  3;  North  Dakota  8;  Ohio  8;  Pennsyl- 
vania 7:  Wisconsin  8. 

New  York  6, 18;  Ohio  1;  Pennsylvania  7 

Michlmn5,8;  New  York  6, 10 

New  York  11 

Indiana  1.  7;  Michinn  5,  8;  New  York  1,  6,  8,  9, 10, 12, 18,  14; 
Pennsylvania  7;  Wisconsin  10. 

Indiana  1;  Michigan  9;  New  York  11, 12,  13;  Ohio  8, 10;  Wis- 
consin 12. 

New  York  6,  10,  12,  13,  15,  18;  Ohio  1;  Pennsylvania  7 

Indiana  1;  New  York  6,  8,  0, 10,  11,  12, 13,  14, 15, 18;  Ohio  1, 
3;  Pennsylvania  7;  Wisconsin  12. 

New  York  1,  6, 10, 11, 12, 13, 16;  Ohio  3;  Pennsylvania  7 

New  York  8 

New  York  1, 6, 9, 10, 11, 13, 14, 15;  Ohio  3;  Pennsylvania  7 

New  York  15;  Pennsylvania  7 

New  York  6,  8,  9, 10, 12, 13, 14, 15;  Pennsylvania  7 

Michigan  10;  New  York  1,  9, 12, 15;  Ohio  8 

New  York  10, 13 

New  York  1, 6, 8. 9, 11, 12, 13, 14, 18;  Ohio  1, 3;  Pennsylvania  7. 

New  York  1,6,  15 


Acres. 


82,816 

8,744 

82,002 

3,200 

225,152 

60,632 

83,866 
266,608 

245,184 
38,208 

172,800 
5,824 

162,044 

128,768 
55,232 

212,290 
40,064 


1,833,004 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Elmwood  series. — ^These  soils  are  developed  in  a  former  high-level  bed  of  the 
Qreat  Lakes  and  are  formed  through  the  deposition  of  sandy  material  over 
lacustrine  clays.  The  surface  soils  are  yellowish  or  grayish  in  color,  though 
darker  in  depressed  areas  where  vegetable  matter  has  accumulated.  The  clay 
subsoils  are  stratified.    The  topography  is  flat  to  undulating  and  the  agrlcul- 
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tural  %'alue  of  the  soils  depends  upon  their  ability  to  overcome  the  naturally 
poor  surface  drainage  and  the  slowness  with  which  water  passes  through  the 
imperrlous  clay  subsoils.  Fruit  and  general  farm  crops  are  grown  upon  the 
Elmwood  loam  In  Michigan. 

Area  and  distribution  of  the  soil  of  the  Elmxcood  seHes. 


Soil  name. 

State  or  area.^ 

Acres. 

FlmwnrK]  loftm . 

MinhigAfil 

3,810 

1  For  key  to  number  in  this  column  see  p.  733. 

Fargo  series. — ^The  series  occurs  principally  in  old  Glacial  Lake  Agasslz  in 
the  Red  River  Valley  and  In  other  old  ;jlncinl-lake  beds  in  the  same  region.  The 
soils  have  been  formed  by  the  reworking  of  glacial  material  and  its  deposition 
in  glacial  lakes.  They  are  very  black  In  color  and  contain  a  very  large  per- 
centage of  organic  matter,  in  some  cases  enough  to  make  them  slightly  mucky. 
There  is  also  present,  especially  in  the  subsoil,  a  large  percentage  of  lime. 
In  this  respect  they  differ  from  the  Clyde  soils,  which  are  noncalcareous.  The 
topography  of  this  series  is  uniformly  level.  . 

Area  and  distribution  of  the  soils  of  the  Fargo  series. 


Soil  name. 


State  or  arca-^ 


Acres. 


Fai«Dflaad 

sandy  loam 


a  reify  aandy  loera  . . . 
ssandyloam 

loun 


clay  loam  . 


itiated. 


North  Dakota  3, 8 

North  Dakota  8, 9 

North  Dakota  9 

Minnesota  8 

Minnesota  1,3;  North DakoU 3, 4, 8, 9 

Minnesota  3, 4;  North  Dakota  1, 3, 4, 8, 9 

North  Dakota  3. 9 

Minnesota  3, 6;  North  Dakota  4, 8, 9, 10 

Minnesota  1, 3, 6;  North  Dakota  3, 9;  South  Dakota  2. 

Minnesota  1;  North  Dakota  3, 8, 9, 11 

North  Dakota  10 


51,520 

164,100 

58  504 

94,447 

482,384 

388,984 

6,528 

1M,368 

601,094 

150,296 

694,784 


Total. 


2,736,000 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Fo»  series. — ^The  Fox  soils  are  gray  to  brown  in  color  and  occur  typically 
on  a  level  topography.  When  the  topography  is  not  level  its  variation  is  due 
to  the  occurrence  of  potholes  or  to  the  existence  of  valleys  eroded  since  the 
formation  of  the  plain  or  the  deposition  of  the  material.  The  material  was 
laid  down  either  as  outwash  plains  or  as  terraces  along  streams  within  the 
glacial  area  or  flowing  out  of  It.  It  consists  largely  or  wholly  of  glacially 
derived  material,  but  must  contain  a  large  percentage — ^at  least  25  per  cent— of 
llmestona  This  can  be  determined  only  through  an  examination  of  the  gravelly 
materia]  usually  found  in  the  subsoil. 

Area  and  distribution  of  the  soUs  of  the  Fox  series. 


— I 

Soil  name. 


State  or  area.^ 


Acres. 


Fox  sand 

fiti^  sand 

sandy  loam 

oaTelly  sandy  loam. 

fine  sandy  loam 

loam 

gravelly  kNun 

sUtloom 


Total. 


Wisconsin  8 

Wisconsin  3 

Wisconsin  8 

New  York  4;  Wisconsin  8... 

Wisconsin  3 

New  York  4 

New  Jersey  2;  New  York  4. . 
Wisconsin  4,8 


2,368 

9,344 

2,048 

12,928 

704 

1,600 

42,624 

15,040 


86,656 


I  For  key  to  numbers  in  this  column  see  p.  733. 
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Hartford  series. — The  soils  are  red,  brown,  or  yellow  in  the  surface  section, 
underlain  by  yellowish  subsoils  of  a  sandy  character  but  containing  little  or 
no  gravel,  which  constitutes  one  of  the  prominent  characteristics  of  the  Mer- 
rimac  series.  The  soils  were  laid  down  in  glacial  lakes  and  deltas,  the  rock 
material  coming  mainly  from  areas  of  diabase  or  Triassic  sandstone.  Th^ 
now  exist  as  high  terraces,  principally  in  the  Connecticut  Valley,  and  the 
underdrainage  is  thorough,  but  not  so  excessive  as  In  the  Merrimac  soils.  The 
topography  is  level  to  undulating,  the  latter  characteristic  being  due  to  wind 
action,  which  in  some  areas  is  at  present  an  active  force.  These  soils  are 
most  valuable  for  the  production  of  truck  crops  and  tobacco. 

Area  and  distribution  of  the  soils  of  the  Hartford  series. 


Soil  Dame. 

State  or  area.i 

Acres. 

Hartford  sandy  loam 

9S,aOA 

very 'flue  SAndy  loam  

do ' 

irlSi 

Total 

112,588 

I  For  key  to  liumbera  In  this  column  see  p.  783. 

Hempstead  series, — ^The  Hempstead  soils  are  brown  to  black  in  color  in  the 
soil,  the  darker  color  predominating  in  all  except  the  lightest  types.  The  Bob- 
Boils  are  yellow  to  reddish  yellow  in  color  and  are  usually  somewhat  heavier 
than  the  soils.  The  subsoils  rest  on  gravel  or  sand  beds  at  about  24  inches 
from  the  surface.  The  gravel  is  mainly  quartz.  The  topography  is  essentially 
level,  the  only  relief  consisting  of  dry-stream  channels  which  traverse  the 
area  of  these  soils.  They  are  derived  from  the  weathering  of  glacial  outwasih 
material  and  have  been  identified  only  on  the  southern  smooth  prairie  plains 
of  Long  Island.  Where  utilised  at  all  they  are  used,  under  intensive  fotill- 
sation  and  cultivation,  for  the  production  of  market  garden  crops. 

Area  and  dUstrihution  of  the  sMs  of  the  Hempstead  series. 


State  or  I 


AflNt. 


Honpttcad  loam 

Hampflead  gravelly  loam . 


New  York  7. 
New  York  7. 


84,M0 
19,964 


Total. 


88,8M 


>  For  koy  to  namben  In  this  oolomn  aee  p.  788. 

Honeoye  series. — The  Honeoye  series  consists  of  brown  loam  soils  of  variable 
depth,  but  usually  thin,  and  passing  without  much  change  in  general  color  or 
physical  character  into  the  subsoil.  The  subsoil  directly  overlies  the  upper 
strata  of  Onondaga  limestones  of  Devonian  age,  fragments  of  which  oocor 
throughout  the  soil  profile  This  material  is  residual  from  the  weathering  of 
the  limestone,  and  mixed  with  it  is  osaally  found  varying,  though  not  large, 
quantities  of  glacial  material  left  as  remnants  following  the  scouring  by  glacial 
stream.  The  series  occupies  valley  positions  where  there  has  be^i  considerable 
stream  erosion  in  glacial  times.  The  topography  is  usually  gently  undulating 
to  rolling  and  sometimes  slightly  ridgy.  The  soils  are  so  thin  and  stony  that 
they  are  easily  affected  by  drought  and  are  comparatively  little  used  for  agri- 
culture. 

Area  and  distribution  of  the  soU  of  the  Honeoye  series. 


Soil  name. 

State  or  area.^ 

Aoree. 

New  York  6»  10, 13 

9,800 

>  For  key  to  munbers  in  this  oohimn  mo  p.  788. 


Digitized  by 


Google 


GLACIAL  LAKE  AND  RIVER  TERRACE  PROVINCE. 


175 


Hoosio  aeries. — ^This  series  consists  of  the  high  glacial  terrace  and  delta  soils 
found  typically  developed  in  eastern  New  York  and  western  New  England. 
They  are  brown  to  yellow  in  color  and  generally  gravelly  and  sandy*  especially 
in  the  lower  depths.  They  are  well  elevated  above  present  drainage  channels 
and  consequently  well  to  excessively  drained.  The  materials  making  up  the 
series  are  derived  from  the  mingled  glacial  and  residual  debris  of  the  crystalline 
and  semlcrystalline  rocks  of  the  region.  A  large  proportion  of  the  gravel  con- 
t^t  consists  of  thin,  waterwom  shale  and  slate.  These  soils  differ  from  the 
Merrimac  series,  which  consist  of  broad  flat  terraces  along  the  major  streams 
of  New  England,  and  which  are  formed  largely  from  wash  from  acidic  rocks  of 
a  more  coarsely  crystalline  character. 

Area  and  diairibution  of  the  soils  of  the  Hoosic  aeries. 


SoQname. 


State  or  area.* 


AOTOB. 


Hoosic  gravel 

ooaraesand 

flzieaand 

sandy  loam 

"rnndyloam. 


cravellya 
loam 


grav^yloam.. 
sQtloam 


Total. 


New  York  17.. 

do 

do 

New  Jersey  2.. 
New  York  17.. 
New  Jersey  2.. 

do........ 

New  York  17.. 


31,232 
6,080 
7,168 

8^640 
6,060 
26,240 
4,288 


96.616 


1  For  key  to  mimbers  in  this  column  see  p.  783. 

Hudson  aeriea. — ^The  soils  are  light  brown  to  yellowish  brown  and  are  under- 
lain by  drab  to  yellowish  subsoils.  The  latter  are  generally  lighter  in  texture 
than  the  soils  of  the  Vergennes  series.  They  occur, as  gladal-lake  terraces  In 
the  ralley  of  the  Hudson  River  south  of  the  confluence  with  the  Mohawk  River. 
The  material  was  deposited  in  Glacial  Lake  Albany  and  is  composed  prindpaUy 
of  wash  from  glaciated  slate  uplands.  These  soils  are  lighter  in  color  than  the 
Vergmnefl  soils  and  are  noncalcareous. 

Area  and  diatrilmtUm  of  the  aoUa  of  the  Hudaon  aeriea. 


Soil  name. 

State  or  area.i 

Acres. 

Hndmn  sanely  loam 

NewYt 
do. 

■rk4 

1,886 
6^400 
8^904 
1,068 

o:m4 

Hw  landy  loam 

loam 

do 

dtlcMm 

do 

fteyloam 

do 

I^tal 

a8,«2 

1  For  key  to  number  in  this  ocdumn  see  p.  733. 

lAdgenoood  aeriea. — ^The  Udgerwood  series  is  marked  by  dark-brown  soils 
with  Ught-brown  or  mottled  reddish,  brown,  and  white  subsoils,  generally 
coarser  in  texture  than  the  soils.  The  soils  are  devdoped  in  old  abandoned 
pregladal  stream  channels  in  the  Northwestern  Prairie  States,  the  material 
haying  been  laid  down  by  glacial  wat^s.  The  topography  varies  from  nearly 
level  to  somewhat  hilly,  the  latter  feature  being  possibly  due  to  the  action  of 
wind.  The  drainage  is  variable,  those  areas  which  are  low  and  wet  furnishing 
good  grazing  land,  while  the  higher-lying  and  hillier  areas  constitute  good  farm- 
ing land  for  the  production  of  the  small  grains,  as  well  as  potatoes  and  truck 
crops. 

Area  and  diatrilmtion  of  the  aoU  of  the  lAdgenoood  aeriea. 


Soil  name. 

State  or  area.> 

Acres. 

North  Dakota  9 

10,048 

1  For  key  to  number  in  this  oolmnn  see  p.  783. 
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Livingston  series. — The  series  includes  brown  or  grayish-brown  surface  soils 
abont  10  inches  In  depth,  underlain  by  gray  and  brown  mottled  subsoils  of  some- 
what lighter  color.  The  soils  are  derived  from  two  sources.  The  subsoil  in 
many  instances  is  almost  wholly  residual  In  character  from  underlying  shales, 
while  the  surface  soil  is  formed  through  intermixture  of  this  residual  material 
with  remnants  of  the  glacial  material  surviving  glacial  stream  action  in  the  local 
valley  positions  where  these  soils  are  found.  The  topography  is  usually  rather 
flat  to  gently  rolling  and  the  natural  surface  drainage  poor.  The  soils  are  nat- 
urally well  adapted  to  grass  or  pasture  and  when  well  drained  produce  good 
yields  of  general  farm  and  grain  crops. 

Ana  and  (listrihuiion  of  the  soils  of  the  Livingston  sctics. 


Soil  name. 


State  or  area.^ 


Acres. 


Livingston  loam New  York  6.. . 

BiUy  clay  loam New  York  13. . 


Total. 


13,504 


19,712 


i  For  key  to  numbers  in  this  column  see  p.  733. 

Lockport  series, — ^The  Lockport  series  Includes  surface  soils  of  light-brown, 
brown,  or  slightly  reddish-brown  color,  overlying  subsoils  of  distinctly  Indian- 
red  color  and  not  infrequently  mottled  with  yellow,  and  light  gray.  These  soils 
occur  in  the  low  Ontario  I^ke  Plain  in  northern  New  York  and  are  usually  thin, 
the  subsoils  frequently  grading  into  broken-up  and  more  or  less  decomposed 
red  Medina  sandstone  and  shale,  fragments  of  which  frequently  occur  in  the 
subsoil  and  sometimes  at  the  surface.  The  soils  have  been  formed  both  through 
the  weathering  of  the  underlying  Medina  formation  and  through  the  lacustrine 
sediments  which  have  been  left  upon  the  recession  of  former  Glacial  Lake 
Iroquois.  Drainage  is  usually  poor  and  requires  some  artificial  assistance. 
When  drained  these  .soils  are  used  for  the  production  of  general  finrm  crops, 
particularly  the  grains  and  grasses.  Some  fruits,  such  as  apples,  cherries,  pears, 
quinces,  etc.,  are  produced  upon  the  better-drained  members  of  the  series,  and 
the  value  of  the  areas  where  the  orchards  have  come  into  bearing  ranges  from 
$90  to  $200  an  acre. 

Area  and  distribution  of  the  soils  of  the  Lockport  series. 


Soil  name. 


Lockport  fine  sandy  loam. 

stony  loam 

clay 


Total. 


State  or  area.^ 


New  York  10.. 

.....do 

Now  York  12.. 


Acres. 


4,006 
12,644 
6,6M 


23,206 


1  For  key  to  nomben  in  this  column  see  p.  733. 

Manchester  series, — ^The  soils  of  the  Manchester  series  are  generally  rather 
sandy  in  texture  and  the  surface  soils  are  red  or  brown  in  color.  The  subsoils 
are  red  or  reddish  and  in  the  lower  part  of  the  profile  grade  into  the  gUicial  till 
giving  the  Wethersfield  series,  which  overlies  the  Triasslc  red  sandstone  forma- 
tion. The  series  is  formed  from  old  alluvial  or  lacustrine  sediments  disposed  as 
terraces  in  the  Connecticut  Valley,  and  their  geographical  occurrence  is  inter- 
mediate between  the  deeper  lacustrine  soils  of  the  Hartford  series  and  the  till 
soils  of  the  Wethersfield.  The  surface  is  generally  rolling  in  character  and  the 
subsoils  are  porous  enough  to  effect  good  underdralnage.  As  a  rule,  however, 
the  subsoils  are  more  retentive  than  those  of  the  Hartford  series  and  the  series 
has  a  higher  agricultural  value.  Fruit,  early  truck,  grains,  and  tobacco  are 
grown  upon  the  Manchester  soils. 
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Soil  name. 

State  or  area.i 

Acres. 

•  >'inMhtfft«r  «"•  wind 

do 

46,403 

nndT  louii 

44,ieo 

Total 

90,632 

>  For  key  to  numbers  in  this  column  see  p.  733. 

Mankato  series. — ^The  soils  are  brown  to  black  in  color  and  grade  into  reddish- 
brown,  sandy-textured  sabsolls,  which  directly  overlie  the  bedrock  of  sandstone 
or  arenaceous  Shakoper  limestone  of  Ordovician  age.  The  soil  material  varies 
in  depth,  but  is  usually  not  more  than  1  or  2  feet  in  thickness  over  the  bedrock. 
In  some  places  the  rock  outcrops  and  in  others  glacial  bowlders  are  present. 
The  surface  soils  are  derived  from  alluvium  deposited  by  streams  probably  of 
Glacial  age,  while  the  subsoils  are  to  a  considerable  extent  residual.  The  soils 
occur  as  high  terraces  along  rivers  In  the  Central  Prairie  and  Northwestern 
States.  The  topography  varies  from  level  to  rolling.  The  more  sandy  members 
of  the  series  are  porous  and  inclined  to  be  droughty,  while  the  heavier  soils 
frequently  require  artificial  drainage.  The  soils  are  adapted  to  truck  crops, 
general  farm  crops,  and  pasture  land,  depending  upon  the  texture  and  drainage. 

Area  and  distribution  of  the  soils  of  the  Mankato  series. 


Soli  name. 

State 

orarea.1 

Acres. 

iff»nb*«i>  mnd                         -                         

Missouri  20 

448 

sandy  loam. . . 

^ 

Minnesota  1. 
do 

2,816 

loam 

1,600 

Total 

4,864 

I  For  key  to  numbers  In  this  column  see  p.  733. 

Merrimac  series. — ^The  surface  soils  of  the  Merrimac  series  are  brown  to 
li^t  brown  in  color  and  are  usually  underlain  by  yellowish  sand  and  gravel. 
This  series  is  found  almost  entirely  in  the  New  England  States  and  constitutes 
the  glacial  terraces  which  occur  along  nearly  all  the  streams  of  this  section. 
The  material  consists  principally  of  crystalline  rocks  which  were  ground  up  by 
the  ice^  reworked  by  water,  and  deposited  during  the  close  of  the  Glacial  period* 
These  soils  are  abundantly  developed  in  New  England  and  eastern  New  York 
on  high  terraces  along  the  streams.  From  their  composition  and  structure  they 
are  usually  leachy  soils,  especla'Uy  the  coarser-textured  members. 

Area  and  distribution  of  the  soils  of  the  Merrimac  series. 


Sou 


state  or  area.^ 


Acres. 


Ifsrrtmac  sand 

coarse  sand. 


sandy  loam 
gravelly  san 
coarse  sandy  loam 


gravelly  sandy  knm . . . 
"lof— 


fine  sandy  loam, 
silt  loam 


New  Hampshire  1, 2 

Connecticut  1;  Massachusetts  1;  New  Hampshire  1,  2; 

New  York  7;  Rhode  Island  1. 

Massachusetts  2 

Connecticut  1. 2;  Massachusetts  1, 2;  New  Hampshire  1, 2.. 
Connecticut  i;  Massachusetts  1.  2;  New  York  7;  Rhode 

Island  1. 

Connecticut  2;  Massachusetts  2;  New  Hampshire  2 

Rhode  Island  1 


44,480 
138,668 

62,400 
260,412 
247,616 

26,432 
4.028 


Total. 


788,886 


1  For  key  to  numbers  in  this  column  see  p.  733. 
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Newton  series. — ^This  series  is  marked  by  yellowish  or  brownish  surface  soils 
overlying  beds  of  muck  or  peat,  or  sands  or  sandy  loam,  containing  a  large 
proportion  of  organic  matter.  The  surface  soils  vary  In  depth  from  a  few 
inches  to  2  feet  or  less,  though  in  some  instances  the  depth  may  exceed  2  feet. 
The  soils  are  formed  by  the  deposition  of  material  from  glacial  lakes  or  streams 
over  highly  organic  deposits  which  have  accumulated  during  conditions  of 
instability  of  the  glacial  lakes  at  the  close  of  the  last  glacial  epoch.  The 
topography  is  level  to  somewhat  undulating  or  hummocky,  where  subsequ^it 
modification  by  wind  action  has  taken  place,  and  for  the  most  part  drainage  is 
rather  poor.  On  account  of  the  generally  low-lying  position  and  unobstructed 
drainage^  the  soils  are  principally  used  for  pasturage. 

Area  and  distribution  of  the  soU  of  the  Netoton  series. 


Soil  Dame. 

State  or  area.^ 

Acres. 

Nffwton  line  auid 

Tnd^nft  7      , 

5,888 

^  For  key  to  number  in  this  oolunm  see  p.  733. 

Orono  series. — The  surface  soils  of  the  Orono  series  are  light-brown  and  graj 
and  the  subsoils  are  gray.  The  heavier  members  occupy  estuarine  and  glacial- 
lake  plains  or  outwash  plains  and  their  drainage  is  good  to  excessive,  while  the 
lighter  members  are  derived  from  esker  and  glacial-delta  material,  and  artificial 
drainage  is  sometimes  necessary.  These  soils  are  derived  from  stratified  drift  or 
glacio-moraine  deposits.  The  crop  adaptation  varies  with  texture  and  drainage, 
the  heavier  soils  being  best  suited  to  grass  and  grains,  those  of  intermediate 
texture  to  general  farming,  and  the  light,  sandy  ones  to  special  truck  crops. 
The  silty  clay  is  one  of  the  types  largely  in  use  for  potatoes,  principally  becaase 
of  its  smooth  topography  and  the  ability  to  use  machinery  on  it. 

Area  and  distribution  of  the  soils  of  the  Orono  series. 


Soil  name. 

State  or  area.* 

Acres. 

Orooo  flTie  nnd 

Vf^lnft^i,, 

3,264 

sravelly  sandy  loam 

do 

4,^ 

"nfl  aandy  loam 

do 

M 

fQt  loam  ' 

do 

14,464 

satTclay 

do .* 

88,20D 

Total 

106,920 

1  For  key  to  numbers  m  this  column  sac  p.  788. 

Plain/leld  series. — The  surface  soils  of  the  Plainfleld  series  range  in  color 
from  brown  to  grayish  yellow,  while  the  subsoils  are  usually  yellow  to  pale 
yellow.  This  series  is  developed  in  the  deep  drift-covered  areas  of  Wisconsint 
Michigan,  and  Minnesota,  and  comprises  soils  formed  from  sandy  and  gravelly 
glacial  debris  washed  out  from  the  fronts  of  the  glaciers.  It  U  also  developed 
as  deep,  fllled-in  valleys  along  major  and  minor  streams  like  the  Manistee  and 
Au  Sable  Rivers  in  Michigan,  and  the  Wisconsin  River  in  Wisconsin.  The  first 
phase  occurs  as  nearly  level  or  gently  sloping  outwash  aprons  connected  with 
terminal  moraines,  while  the  second  is  formed  by  the  filling  in  of  valleys,  often 
several  miles  in  width,  during  periods  of  former  glaciation.  Upon  the  flat 
floors  of  some  of  these  valleys  moraines  of  the  later  ice  sheets  have  been  de- 
posited, leaving  intermorainic  exposures  in  the  form  of  level  plains.  The 
greater  part  of  the  material  of  the  series  has  been  considerably  assorted  by 
voluminous  glacial  waters,  and  consists  mainly  of  sand  and  gravel.  The  de- 
posits are  deep  and  the  soils  leachy  and  droughty. 
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Sou 


State  or  area.^ 


Acres. 


FlainOeld  sand ,  Michigan  5;  Wisoonsin  3,5,6,7,10,11,15,16. 


flue  sand 

sandy  loam 

loam 

sQtloam 

fine  sandy  locun. 


Total. 


Wisoon8in3,  7 

niinois  11;  Wisconsin  3,5,9. . 

Wisconsin  15 

Illinois  10;  Wisconsin  3, 6, 15. 
Wisconsin  3, 16 


327,562 
22,912 
46,65« 
4,160 
58,048 
10,752 


470,080 


1  For  key  to  numbers  in  tbls  column  see  p.  733. 

Poygan  serieg. — ^The  surface  soils  of  the  Poygan  series  are  dark  brown  to 
black  in  color,  and  differ  from  the  Clyde  soils  in  overlying  the  pinkish-red  clay 
which  gives  rise  to  the  Superior  serie&  This  series  is  associated  with  the 
Superior  soils,  and  is  developed  chiefly  in  the  Upper  Peninsula  of  Michigan, 
Wisconsin,  and  Minnesota.  The  soils  are  level  to  gently  undulating  in  topog- 
raphy and  occur  in  old  lake  bottoms. 

Area  and  distHbution  of  the  soils  of  the  Poygan  series. 


Soil  name. 

State  or  area.i 

Acres. 

Wisconsin  8 •. .     . 

64 

fine  sandy  loam 

Wianfttiiiin  4         ..      , 

329 

ffiitioftFnr.  

WisMPSin  8 

384 

cl^iy  loam . . 

Wisconsin  16 

23,232 

claV 

Wisconsin  4. 16 

87,606 

Total 

61,696 

1  For  Icoy  to  numbers  In  this  column  see  p.  738. 

8auff(ituck  series, — The  Saugatuck  series  is  distinguished  by  the  spotted  ap- 
pearance of  the  surface  soils  and  the  uniform  presence  of  red  subsoils.  The 
soils  are  generally  sandy  in  nature  and  the  surface  colors  vary  from  white 
through  gray  and  red  to  almost  black,  alternating  with  spots  where  under- 
lying iron  crusts,  or  hardpan,  come  to  the  surface  or  impart  a  decided  red 
color  to  the  soiL  These  iQWts  vary  in  extent  from  1  to  several  rod&  The 
sandy  material  and  iron  crusts  are  underlain  at  from  3  to  6  feet  by  impervious 
lacustrine  clays,  and  this,  combined  with  the  generally  level  or  only  slightly 
undulating  topography,  produces  the  obstructed  drainage  conditions  under 
which  the  iron  crusts  are  formed.  The  presence  of  the  crusts  is  sufficient  in 
some  places  to  affect  injuriously  the  penetration  of  the  roots  of  crops  or  to  in- 
terfere with  the  downward  passage  of  surface  watera  The  series  is  typically 
developed  in  the  fruit  belt  of  western  Michigan,  and  where  the  hardpan  is 
not  too  near  the  surface  and  drainage  is  adequate  fruit  and  general  farm  crops, 
including  potatoes,  do  well. 

Area  and  distribution  of  the  soil  of  the  Saugatuck  series. 


Soil  name. 


Sncatiioksaad. 


State  or  area.^ 


Mlchiganl. 


Acres. 


21120 


1  For  key  to  nmnber  In  this  column  see  p.  733. 

Siowr  series. — ^This  series  occurs  in  the  glaciated  region  of  the  Central  siud 
Northwestern  States,  and  comprises  the  dark-brown  to  black  terrace  soils, 
characterized  and  distinguished  from  the  Wabash  series  in  occupying  terraces 
above  overflow  and  by  a  bed  of  gravel,  usually  within  3  feet  of  the  surface. 
It  differs  from  the  Waukesha  series  in  its  occurrence  as  comparatively  narrow 
areas  along  streams,  instead  of  broad  outwash  plains  associated  with  moralnea 
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The  underlying  gravel  bed  has  a  very  msrked  effect  npon  the  drainage  of  the 
80II&  and  causes  crops  to  suffer  In  time  of  drought,  except  In  areas  where  the 
gravel  Is  several  feet  below  the  surface. 

Area  and  diatribution  of  the  boUs  of  the  Sioux  Beriea. 


state  or  uttJ 


Aam. 


BktaxuaA 

study  loam. 


mvelly  Mmdy  loam. 


study  Uwm... 


-.«««>.«.- 1:  WisooDslnO.U 

Indlant  8,  10;  lows  1;  iunnisoU  4,  6;  Kiawiirl  14;  Soath 

Dakota  2:  Wisconsin  6»  14. 
WtooonslnO. 


navtfly 
alt  loam 
elayloam.. 
olay 


liimMM>ta  6;  North  Dakota  6;  Wisooosin  9.. 
UUnoislO;  IndianaS.lO;  North  DakoU  8. . . 

Minnesota  6;  North  DakoU  8 

Indiana  10;  MinnoBotoS;  Wisconsin  0 

Indiana  4. 

North  Dakota* 


87,606 
141.066 


U,6S0 
78,060 
83,704 

2,m 


Total.. 


>  For  key  to  numbers  in  this  oolomn  see  p.  788. 

Suffleld  serieB.— The  Suffleld  series  Includes  dark-drab  soils  resting  npon  gray 
or  drab  subsoils.  The  subsoils  are  impervious  and  usually  show  stratification. 
The  origin  is  from  glacial  lake  or  possibly  marine  sediments  deposited  during 
the  Ghamplaln  period.  The  topography  is  level  to  gently  undulating,  often 
with  sharply  defined  V-shaped  erosion  valleys,  the  soils  occurring  as  terraces 
above  the  Ck>nnectlcut  River.  Both  surface  and  underdralnage  are  usually  defi- 
cient, so  that  the  soils  are  not  used  to  any  considerable  extent  for  cultivated 
crops,  being  best  adapted  to  grasa 

Area  and  diBtribution  of  the  soUb  of  the  Suffleld  BerieB. 


I  For  key  to  numbers  in  this  oolumn  see  733 


Superior  BerieB.— The  surface  soils  are  gray,  brown,  or  reddish,  with  pinkish- 
red  to  light  chocolate  red,  rather  dense  clay  subsoils.  The  series  comprises  a 
group  of  ghidal-lake  soils  developed  principally  along  the  margaln  of  Lake 
Superior,  but  found  to  a  lesser  extent  along  the  western  shore  of  Lake  Michigan 
and  in  central  Wisconsin  and  Minnesota,  and  is  largely  confined  to  tlie  heavier 
textured  members,  though  in  some  places  sands  and  sandy  loams  have  been 
subsequently  deposited  on  the  red  clay,  giving  rise  to  soils  of  a  light  sandy  char- 
acter. The  topography  is  usually  level  to  only  slightly  undulating,  though 
erosion  produces  sharp  V-shaped  gullies  and  stream  valleya  Stratification  is 
usually  present  in  the  deep  subsoils,  which  are  calcareous.  The  series  is  well 
adapted  to  the  production  of  grasses,  grains,  and  the  general  farm  crops. 

Area  and  distribution  of  the  BoUs  of  the  Superior  serieB. 


Soli  name. 

State  or  area.^ 

Acres. 

8np<»iior  f<ATi<] 

Wisconsin  7 

14,848 

sandv  loam 

WL««onain  1, 13,  16 

103.488 

fine  eandy  loam 

loam 

AV <Mvmain   7    10 • • 

2.762 

Wisconsin  16 

3,828 

cflt  IrMkm 

\f innr^fintA  ?'   WiflCOnsln    1.. 

17,664 

WI«POTLqlTl  7    8    16 

12,082 

flilty  day  "loam!!.,!!, 
clay 

8,064 

MidJiSS°4;  Mlnn^to"  '2.  6;  Wisconsin  1.  2. 18 

311,860 

Total 

473.586 

I  1 

For  key  to  numbers  in  this  column  see  p.  733. 
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Ttmawanda  Beries.-^The  surface  soils  are  brown  to  black,  and  are  underlain 
by  Bobsoils  consisting  of  two  rather  distinct  members,  the  upper  of  drab  or 
yellow  and  brown  mottled  heavy  clay  loam  or  sandy  loam,  grading  sometimes 
Into  sticky  sand  of  the  color  and  consistency  of  brown  sugar.  The  origin  ig 
stated  to  be  from  alluvium  deposited  upon  glacial  lake  materials.  The  surface 
is  low  and  flat  or  slightly  undulating  along  streams.  The  soils  as  a  whole  are 
poorly  drained  and  some  areas  are  subject  to  overflow  or  inundation  througb 
lack  of  drainage.  Fair  crop  yields  are  secured  in  good  seasons,  but  favorable 
conditions  are  uncertain.  The  soils  are  in  use  to  some  extent  for  the  production 
of  the  heavier  types  of  truck  cropa 

Area  and  distribution  of  the  soil  of  the  Tonawanda  series. 


Soil  name. 

State  or  area.^ 

Acree. 

New  York  12 

16,168 

1  For  key  to  number  In  this  column  see  p.  738. 

Twnkhannock  series.— The  Tunkhannock  series  consists  of  Indian-red  soils 
and  subsoils,  developed  as  terraces  in  the  Glacial  Lake  and  River  Terrace  prov- 
ince, the  types  occurring  above  ordinary  overflow,  usually  along  relatively  small 
streams  in  the  glaciated  region.  The  soil  material,  is  derived  from  the  wash 
.from  red  till  upland  soils  like  the  Lackawanna.  It  also  includes  small  areas 
of  kame  material  which  has  been  left  in  valleys  or  small  V-shaped  drainage- 
ways  in  the  hills.  It  differs  from  the  Lackawanna  soils  in  being  water  assorted 
and  from  the  Barbour  soils  in  occupying  a  higher  topographic  position.  Tbe 
soils  are  like  the  Chenango  soils,  except  in  the  matter  of  color,  and  are  of  about 
the  same  agricultural  value. 

Area  and  distribution  of  the  soU  of  the  Tunkhannock  series. 


Soil  name. 

State  or  ana.1 

Aam. 

'■>gBktiaaiiiofk'  mvallT  Ioad 

^eDnffvIvani^  4 

2,m 

1  For  key  to  numlMr  in  thlaooluBia  sea  p.  788. 

Tusoarora  smies^-^Ihe  surface  soils  of  the  Tuscarora  series  are  light  brown 
to  gray  In  color,  and  the  subsoils  yellow  or  gray,  sometimes  mottled.  The  prin- 
cipal characteristic  of  this  series  is  the  sharp  difference  in  texture  between  tbe 
usually  rather  sandy  surface  soils  and  the  deep,  denser  impervious  day  sub- 
soils. Alternating  pockets  of  heavy  and  sandy  material  are  ooeaskmally  fouoA 
thtoagfaont  the  whole  section.  The  heavy  clay  substratum  usually  oocnrs  at  ahovt 
80  In^es,  and  is  drab  to  mottled  in  color.  These  soils  are  thought  to  have  been 
formed  by  the  deposition  of  material  from  glacial  lakes,  the  heavier  substratum 
during  the  occupancy  of  the  region  by  deep  waters  and  the  more  sandy  surface 
materials  whUe  the  lakes  were  more  shallow.  The  topography  is  nearly  le^el 
and  the  drainage  poor.  The  soils  are  principally  valuable,  for  hay  where  cleared 
of  tlielr  natural  vegetation  of  swamp  grass,  oak,  and  hickory. 

Area  and  distribution  of  the  soU  of  the  Tusoarora  series. 


Soil  name. 

State  or  area.^ 

Aorea. 

Tonamn  sandy  loam 

New  York  6 

S» 

1  For  key  to  number  in  this  column  see  p.  788. 

Vergennes  series. — Hie  Vergennes  series  is  marked  by  brown,  yellowish,  or 
gimy  soils  underlain  at  varying  depths  by  drab  to  blue  or  light-gray  clay  sub- 
soiliB,  often  calcareous.  This  series  occurs  on  the  terraces  surrounding  Lake 
CSiamplain  and  in  the  St  Lawrence  Valley,  in  northern  New  York.    It  consists 
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of  deep-water  sediments,  known  as  the  Champlain  clays,  deposited  In  postglacial 
times  over  glacial  drift  during  a  period  of  submergence.  Since  the  uplift  these 
clays  have  been  more  or  less  modified  by  stream  action  and  coUuvial  wash  from 
soils  of  the  surrounding  highlands  derived  from  the  underlying  geological  forma- 
tions, usually  sandstone,  shale,  and  limestone,  and  in  limited  areas  by  wash  from 
glacial  drift  soils.  The  surface  is  level  to  gently  rolling,  and  for  the  most  part 
artificial  drainage  is  necessary. 

Area  and  distribution  of  the  soUs  of  the  Vergennes  series. 


Soil 


Vergennes  sand 

srsvellysand.... 

fine  sand 

sandy  loam 

fln«  sandy  loam 


stony  loam 

gravelly  loam. 

sUtloam 

•lay 

black  olay 


Total.. 


State  or  area.^ 


New  York  6 

....do 

New  York  6, 16;  Vermont  1 

New  York  16;  Vermont  1 

New  York  5 

New  York  5, 16;  Vermont  1 

New  York  5, 16, 17;  Vermont  1. 

New  York  5, 16;  Vermont  1 

New  York  5.. 


New  York  6, 16, 17;  Vehnont  I. 
Now  York  17;  Vermont  1 


Acres. 


1,<B4 
4,673 
33,344 

2,112 
8,392 
28,936 
26,304 
11,136 
84,288 
430,012 
4,224 


635,344 


1  For  ke^  to  numbers  In  this  column  see  p.  733. 

MValcott  8erie«.— The  soils  of  the  Walcott  series  vary  from  dark-brown  to 
gray  in  color,  and  range  from  loams  or  finer  textured  soils  to  sands,  only  the 
sandy  loam  so  far  having  been  recognized.  This  series  has  been  recognised 
in  the  northern  prairie  States  in  connection  with  some  of  the  old  glacial  lakes^ 
such  as  Agassiz  Lake,  and  the  materials  which  go  to  make  up  the  soils  are 
of  varying  origin  and  characteristics.  The  series  typically  occupies  the  sites 
of  old  glacial  lake  shores.  The  heavier,  darker  colored  phases  possess  many  of 
the  characteristics  of  the  Fargo  soils,  while  the  lighter  colored  and  more  suidy 
material,  which  has  been  formed  by  wave  action  at  the  margins  of  the  lakes,  and 
been  more  or  less  assorted  and  piled  up  into  hillocks  and  dunes  by  the  winds 
possesses  more  the  characteristics  of  Dunesand.  The  topography  varies  from 
level  to  gently  rolling,  undulnting  or  hillocky.  The  crop  yields  vary  with  the 
character  of  the  soil,  the  heavier  phases  producing  fair  yields  of  prairie  hay, 
while  the  sand  hillocks  are  of  little  value,  except  for  some  special  truck  crops. 


Area  and  distHhution  of  the  soil  of  the  Walcott  series. 

Soil  name. 

State  or  area.* 

Acrea. 

w^aloottr  jmndy  loftm 

North  Dakota  9 

3,264 

1  For  key  to  number  in  this  column  see  p.  733. 

Warners  series. — ^The  characteristics  of  the  Warners  series  are  the  brown  to 
black,  mucky  surface  soil,  varying  from  less  than  an  inch  to  several  feet  in 
depth,  and  the  underlying  subsoil  material  of  soft  white  marl,  which  sometimes 
contains  shells  of  snails  and  other  land  animals,  though  probably  a  considerable 
part  of  it  is  due  to  the  deposition  of  calcium  salts  by  plants,  such  as  Chara, 
which  are  known  to  secrete  this  material.  The  type  occupies  level  positions 
where  the  drainage  has  been  obstructed,  and  more  or  less  organic  matter  has 
accumulated  and  decayed.  Little  of  this  material  has  been  reclaimed  through 
drainage.    It  is  principally  uncleared  and  is  used  for  pasturage. 

Area  and  distribution  of  the  soU  of  the  Warners  series. 


Soil  name. 

State  or  area.^ 

Acres. 

WftmArs  InATTi 

New  York  6, 10, 14 

2,660 

I  For  key  to  numbers  in  this  column  see  p.  733. 
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Waahlmm  aeries. — ^The  Washburn  soils  are  dark-brown  to  nearly  black  and 
are  high  in  the  content  of  organic  matter.  They  usually  overlie  grayish- 
yeUow  or  mottled  yellow  and  brown  subsoils.  The  surface  is  strewn  with 
glacial  stones  and  bowlders  of  granite,  gneiss,  or  sandstone,  and  some  small 
Bhale  fragments  are  also  present,  giving  the  soils  a  gravelly  character.  The 
deep  substratum  is  composed  of  calcareous  shale  rock.  The  series  is  closely 
associated  with  muck,  and  the  soil  areas  usually  occur  as  narrow  bands  along 
small  streams  and  areas  of  poor  drainage.  The  soils  are  derived  from  an  inter- 
mingling of  glacial  till  and  mucky  material  brought  about  through  weathering, 
with  loss  of  some  of  the  original  organic  matter  and  the  addition  of  more 
mineral  matter.  They  are  intermediate  in  character  between  the  upland  glacial 
tin  soils  and  the  muck  areas  in  northeastern  New  England.  Their  use  for  culti- 
Tated  crops  is  dependent  upon  the  establishment  of  drainage,  as  they  are 
naturally  too  wet  for  anything  but  meadows. 

Area  and  diairihuiion  of  the  soil  of  the  Washlntrn  aeries. 


Soli  name. 

State  or  area.i 

ACTQB. 

WtnliYnini  Unm 

Mftfn^  1 

5,504 

1  For  key  to  number  in  this  column  see  p.  733. 

Waukesha  series, — ^The  Waukesha  series  is  characterized  by  dark-brown  to 
black  surface  soils,  underlain  by  yellow  subsoils  in  which  fine  gravel  is  usually 
present  The  color  differentiation  has  been  developed  under  prairie  conditions. 
These  soils  occur  in  association  with  the  Plainfield  soils  in  the  areas  of  deep 
drift  in  the  Central  I^ake  States.  The  Waukesha,  like  the  Plainfield  soils,  are 
derived  from  water-assorted  glacial  debris  deposited  in  broad  filled-in  valleys  or 
as  outwash  plains  and  terraces  and  are  sandy  and  gravelly  in  general  character. 
They  are  more  productive  than  the  Plainfield  soils,  on  account  of  their  higher 
content  of  vegetable  matter  and  greater  moisture-holding  capacity. 

Area  and  distribution  of  the  sods  of  the  Waukesha  series. 


Son  name. 

tf  tate  or  area.^ 

Acres. 

Wankwha  land  .      ,     . . , 

Tndif»T^a6,  7;  TowAl;  WiffOonffiT)  Iff 

36,902 
118,848 
18,440 

sandy  loam 

iMm 

Tn<liimft  ff',  Wl*Ky>n«tfi  1 1,  Iff .      , 

WisnaTijdn  1^                       '       . 

gravelly  loam  .  ... 

do    

704 

Total 

109,984 

1  For  key  to  numbers  In  this  column  see  p.  733. 

WUliaton  aeriea, — The  soils  of  the  Williston  series  are  brown  to  dark-brown 
in  color  and  are  underlain  by  light-brown  or  whitish  subsoils.  The  subsoils  are 
calcareous,  and  the  pres^ice  of  beds  of  sand  and  gravel  is  not  an  uncommon 
feature,  particularly  of  the  coarser  members  of  the  series.  The  series  occurs  as 
terraces  about  midway  in  elevation  between  the  present  flood  plain  and  the 
uplands  along  some  of  the  smaller  tributaries  of  the  Missouri  River  in  North 
Dakota,  the  material  having  been  deposited  as  glacial  stream  sediment.  The 
topography  is  nearly  level  to  somewhat  rolling.  Where  considerable  sand  and 
gravel  are  present  in  the  subsoils,  drainage  is  apt  to  be  excessive,  so  that  unless 
irrigation  is  practiced  the  soils  are  droughty.  The  more  loamy  members,  how- 
ever, produce  fair  yields  of  grain  and  general  farm  crops  in  years  of  normal 
moisture. 
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Area  and  dMrllnition  of  the  soils  of  the  WUUston  series. 


Boil  name. 

State  or  area.i 

Aeras. 

Williffton  Mindy  loMn 

North  Dakota  11 

S,SM 
13.8B 

gnviliy  sandy  loam . . , 

do 

gravity  loam*. '. 

North  Dakota  10 

25,06 

Total 

41,472 

1  For  key  to  numbers  in  this  column  see  p.  733. 

THE  SOIL  TYPES  AND  TBJSIB,  USB. 

SAND  GROUP. 

The  sand  group  of  this  proTince  differs  from  that  of  the  Glacial  and  Loesslal 
province  principally  In  the  character  of  its  topography.  The  soils  are  generally 
level  to  slightly  undulating,  and  in  the  case  of  the  Chenango,  Merrimac,  and 
Slouz  types,  which  occupy  rather  high  terraces  considerably  above  the  level 
of  ground  water,  they  are  underlain  by  beds  of  porous  gravel  and  sand,  so 
that  they  are  peculiarly  subject  to  drought.  They  are,  therefore,  not  well 
adapted  to  general  farm  crops,  and  the  yields  of  such  crops  are  low,  except  in 
unusually  wet  seasons.  Such  soils  are  best  adapted  to  some  of  the  special 
early  truck  crops.  The  Plalnfield  and  Waukesha  occur  as  broader  outwash 
plains  and  are  better  adapted  to  extensively  cultivated  field  crops.  The  Clyde 
and  Dunkirk  sands  occupy  low  topographic  positions  and  are  less  excessively 
drained;  in  fact  artificial  drainage  is  sometimes  necessary  where  the  types 
occur  in  slight  depressions.  The  lighter  types  of  general  farm  crops  are  some- 
times grown  on  these  soils  and  fair  yields  of  corn,  wheat,  oats,  rye,  and  sugar 
beets  are  secured.  In  some  of  the  Michigan  areas  peppermint  and  chicory  are 
among  the  unusual  special  crops  grown  on  the  Clyde  sand.  The  Mankato  and 
Sangatock  sands  are  types  of  local  occurrence  and  are  adapted  to  truck  and 
small  fruit 

The  group  as  a  whole  is  better  adapted  to  the  production  of  early  vegetables 
and  to  peaches,  plums,  cherries,  strawberries,  and  other  small  fruits  than  to 
the  grain  and  grass  crops.  • 

Adams  sand. — The  soil  of  this  type  is  a  medium-textured  brown  sand  about 
6  inches  deep,  overlying  a  subsoil  of  yellow  to  grayish  coarse  sand.  The 
material  ranges  in  texture  from  medium  to  fine  and  is  without  much  of  the 
coarser  grades  of  sand  in  some  of  the  areas,  while  in  others  considerable  fine 
gravel  is  present  The  type  usually  occurs  as  terraces  and  deltas,  and  the 
topography  is  usually  flat  to  gently  rolling  where  it  has  been  modified  by  the 
wind.  Owing  to  the  loose,  porous  character  of  the  subsoil  the  type  is  exces- 
sively  drained,  being  leachy  and  droughty.  A  large  portion  of  the  area  in 
Jefferson  County,  N.  Y.,  is  known  as  the  ''pine  plains,"  and  is  not  used  for 
agriculture.  It  is  better  adapted  to  forestry,  though  early  potatoes  and  other 
vegetables  and  fruits  such  as  strawberries  could  be  produced  under  carefol 
management  The  native  vegetation  is  white  pine,  birch,  poplar,  huckleberry 
bushes,  sweet  fern,  etc. 

Chenango  sand. — ^The  soil  consists  of  a  light-brown  or  yellowish-brown  sand 
of  medium  texture  and  about  8  Inches  deep.  The  subsoil  is  a  yellowidti-brown 
to  yellow  sand,  in  places  containing  a  small  quantity  of  fine,  rounded  gravel. 
The  topography  varies  from  nearly  level  to  undulating  or  rolling  where  tiie 
material  is  blown  by  the  wind.  The  drainage  is  excessive  and  the  type  is 
leachy  and  droughty,  so  that  its  best  adaptation  is  for  certain  special  truck 
crops. 

Clyde  sand. — ^The  soil  consists  of  12  inches  of  black  medium  to  fine  loamy 
sand,  underlain  by  sand  to  a  depth  of  30  inches,  which  in  turn  is  generally 
underlain  by  clay.  The  type  occupies  low,  fiat  areas  and  is  generally  swampy 
and  poorly  drained.  It  is  composed  of  reworked  glacial  sands,  with  the  addi- 
tion of  organic  matter.  When  well  drained  the  soil  produces  fair  crops  of 
com,  wheat  grass,  oats,  rye,  and  all  kinds  of  truck  crops.  It  is  a  fair  soil  for 
sugar  beets. 

Dunkirk  sand. — ^The  soil  consists  of  yellowish  loamy  fine  to  medium  sand 
and  is  derived  from  terrace  or  shore-line  deposits  representing  glacial  material 
reworked  by  the  waters  of  glacial  lakes.  The  type  occurs  as  nearly  flat  to  un- 
dulating areas,   parts  of  which  require  artificial  drainage   in   order  to  |^ 
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put  In  condition  for  agricultural  use.  Only  moderate  yields  of  grass,  corn, 
wbeat,  and  truck  crops  are  secured.  Potatoes,  apples,  plums,  and  strawberries 
seem  to  give  particularly  good  results. 

Fargo  sand. — This  type  lias  a  dark  surface  soil,  with  an  average  depth  of 
about  14  Inches  and  varies  in  texture  from  a  loamy  sand  to  a  heavy  sandy 
loam,  the  sand  particles  being  for  the  most  part  coarse.  The  subsoil  is  a 
yellow  loamy  sand  or  a  coarse  sandy  loam,  and  occasionally  clay  is  found  at  a 
depth  of  about  3  feet.  There  is  no  gravel  in  the  soil,  but  a  little  fine  gravel  Is 
sometimes  found  in  the  subsoil.  The  type  is  a  delta  deposit  and  has  a  very 
gently  rolling  to  level  topography.  When  thoroughly  drained  it  is  well  adapted 
to  truck  and  canning  crops  and  the  wet  portions  are  best  suited  for  hay  pro- 
duction. If  a  good  market  were  near  dairying  would  be  profitable  upon  this 
type.  Fair  yields  of  com  are  obtained.  The  yields  of  wheat  and  other  small 
grains  are  rather  light  The  greater  part  of  the  type  is  wet,  wild  land,  from 
which  some  wild  grass  is  cut  for  hay. 

FosD  sand. — ^The  surface  soil  to  a  depth  of  6  inches  consists  of  a  light-brown 
medium  sand,  loose  and  open  in  structure,  and  containing  only  a  very  small 
quantity  of  organic  matter.  The  subsoil  is  a  yellowish-brown,  loose  fine  sand. 
Red  clay  is  usually  encountered  in  the  deeper  subsoil.  Beds  of  gravel  are 
found  at  a  depth  of  3  feet.  The  topography  is  flat  to  gently  undulating,  though 
tlie  type  is  sometimes  found  on  stream  terraces.  The  natural  drainage  is  ex- 
cessive. With  the  addition  of  stable  manure  and  commercial  fertilizers,  the  type 
is  adapted  to  early  truck  crops. 

Mankato  sand. — The  soil  is  a  brown  or  yellow  loamy  sand,  10  inches  deep, 
grading  into  reddish-yellow  sand  of  medium  texture,  underlain  at  from  24  to 
86  inches  by  sandstone  in  place.  The  subsoil  is  derived  from  underlying  rock, 
the  surface  soil  being  a  covering  of  wash  material.  This  type  occurs  as  gently 
rolling  upland  Just  above  the  second  bottoms.  It  is  adapted  to  truck,  small 
fruit,  peaches,  and  wrapper  leaf  tobacco. 

Merrimac  sand. — The  surface  soli  consists  of  a  gray  to  light  or  dark  brown, 
medium-textured  sand,  extending  to  a  depth  of  8  feet.  The  subsoil  is  a  yellow- 
ish sand  of  about  the  same  texture  and  composition  as  the  surface  material. 
There  is  usually  a  noticeable  proportion  of  fine  sand  in  some  areas  occupying 
higher  elevations,  where  more  or  less  wind-blown  material  has  accumulated, 
while  in  other  areas  the  soil  tends  to  the  other  extreme,  approximating  a  coarse 
sand  in  texture  and  carrying  some  gravel.  The  type  occurs  along  streams, 
ponds,  and  lakes,  and  is  derived  from  reworked  glacial  drift  modified  by  wind 
action.  The  characteristic  native  v^;etation  is  white  pine  and  coarse  grasses, 
little  of  the  type  is  under  cultivation,  but  the  better  areas  are  devoted  to 
com  and  grasa    It  is  best  adapted  to  the  production  of  early  truck  cropa 

Plainfleld  sand. — ^The  surface  soil  consists  of  a  brown  to  yellow,  slightly 
loamy  sand,  about  10  Inches  deep.  The  subsoil  is  a  heavy,  loose,  yellowish- 
brown  medium  sand,  which  becomes  lighter  in  color  and  coarser  in  texture  as 
depth  increases.  A  small  proportion  of  fine  gravel  is  commonly  encountered 
at  a  depth  of  about  2  feet  Practically  no  stones  are  to  be  found  on  the 
surface  of  this  soil.  The  type  occupies  broad,  level,  fiUed-in  valleys  and  out- 
wash  plains  of  glacial  material  which  has  been  left  by  the  action  of  swift  glacial 
waters.  Owing  to  the  loose,  porous  nature  of  both  the  soil  and  subsoil,  the  type 
is  exceaslT^y  well  drained  and  light  yields  are  secured,  eq[)eeially  in  dry 
seasons.  In  wet  seasons  the  yields  are  fair.  Potatoes  give  the  best  results. 
Oom,  lye,  oats,  and  hay  are  the  other  crops  commonly  grown. 

Poygan  sand. — ^The  surface  soil  is  a  black  sand  to  light  sandy  loam,  about 
10  inches  deep.  The  subsoil  is  a  light-brown  or  grayish  sand  to  a  depth  of 
8  feet  where  red  silty  clay  or  clay  is  encountered.  The  topography  Is  level  to 
slightly  undulating,  though  where  the  sand  subsoil  is  80  inches  or  more  in  depth 
tlie  drainage  is  usually  good.  In  level  areas  where  the  red  clay  reaches  to  within 
2  feet  of  the  surface  drainage  is  deficient  and  tiling  or  ditching  should  be 
resorted  to.  The  clay  substratum  usually  forms  a  sufllcient  moisture  reservoir 
to  prevent  crops  from  sufl^ering  materially  from  drought  in  dry  seasons.  The 
natlTe  timber  growth  consisted  of  hardwoods,  principally  maple  and  ash,  with 
some  hemlock.  While  the  red  clay  of  the  subsoil  is  usually  neutral  or  slightly 
calcareous,  the  overlying  sand  is  apt  to  be  acid  in  reaction  and  lime  applications 
are  needed.  Cora,  oats,  and  potatoes  are  the  principal  crops  grown,  the  yields 
being  of  only  fair  size. 

8€kugatnck  sand. — The  surface  soil  consists  of  reddish-brown,  black,  and 
gray  sand,  0  inches  deep.  The  subsoil  to  a  depth  of  8  feet  or  more  consists  of 
medium  fine  sand,  containing  bands  of  sand  cemented  by  fermginous  material. 
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These  bands  of  iron  crusts  vary  from  a  fraction  of  on  Inch  to  a  foot  or  more  In 
thickness.  The  type  occupies  slightly  depressed  areas.  It  is  best  adapted  to 
truck,  peaches,  and  small  fruits.    Grain  does  fairly  well. 

Sioux  sand, — ^The  surface  soil  is  a  dark-brown  or  black  medium  sand,  which 
in  some  places  is  slightly  loamy.  At  a  depth  of  from  12  to  18  Inches  it  is 
underlain  by  a  yellowish  sand,  which  sometimes  contains  a  small  quantity  of  fine 
gravel.  The  gravel  content  increases  with  the  depth  of  the  material  and  consti- 
tutes a  rather  high  percentage  at  a  depth  of  3  feet  or  slightly  more.  The  areas 
of  the  type  occur  in  the  form  of  terraces  along  streams  and  are  above  overflow. 
While  the  topography  is  usually  flat  or  only  gently  undulating,  the  presence 
of  the  porous  gravel  in  the  subsoil  provides  good  to  excessive  underdrainage, 
so  that  the  type  is  often  droughty.  The  soil  warms  up  early  in  the  spring,  how- 
ever, and  produces  fair  crops,  especially  in  moist  seasons.  It  Is  used  for  com, 
wheat,  rye,  and  potatoes,  being  better  adapted  to  the  latter  and  to  truck  crops 
Chan  to  general  farming  or  dairying. 

Superior  sand, — The  surface  soil  is  a  grayish-brown  sand  of  medium  to  rather 
fine  texture,  extending -to  a  depth  of  8  inches.  The  subsoil  is  a  yellowish  fine 
sand,  which  becomes  whitish  at  a  depth  of  about  2  feet  and  then  passes  into  a 
pinkish  sand  underlain  by  red  silty  clay  at  90  inches  or  slightly  less.  In  some 
poorly  drained  situations  the  subsoil  is  bluish  or  mottled.  The  topography  is 
level  to  undulating.  Where  the  slope  is  suflicient  to  carry  away  the  surftice 
waters  and  the  clay  is  not  too  near  the  top  the  drainage  is  good.  Some  of  the 
flatter  areas  are  improved  by  ditching  or  tiling.  The  type  is  seldom  droughty, 
owing  to  tlie  moisture  being  held  up  by  the  underlying  clay.  The  native  timber 
growth  consisted  of  oak.  elm,  maple,  and  some  white  and  Norway  pine.  The 
principal  crops  grown  are  eoi*n.  oats,  timothy,  and  clover,  together  with  some 
I)otatoes.    The  yields  are  sui)erior  to  those  secured  on  most  other  sand  types. 

Vergenncs  mnd. — The  soil  consists  of  about  8  inches  of  brown  or  grayish- 
brown  medium  sand,  overlying  a  light-brown  or  yellowish  sand.  Some  coarse 
sand  and  fine  gravel  occur  iu  both  soil  and  subsoil,  but  is  more  noticeable  in  the 
latter.  The  topography  is  flat  and  terrace  like  for  the  most  part.  On  account  of 
the  looseness  and  relatively  coarse  texture  of  the  subsoil  drainage  is  rather 
excessive  and  the  type  is  usually  droughty.  Its  beet  use  is  for  special  crops 
such  as  lettuce,  radishes,  watermelons,  encumbers,  etc.  It  is  too  light  in  texture 
for  general  farming. 

Waukesha  sand. — The  -surface  soil  is  a  dark-brown  to  black  sand.  10  to  16 
inches  deep,  becoming  lighter  in  color  as  depth  increases.  The  subsoil  proper 
is  a  yellow  sand  of  practically  the  same  texture  as  the  surface  soil.  Frequently 
the  lower  portion  of  the  subsoil  contains  varying  quantities  of  fine  gravel.  This 
type  represents  sedimentary  material  resulting  from  the  reworking  of  glacial 
till  by  wind  and  rushing  glacial  waters.  The  topography  is  usually  level  to 
undulating.  The  soil  is  well  drained,  and  crops  sometimes  suffer  owing  to 
lack  of  moisture.  Corn,  oats,  rye,  and  timothy  are  the  principal  crops  grown. 
The  yields  are  generally  small  and  uncertain,  being  larger  in  wet  than  in  dry 
seasons.    Vegetables  and  melons  do  well. 

Area  and  distribution  of  the  sands. 


Boil 


Plainflold  sand. 
Dunkirk  sand. . 


Clyde  sand 

Fargo  sand 

Merrimacsand.. 

Sioux  sand 

Waukesha  sand. 
Saugatucksand. 
Adams  sand.... 
Sui)eriorsand... 

Fox  sand 

Vergennes  sand . 
Mankatosand... 
Chenango  sand. . 
Poygan  sand — 


Total. 


State  or  area.^ 


Michigan  6;  Wisconsin  3,  5,  6,  7. 10, 11,15,16 

Michiean  9;  Minnesota  3;  North  Dakota  8;  Ohio  8;  Pennsyl- 
vania 7;  Wisconsin  8. 

Michigan  1,  2,  3,  7,  8 

North  Dakota  3,8 

New  Hampshire  1.  2 

Minnesota  1;  Wisconsin  9. 14 

Indiana  6,  7;  Iowa  1;  Wisconsin  16 

Michigan  1 

New  York  6 

Wisconsin  7 

W^isconsinS 

New  York  5 

Missouri  20 

New  Jersey  2 

Wisconsin  8 


Acnsi 


827,652 
82,816 

67,400 

51,520 

44,480 

37.696 

36,992 

24,120 

24,000 

14,848 

2,368 

1,024 

448 

384 

64 


715,712 


1  For  key  to  numbers  In  this  column  see  p.  733. 
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OBAVEL  PHASE. 

The  soils  of  the  gravel  phase  are  porous  and  leachy  and  of  low  value  for 
H^eaeral  agricultural  purposes,  on  account  of  their  tendency  to  droughtiness. 
They  are  most  advantageously  used  for  the  production  of  early  truck  and 
market  garden  crops  which  can  he  matured  and  harvested  before  the  advent 
of  the  dry,  late  summer  season.  Some  of  the  favorably  situated  areas  of  Dun- 
kirk gravel  are  used  for  the  early  varieties  of  table  grapes  and  are  also  fairly 
well  adapted  to  some  of  the  stone  and  bush  fruits.  Fair  yields  of  a  good  quality 
of  sugar  corn  and  potatoes  are  secured  from  both  the  Dunkirk  and  Hooslc  types. 

Dunkirk  gravel, — ^This  is  a  very  gravelly  soil  of  old  lake  beaches  several  feet 
in  depth,  occurring  in  narrow  bands  between  the  lake  and  uplands.  It  is  com- 
posed of  waterwom  fragments  of  shale  and  is  quite  droughty.  This  soil  in  some 
of  the  areas  is  used  extensively  for  the  culture  of  grapes,  to  the  early  varieties 
of  which  it  is  well  adapted.  Peaches,  plums,  and  some  of  the  bush  fruits  also 
do  well.    The  soil  is  not  well  suited  to  the  general  farm  crops. 

Hoosic  gravel, — ^This  soil  consists  of  a  mass  of  small  to  large  gravel  and 
rounded  stones,  with  which  there  is  commingled  a  varying  but  usually  small  per- 
centage of  fine-earth  material.  The  surface  for  a  few  inches  is  brown  in  color, 
while  in  the  lower  depths  the  color  is  either  a  light  brown  or  yellow.  The  type 
is  a  stream  deposit  from  swiftly  moving  water  currents  of  large  volume.  The 
whole  section  is  loose  and  open  and  drainage  is  somewhat  excessive.  The  soil 
is  adapted  to  com,  potatoes,  rye,  ciover,  and  alfalfa,  though  yields  are  sometimes 
curtailed  by  drought. 

Area  and  distribution  of  the  gravels. 


Soil  name. 

State  or  area.i 

Acros. 

Hooslc  gTBTfll 

Now  York  17 

31,2S2 

Pnnkfrl  gmy^l . 

New  York  6, 18;  Ohio  1;  Pennsylvania  7 

Xtu 

Total 

30,976 

1  For  key  to  numbers  in  this  column  see  p.  783. 
GBAVELLY   SAND  PHASE. 

The  soils  of  the  gravelly  sand  phase  are  open  and  porous  in  character  and 
are  underlain  by  subsoils  which  are  still  more  leachy  and  unretentive  of  mois- 
ture. Although  the  topography  is  usually  level  to  gently  undulating,  the  pres- 
ence of  gravel  renders  subdrainage  so  free  that  the  soils  are  droughty  and  can 
not  be  recommended  for  the  ordinary  field  crops,  except  in  seasons  of  abundant 
and  frequent  rainfall.  On  some  of  the  areas,  however,  potatoes  and  sugar 
beets  do  well.  The  soils  are  best  adapted  to  the  lighter  varieties  of  truck 
crops,  such  as  cucumbers,  cantaloupes,  and  melons,  and  to  small  fruits. 

Clyde  gravelly  sand, — The  surface  soil  is  a  medium-textured,  light  to  dark 
brown  loamy  sand  or  light  sandy  loam,  10  inches  deep,  carrying  a  large  per- 
centage of  gravel.  The  subsoil  is  a  rather  coarse,  incoherent  gravelly  sand, 
usually  grading  into  u  mixture  of  coarse  sand  and  fine  gravel  at  a  depth  of 
from  24  to  30  inches.  Clay  is  often  found  at  from  4  to  8  feet  below  the  surface. 
The  soil  is  the  result  of  beach  or  shallow  water  deposition,  in  places  influenced 
to  some  extent  by  local  wash  from  the  higher  lands.  The  topography  varies 
from  gentle  slopes  to  gently  rolling  ridges  representing  old  beach-lines  or 
terraces.  The  type  is  generally  well  drained.  Light  yields  of  com,  oats,  wheat, 
rye,  timothy,  clover,  and  buckwheat  are  secured,  and  some  special  crops,  such 
us  sugar  beets,  beans,  and,  potatoes,  are  grown.  The  soil  is  also  adapted  to 
fruit  and  truck  crops. 

Dunkirk  gravelly  sand. — The  surface  soil  is  a  yellowish-brown  to  brown 
gravelly  sand,  about  8  Inches  in  depth.  The  subsoil  to  a  depth  of  3  feet  is  a 
gravelly  pand,  somewhat  lighter  in  color  than  the  underlying  beds  of  stratified 
sand  and  gravel.  The  sand  content  of  both  soil  and  subsoil  is  largely  coarse, 
medium,  and  fine.  Though  the  gravel  content  in  the  soil  is  variable,  it  is 
usually  quite  high,  reaching  50  per  cent  or  more  in  many  typical  areas.  The 
type  represents  beach  deposits  along  old  glacial  lakes  for  the  most  part,  though 
Including  some  terrace  material.    The  soil  is  well  drained.    It  is  best  adapted 
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to  such  crops  as  cantaloupes,  cucumbers,  and  other  truck  crops,  and  to  those 
crops  which  must  be  forced  to  early  maturity.  It  Is  too  light  and  loose  for 
general  farm  crops,  except  In  seasons  of  considerable  rain  and  when  heavily 
manured. 

Verifennea  gravelly  8and, — ^The  surface^  soil  Is  a  light-brown  gravelly  sand  or 
gravelly  sandy  loam,  about  6  Inches  deep,  the  gravel  being  small  and  water- 
worn.  The  subsoil  Is  a  yellowish-brown  or  grayish  stratified  gravelly  sand. 
The  topography  is  slightly  roiling  to  ridgy,  where  marking  old  beach  lines, 
though  some  flat-topped  terraces  exist  The  natural  drainage  of  the  type 
is  excessive,  so  that  it  is  usually  droughty.  The  native  timber  growth  was 
beech,  maple,  white  pine,  hemlock,  etc.  Poplar  is  one  of  the  most  common 
second-growth  varieties.  The  type  is  best  adapted  to  the  special  crops,  such 
as  the  lighter  truck  crops.  Com  for  ensilage  produces  fair  yields,  and  good 
crops  of  potatoes  are  secured.    Clover  also  grows  well. 

Area  and  diatrihution  of  the  graveUy  sand. 


Soil  name. 

State  or  area.! 

Aora. 

ClvdA  fftavidlT  sand 

Michigan  5,  8;  New  York  6, 10 

32,003 

Mjk*higan  1.  9 

a4,6fift 

Veigezmfls  gravelly  sand 

New  York  5. 

4,672 

Total 

62,330 

>  For  key  to  numbers  in  this  column  see  p.  783. 
00AB6E  SAND  PHASE. 

The  coarse  sand  phase,  like  the  gravelly  sand,  is  too  light  in  texture  and  its 
moiature-retaining  capacity  is  too  low  to  be  suitable  f6r  the  growth  of  long- 
season  crops.  Its  best  use,  therefore,  is  for  early-maturing  truck  and  garden 
cropSv  and  with  Judicious  fertilization  good  yields  can  be  secured.  The  topog- 
raphy is  level  to  gently  undulating,  and  where  areas  of  this  group  of  soils 
occur  near  centers  of  population  providing  ample  markets  the  production  of 
perishable  truck  and  garden  crops  might  be  profitably  engaged  in. 

Dunhirk  coarse  sand. — ^This  type  to  a  depth  of  3  feet  or  more  consists  of  a 
loose,  friable  sand  of  yellowish  or  brownish  color.  The  surface  10  Inches  is 
usually  slightly  more  loamy  and  darker  colored,  owing  to  the  incorporation  of 
organic  matter  by  tillage.  At  depths  ranging  from  5  to  10  feet  and  more  the 
sand  is  underlain  by  a  chocolate-colored  clay.  The  soil  is  of  lacustrine  origin 
and  represents  glacial  debris  assorted  by  the  action  of  water  and  deposited  near 
the  shores  of  extinct  lakea  The  surface  of  the  type  is  usually  level,  but  the 
drainage  is  excellent  The  type  is  highly  prized  for  trucking  where  markets 
are  available,  but  it  is  generally  considered  too  droughty  for  general  farming. 

JRooHe  coarse  sand, — ^The  surface  soil  consists  of  4  to  6  inches  of  coarse  sand, 
light  brown  in  color.  The  subsoil  is  of  about  the  same  texture,  light  brown  to 
yellow  in  color,  and  extends  to  a  depth  of  several  feet  Some  small  gravel  is 
frequently  encountered  over  the  surface  and  throughout  both  soil  and  subsoil. 
This  type  is  a  delta  formation,  deposited  under  glacial  lake  conditions.  The 
surface  is  level  to  gently  undulating  and  the  drainage  is  Inclined  to  be  excessive. 
The  soil  is  little  used  for  agriculture,  except  for  kitchen  gardens,  but  when  a 
sufficient  moisture  content  can  be  maintained  it  is  adapted  to  the  production  of 
early  truck  crops,  strawberries,  and  early  vine  crops. 

Merrimac  coarse  sand, — ^The  surface  soil  has  an  average  depth  of  about  8 
inches  and  consists  of  a  yellowish  coarse  sand  to  dark-brown  coarse  loamy  sand. 
The  subsoil  consists  of  a  yellow  coarse  sand,  usually  resting  at  an  average  depth 
of  20  Inches  on  a  stratum  of  water-worn  quartz  gravel,  which  is  generally  white. 
This  gravel  sometimes  comes  within  a  few  inches  of  the  surface,  and  again  is 
not  found  within  the  8  feet  of  the  profile.  Both  soil  and  subsoil  are  composed 
largely  of  coarse  and  medium  sands,  with  very  little  of  the  finer  grades,  but 
both  often  contain  a  high  percentage  of  gravel.  The  type  occupies  terrace  areas 
along  stream  courses  and  the  surface  is  quite  level.  It  is  of  glacial  origin, 
being  evidently  reworked  glacial  drift  deposited  in  shallow  waters.  Very  little 
of  this  type  is  cleared.  Good  yields  are  secured  only  in  abnormally  moist  sea- 
sons and  with  heavy  fertilization.  Beans  and  potatoes  do  fairly  well,  and  other 
light  truck  crops  could  be  produced  by  proper  fertilization. 
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Area  and  dUtrilmtion  of  the  coarse  sand. 


Sofliiaine. 

State  or  area.> 

Acres. 

MttiiMiito  eotrae  amd 

Ocnmectioat  1;  Ifassachtuetts  1;  New  Hampshire  1,  3;  New 
New  York  17 

188,  S68 
6,060 

Hoosic  ooane  sand 

Dwddrk  ootfte  sand 

NewYorkll 

Ttotil 

147,618 

1  For  key  to  nnmbers  in  this  oolnmn  see  p.  78S. 
nNE  SAND  GROUP. 

The  fine  sands  constltate  the  most  Important  group  of  soils  in  this  Province 
and  In  the  Northern  States  are  yaluable  for  the  production  of  nearly  all  kinds 
of  vegetables  and  truck  crops.  The  range  In  topographic  position,  surface  con- 
tour, and  distance  above  ground  water  is  sufficient  to  make  possible  the  produc- 
tion of  vegetables  having  a  rather  wide  range  in  their  Individual  characteristics 
and  requiring  a  considerable  degree  of  contrast  in  soil  conditions  for  their 
growth.  The  lighter  textured,  more  rolling,  and  better  drained  areas  of  the 
fine  sands  are  adapted  to  the  lightest  types  of  vegetables,  such  as  lettuce,  rad- 
frties,  cucumbers,  asparagus,  early  peas,  and  string  beans,  early  potatoes,  melons. 
etc.,  while  the  lower  lying  soils,  whose  texture  is  somewhat  heavier  and  which 
are  more  retentive  of  moisture  and  darker  in  color,  owing  to  the  presence  of 
more  organic  matter,  can  be  utilized  for  the  production  of  some  of  the  heavier 
truck  crops  which  are  usually  grown  on  fine  sandy  loams,  loams,  or  even  heavier 
soils.  Under  such  conditions  such  crops  as  sweet  corn,  tomatoes,  cantaloupes, 
si^nach,  early  cabbage,  parsnips,  carrots,  and  salad  beets  do  best  Some  of  the 
darker  colored,  heavier  phases  would  even  be  found  well  adapted  to  celery  and 
onions. 

Where  soils  of  this  group  occur  near  large  bodies  of  water  they  are  well  suited 
to  small  fruits,  including  peaches,  plums,  cherries,  and  grapes,  and  to  rasp- 
berries, blackberries,  and  strawberries.  Fair  yields  of  some  of  the  ordinary 
Md  crops,  such  as  com,  oats,  and  rye  are  produced.  The  best  use  of  the  soils 
of  this  class,  however,  is  for  garden  and  truck  crops  and  small  fruits,  and  they 
riiould  be  devoted  to  Intoislve  culture  along  these  lines  wherever  the  market 
demands  will  warrant 

AdofM  fine  sand, — ^The  soil  is  a  light-brown  fine  sand,  about  8  Inches  deep, 
overlying  a  yellowish-brown  fine  sand.  Comparatively  little  coarse  sand  or 
gravel  is  present  in  the  soil  section.  The  type  usually  occupies  terrace,  delta, 
or  beach  positions  and  the  topography  varies  from  level  to  rolling,  the  natural 
drainage  being  good  to  excessive.  The  soil  is,  however,  not  so  droughty  as  the 
Adams  sand.  The  native  vegetation  consists  of  white  pine,  poplar,  birch,  and 
scrub  oak,  with  an  undergrowth  of  huckleberry  bushes,  sweet  fern,  and  grasses. 
The  soil  Is  adapted  to  truck  crops,  such  as  watermelons,  cantaloupes,  cucumbers, 
early  peas,  early  potatoes,  etc.,  and  to  such  small  fruits  as  strawberries.  It  Is 
not  so  well  suited  to  general  farm  crops. 

Caneadea  fine  sand. — The  surface  soil  is  a  fine  to  very  fine  yellow  sand,  about 
10  inches  deep.  The  subsoil  is  slightly  coarser  in  texture  than  the  surface  soil. 
The  type  is  not  largely  cultivated,  although  suited  to  early  truck  crops  if  care 
be  taken  to  increase  and  maintain  the  organic  matter  content. 

Chenango  fine  sand. — ^Thls  type  is  characterized  by  a  light-brown  or  yellowish- 
brown  flue  sand  surface  soil  of  fairly  uniform  texture  and  about  8  Inches  deep. 
The  subsoil  is  usually  a  yellowish-brown.  Incoherent  fine  sand,  though  in  some 
areas  the  upper  subsoil  Is  rather  more  compact  than  the  surface.  As  the  depth 
increases  the  texture  becomes  slightly  coarser,  and  a  few  small,  rounded  gravel 
are  in  some  cases  present  below  24  inches.  The  topography  is  level  to  undu- 
lating, or  it  may  be  somewhat  rolling  or  dunelike  where  blown  by  the  wind. 
The  soil  is  l>est  adapted  to  the  production  of  early  truck  crops.  Including  green 
com,  melons,  asparagus,  etc. 

Clyde  fine  «wd.— The  surface  soil  consists  of  a  dark-gray  to  black  fine  sand 
varying  in  depth  from  4  to  20  inches.  The  subsoil  has  about  the  same  texture 
as  the  soil,  but  contains  less  organic  matter  and  Is  lighter  in  color.  Tlie  type 
has  been  formed  by  the  reworking  of  glacial  sands  and  their  deposition  in  former 
lakes.    The  tojwgraphy  is  nearly  level,  and  the  natural  drainage  is  generally 
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poor.  The  soil  is  greatly  improved  by  artificial  drainage.  The  crop  value  of 
this  soil  depends  much  upon  the  proportion  of  organic  matter  present  and  the 
drainage  conditions.  It  is  suited  to  small  fruits,  being  an  ideal  soil  for  straw- 
berriea    Fair  crops  of  com,  oats,  and  potatoes  are  produced. 

Dunkirk  fine  sand. — ^The  surface  soil  is  a  brown  to  gray  or  yellow  fine  sand, 
varying  in  depth  from  a  few  inches  to  1  foot.  It  is  usually  quite  uniform  in 
texture  and  contains  few  stones  or  gravel.  In  some  cases  it  is  light,  while 
In  others  it  is  rather  loamy.  The  subsoil  Is  an  orange,  gray,  or  yellow  to  brown, 
loose,  incoherent  fine  sand,  resembling  the  surface  soil  in  texture.  The  type 
occupies  lake-plain  lowlands.  It  sometimes  occurs  as  an  ancient  lake  beach 
and  again  as  lake  sediments  redistributed  by  wind  action.  A  small  part  of  the 
type  occurs  as  ridges  or  knolls.  It  is  the  result  of  the  reworking  and  dis- 
tributing of  water-deposited  glacial  sands.  The  topography  varies  from  nearly 
level  to  rolling.  The  soil  is  well  adapted  to  early  truck  crops,  such  as  melons, 
tomatoes,  and  cucumbers.  Small  fruits  also  do  well.  On  account  of  the  texture 
of  the  soil,  it  is  not  suited  to  general  farming. 

Farffo  fine  sand, — ^The  type  consists  of  dark-brown  loamy  fine  sand  having  an 
average  depth  of  about  16  inches,  beneath  which  is  found  a  yellow  loamy  fine 
sand.  There  are  no  stones  or  gravel  in  either  soil  or  subsoil.  There  are,  how- 
ever, occasional  wet  and  sloughlike  places  of  small  extent,  where  the  soil  is 
considerably  heavier  than  the  average  of  the  type.  The  soil  occupies  level  to 
gently  rolling  areas.  It  is  a  delta  deposit  of  glacial  material  carried  Into  pre- 
existing lakes.  A  very  large  proportion  of  the  type  Is  yet  unbroken,  being 
utilized  chiefly  for  the  production  of  wild  hay.  Wheat,  flax,  and  wild  hay  are 
the  principal  crops  grown  upon  the  areas  of  the  type  so  far  mapped.  When 
well  drained  it  should  be  a  very  good  soil  for  potatoes,  canning  crops,  and 
small  fruits.    It  is,  however,  better  adapted  to  stock  raising  or  dairying. 

Fow  fine  sand. — The  surface  soil  is  a  light-brown  fine  sand,  usually  loose, 
incoherent,  and  free  from  gravel  and  stones.  The  subsoil  consists  of  a  yellow- 
ish fine  sand,  loose  and  incoherent  in  texture,  and  becoming  pale  yellow  in  color 
with  depth.  The  subsoil  contains  lenses  and  thin  beds  of  stratified  gravel, 
and  occasionally  heavy  beds  of  gravel  may  be  encountered  within  the  3-foot 
section.  The  type  may  occur  either  as  a  glacial  outwash  area  or  as  a  terrace 
along  a  glacial  stream  valley  or  an  existing  stream  within  or  fiowing  from 
the  glacial  region.  The  topography  is  level,  pitted,  or,  in  rare  cases,  rolling, 
owing  to  erosion.  The  type  is  usually  well  drained.  It  is  naturally  deficient 
in  organic  matter,  but  when  liberal  quantities  of  stable  manure  are  applied 
or  green  crops  are  turned  under  fair  yields  of  com,  potatoes,  and  early  vege- 
tables can  be  secured. 

Hoosic  fine  sand, — ^The  surface  soil  consists  of  a  light-brown  fine  sand,  with 
an  average  depth  of  7  inches.  The  subsoil  is  a  very  light-brown  to  yellow  flno 
sand,  8  feet  or  more  in  depth.  The  origin  of  the  type  is  alluvial,  in  delta  or 
high-terrace  forms  of  former  flood  deposits.  It  is  adapted  to  early  truck  crops, 
com,  rye,  potatoes,  and  clover. 

Manchester  fine  sand. — ^The  soil  is  a  dark  fine  sand,  about  8  inches  deep, 
underlain  at  about  20  inches  by  medium  sand  resting  on  glacial  till,  which  la 
generally  derived  from  red  Triassic  sandstone.  The  surfftce  is  slightly  rolling 
and  has  been  modified  to  a  slight  extent  by  wind  action.  Where  the  subsoil  la 
not  too  deep  the  type  is  retentive  of  moisture  and  fair  crops  of  truck,  graina, 
and  tobacco  are  produced. 

Newton  fine  sand.— The  soil  consists  of  a  light-gray  to  yellowish  fine  sand, 
which  is  underlain  at  depths  varying  from  10  to  86  inches  by  Interstratlfied 
layers  of  peat  and  black  fine  sand.  The  type  has  probably  been  formed  by  the 
deposition  of  a  layer  of  light-colored  fine  sand  over  the  black  fine  sand,  which 
gives  rise  to  the  Clyde  fine  sand.  The  surface  is  generally  level,  although  some- 
what broken  by  ponds  and  swampy  depressions.  Much  of  the  type  supports 
a  growth  of  water-loving  grasses,  willow,  and  birch,  and  its  chief  use  is  for 
pastura 

Orono  fine  «and.— This  soil  is  a  loose,  incoherent  fine  sand,  several  feet  deepw 
The  first  7  to  10  inches  is  very  light-brown  in  color,  and  the  subsoil  is  pale 
yellowish-brown,  becoming  gray  with  depth.  The  type  is  derived  from  glacial 
sands  deposited  by  water  currents  as  terraces  and  deltas.  The  porous  subsoil 
affords  excessive  drainage.  The  surface  is  rolling  to  sharply  undulating.  The 
type  is  droughty  and  not  a  strong  general  farming  soil,  but  can  be  well  adapted 
to  garden  vegetables  and  early  truck  crops.  „  ,  ^ .  .  .  ^ 

Plainfleld  fine  sand.— The  surface  soil  is  a  light-brown  or  grayish-brown, 
loose,  incoherent  fine  sand  about  10  inches  deep,  in  which  a  small  percentage 
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of  fine  grayel  is  sometimes  found.  The  subsoil  is  lighter  In  color  and  a  fine 
sand  In  texture,  but  contains  varying  quantities  of  small,  waterwom  gravel, 
frequently  stratified.  The  type  is  derived  from  glacial  outwash  or  valley  fill, 
the  material  being  deposited  either  in  broad  outwash  aprons  or  as  high  ter- 
races along  present  or  abandoned  stream  channels.  The  topography  is  flat 
to  gently  undulating.  On  account  of  the  porosity  of  the  subsoil  and  the  imder- 
lylng  beds  of  gravd  drainage  is  excessive,  and  the  type  is  droughty  and  not 
well  suited  to  any  but  the  lighter  general  farm  crops,  such  as  rye  and  potatoes 
or  early  vegetables,  melons,  etc. 

Vergennea  fine  sand, — ^The  surface  soil  consists  of  a  dark-brown,  black,  or  yel- 
low loamy  fine  sand,  from  6  to  10  Inches  deep.  The  subsoil  is  a  light-brown  or 
yellow  medium  sand,  resting  upon  the  basal  clays  of  the  region  at  depths 
ranging  from  8  to  4  feet,  though  in  rare  instances  the  sandy  material  may 
be  6  feet  or  more  in  depth.  Small  quantities  of  gravel  are  frequently  found 
in  both  soil  and  subsoil.  This  type  is  a  lacustrine  deposit,  more  or  less  modi- 
fled  by  recent  stream  action.  It  is  quite  varied  in  surf ac»  features,  occurring 
in  level  areas,  along  slopes,  and  among  foothills,  and  for  the  most  part  is  well 
drained.  The  soil  is  probably  best  adapted  to  truck  crop&  and  small  fruits, 
though  com,  oats,  and  hay  are  grown  with  fair  success. 

Area  and  diatrihution  of  the  fine  sands. 


Dunkirk  flue  sand.. 


Tttfloflneaand 

Clyde  fine  sand 

Mandiester  fine  sand. 
Veraennes  fine  sand. . 
Plftmfleld  fine  sand... 

Adams  fine  sand 

Fox  fine  sand 

Hoosio  fine  sand 

Newton  fine  sand. . . . 

Oraoo  fine  sand 

Oaneadca  flne  sand. . . 
Chenango  flne  sand. . . 


TotaL. 


State  or  area.^ 


Indiana  1.  7;  Miohl£an  5, 8;  New  York  1, 6, 8,  9, 10, 12, 18, 14; 
Pennsylyanla  7:  Wisconsin  10. 

North  Dakota  8, 4 

Indiana?;  New  York 6, 6, 9. 13;  Wiaconsta  3, 4. 

Connecticut  1 ;  Massachusetts  1 

NewYorkfi,  16;  Vermontl 

Wisconsin  3,  7 

New  York  6. 

Wisconsin  3 

New  York  17 

Indiana  7 

Maine  2 

New  York  6 -. 

New  Jersey  2 


Acres. 


225,lfi2 

104,100 

60,624 

46,462 

88,844 

22,012 

21,248 

9,844 

7,168 

5,888 

3,264 

1,024 

612 


607,102 


'  For  key  to  numbers  in  this  cdmnn  see  p.  733. 
SANDY  LOAM  OBOUF. 


The  sandy  loam  group  comprises  soils  of  friable  structure  whi<A  are  easily 
worked.  As  a  rule,  the  subsoils  are  sufficiently  retentive  of  moisture  for  the 
maturity  of  many  of  the  ordinary  field  crops,  at  least  in  years  of  rather  more 
than  normal  rainfall.  Even  in  relatively  dry  seasons  some  of  the  intertilled 
crops  can  be  grown  with  fair  success  by  the  practice  of  frequent  cultivation  so 
as  to  form  and  preserve  a  dust  mulch  at  the  surface  which  will  lessen  the 
evaporation.  Under  ordinary  methods  of  cultivation  com,  oats,  wheat,  rye, 
potatoes,  and  some  clover  and  timothy  are  grown.  Alfalfa  and  sugar  beets  have 
also  given  good  results  in  some  localities  and  are  field  crops  in  one  of  the 
Wisconsin  areas  and  in  the  Connecticut  Valley.  This  group  is  the  lightest 
textured  one  on  which  the  general  crops  can  be  grown,  and  it  is  most  valuable 
for  early  maturing  special  crops,  such  as  tomatoes,  cantaloupes,  early  pot&toe^ 
sweet  com,  string  beans,  peas,  etc.,  and  for  the  small  fruits,  es];)ecially  straw- 
berries, raspberries,  and  blackberriea  Such  tree  fruits  as  peaches  are  well 
suited  on  this  class  of  soils,  though  the  texture,  especially  of  the  subsoil,  ts 
rather  too  light  for  any  but  the  earlier,  more  perishable  varieties  of  apples. 

The  Sioux  sandy  loam  has  the  most  extensive  acreage  of  any  of  the  sandy 
loams  of  the  group  and  it  and  the  Superior  and  Fargo  are  widely  used  for  the 
general  farm  crops,  while  the  types  on  which  special  and  truck  crops  are  most 
I^rofltably  developed  are  the  Dunkirk  and  Clyde  sandy  loams.  Both  of  these 
latter  soils  are  well  situated,  both  with  respect  to  topography  and  to  geography, 
for  their  best  economical  use  for  truck  and  market-garden  products.  They  also 
contain  a  higher  percentage  of  organic  matter  and  are  less  subject  to  drought 
than  the  Chenango,  Hoosic,  and  some  of  the  other  members  of  the  group. 
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Taking  the  group  as  a  whole,  better  success  may  be  expected  with  truck  and 
special  crops  than  with  the  staple  farm  crops. 

Chenango  aand^  loam, — ^Tbe  surface  soil  of  this  type  is  a  light-brown  sandy 
loam,  about  8  inches  deep,  overlying  a  yellowish-brown  somewhat  incoherent 
sandy  loam  or  loamy  sand.  Small  gravel  is  found  at  the  surface  and  in  die 
subsoil.  The  type  occupies  stream  terraces  above  overflow  and  is  well  suited  to 
the  production  of  truck  crops  and  small  fmita 

Clyde  sandy  loam. — ^The  surface  soil  is  a  dark-gray  or  brown  medium*teztared 
sandy  loam,  from  8  to  12  inches  deep,  resting  on  material  of  similar  teztnre  bat 
lighter  color,  which  is  underlain  at  lower  depths  by  a  drab  or  brownish  mottled 
sandy  clay,  sometimes  tending  more  toward  a  sticky  sandy  loam.  Tlie  soil 
carries  a  fair  percentage  of  organic  matter  and  is  easily  brought  into  good  tilth. 
The  type  has  been  formed  by  the  reworking  of  glatsial  material  as  beach  or 
shallow-water  deposits.  The  surface  is  level  to  gently  rolling,  and  upon  ilie 
whole  the  drainage  futures  are  fairly  good.  This  is  a  good  soil  for  general 
fftrm  crops,  sugar  beets^  beans,  potatoes,  and  orchard  fruits. 

Dwnkirk  sandy  loam, — The  surface  soil  consists  of  a  brown  sandy  loam  about 
10  Inches  deep,  which  is  underlain  to  a  depth  of  8  feet  or  more  by  lighter 
colored  sandy  loam,  sometimes  containing  fine  gravel.  This  type  is  derived  from 
glacial  material  reworked  under  stream  and  wave  action.  The  topography  is 
undulating  to  gently  rolling.  Drainage  is  always  good  and  sometimes  excessive. 
This  is  not  an  especial ]y  good  soil  for  general  agriculture,  but  is  well  adapted 
to  truck  and  garden  crops,  especially  cabbnge,  tomatoes,  cucumbers,  potatoes,  etc. 

Fargo  sandy  loam. — The  soil  is  a  dark-brown  fine  sandy  loam,  18  Inches  deep, 
underlain  to  a  depth  of  2  feet  by  a  yellowish  fine  sandy  loam,  below  which  is 
a  grayish-yellow  silt  loam  extending  to  a  depth  of  3  feet.  Gravel  is  often 
present  in  both  soil  and  subsoil.  The  type  occurs  along  the  border  of  glacial 
lakes  and  is  composed  of  reworked  glacial  material.  The  surface  futures  vary 
from  undulating  to  broken,  and  the  natural  drainage  is  usually  good.  This  soil 
is  devoted  to  all  of  the  general  farm  crops  of  the  region,  though  the  yields  lire 
g^ierally  light  It  is  a  safe  soil  for  com  under  the  usual  variations  of  the 
climate. 

Fox  sandy  loam. — ^The  surface  soil  is  a  light-brown  or  grayish  medium  sandy 
loam,  8  inches  deep,  having  a  loose  structure  and  containing  only  a  small  pro- 
portion of  organic  matter.  The  subsoil  is  a  yellowish-brown  or  reddish-brown 
medium  sand,  which  becomes  loamy  at  from  12  to  18  inches.  Below  18  inches 
beds  of  medium  to  coarse  sand  and  fine  gravel  are  found.  The  surface  of  the 
type  is  gently  undulating  to  flat,  and  on  account  of  the  underlying  beds  of  sand 
and  gravel  and  the  loose  structure  of  the  surface  soil  the  natural  drainage  is 
excessive.  With  proper  fertilization  the  type  Is  adapted  to  truck  crops,  com, 
oats,  hay,  etc. 

Hartford  sandy  loam. — ^The  surface  soil  is  a  dark-brown  sandy  loam  about 
1  foot  deep.  The  subsoil  to  a  depth  of  3  feet  or  more  is  a  red  or  yellow  sand 
or  light  sandy  loam.  Medium  and  flne  grains  of  sand  predominate,  and  the 
content  of  coarse  sand  and  gravel  is  small.  The  type  occurs  in  broad  terraces 
and  plains  situated  some  distance  back  from  the  larger  streams.  It  is  derived 
from  glacial  material  laid  down  in  glacial  lakea  The  topography  is  usually 
level,  though  sometimes  slightly  rolling  and  billowy  as  a  result  of  wind  action. 
The  soil  is  extensively  used  in  the  production  of  truck  crops  and  tobacco.  The 
heavier  phase  of  the  type  appears  to  be  the  best  tobacco  soil  of  the  Oonnectlout 
Valley  area,  especially  for  the  shaded  crop,  the  leaf  being  of  good  quality,  light 
colored,  elastic,  and  of  fair  body. 

Hoosic  sandy  loam, — The  surface  soil  is  a  light-brown  or  yellowish-brown 
sandy  loam,  9  inches  deep,  containing  a  small  percentage  of  small,  rounded 
gravel.  The  subsoil  is  a  yellowish-brown  to  yellow  light-textured  sandy  loam, 
in  which  the  proportion  of  coarse  sand  and  gravel  increases  with  depth.  This 
material  is  usually  stratlfled  below  a  depth  of  3  feet  and  sometimes  lies  nearer 
the  surface.  The  topography  is  level  to  gently  undulating  or  slightly  rolling, 
and  drainage  is  apt  to  be  excessive,  owing  to  the  porous  character  of  the 
deeper  subsoil.  The  soil  is  used  for  a  variety  of  cultivated  crops,  though  only 
light  yields  of  the  grains  and  grasses  are  generally  secured.  It  is  best  adapted 
to  early  green  corn,  potatoes,  and  truck  crops. 

Hudson  sandy  loam. — The  soil  to  a  depth  of  8  inches  is  a  light-brown  medium 
sandy  loam,  underlain  by  a  medium-textured  somewhat  incoherent  yellow 
flandy  loam,  which  occasionally  contains  an  admixture  of  gravel.  The  subsoil 
is  underlain  by  clay  deposits.  The  type  is  lacustrine  in  origin.  The  surfftce 
varies  from  nearly  level  to  rolling  and  has  good  drainage. 
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Only  a  small  part  of  this  type  is  in  cultivation,  though  it  is  a  fair  soil  for  all 
general  farm  crops  and  is  particularly  well  adapted  to  trucking  and  small  fruit. 

Manchester  sandy  loam. — ^The  soil  is  a  reddish  or  dark-yellow  medium  sandy 
or  gravelly  loam,  from  8  to  18  inches  in  depth,  underlain  hy  loamy  sand  and 
gravel,  frequently  containing  large  bowlders.  The  type  is  a  combination  of 
glacial  lake  and  stream  deposits,  and  the  material  is  exceedingly  irregular  in 
thickness.  It  is  formed  in  part,  especially  the  subsoil,  from  the  underlying  red 
TriasBic  rocks.  The  surface  is  generally  rolling,  in  the  form  of  ridges  and 
knolla  though  the  type  occasionally  occurs  as  low,  flat  terraces.  The  soil  is 
naturally  fertile,  but  the  porous  subsoil  renders  it  readily  subject  to  drought. 
It  is  well  adapted  to  com. 

Manfcato  sandy  loam, — The  soil  consists  of  a  brown  to  dark-brown  medium 
fine  sandy  loam,  underlain  at  an  average  depth  of  15  inches  by  solid  bedrock. 
Usually  2  or  3  inches  of  the  material  directly  overlying  the  bedrock  is  a  reddish- 
brown  fine  loam.  In  some  places  the  soil  is  2  feet  deep,  while  in  others  it  is 
only  a  few  Inches  deep,  and  in  places  the  bedrock  outcropa  Qenerally  the 
shallower  the  soil  the  more  loamy  the  texture.  The  underlying  rock  is  either 
Shakopee  limestone  or  Jordan  sandstone.  Granitic  and  gnelssic  bowlders  from 
1  to  6  feet  or  more  in  diameter  are  thickly  scattered  over  the  surface  in  some 
localities,  but  as  a  rule  do  not  interfere  seriously  with  cultivation.  The  type 
occurs  in  the  form  of  river  terraces.  It  has  been  formed  by  the  deposit  df  a 
thin  layer  of  sandy  material  over  the  underlying  rock.  It  is  quite  droughty. 
Light  to  fair  yields  of  com  and  small  grains  are  secured.  The  soil  makes  ex- 
cellent pasture  in  wet  and  moderately  wet  seasons.  Where  the  sand  is  deepest 
the  soil  is  quite  well  adapted  to  the  production  of  early  vegetables. 

MerHmac  sandy  loam. — The  surface  soil  is  a  brown  sandy  loam,  about  8 
inches  deep,  often  containing  small  quantities  of  fine  gravel.  The  subsoil  is  a 
lic^t-brown  sandy  loam,  becoming  less  coherent  with  depth,  and  at  about  20 
inches  passing  into  a  yellowish-gray  coarser  sandy  loam,  more  or  less  inter- 
stratified  with  fine  gravel,  extending  to  variable  depths.  The  type  occupies 
level  to  gently  undulating  or  more  or  less  pitted  topography,  occurring  as  kame 
deposits  and  fllled-in  valleys.  The  drainage  is  good.  Corn  and  grass  are  the 
principal  farm  crops,  though  the  type  is  also  well  adapted  to  potatoes  and 
Tegetables,  as  well  as  fraita 

Plainfleld  sandy  loam, — ^The  surface  soil  is  a  brown  loamy  sand  to  sandy 
loam,  16  to  18  Inches  deep.  The  subsoil  becomes  lighter  in  color  and  somewhat 
coarser  in  texture  as  depth  increases,  and  at  about  SO  inches  is  usually  a  yellow 
sand,  possessing  but  little  coherency.  For  the  most  part  the  material  has  been 
laid  down  by  rushing  glacial  waters  and  occurs  in  broad,  filled-in  valleys  along 
the  streams  and  as  glacial  outwash  in  the  glaciated  r^on  of  the  Great  Lakes. 
and  also  in  the  Driftless  area  of  Wisconsin.  The  type  presents  a  level  to  only 
slightly  undulating  topograi^y  and  the  material  often  extends  to  many  feet  in 
depth.  While  subirrigated,  the  soil  is  now  above  all  overflow.  It  produces 
light  yields  of  com,  hay,  rye,  and  some  of  the  other  general  fiirm  crops.  Dairy- 
ing is  an  Important  industry  on  some  areas  of  the  type. 

Sioux  sandy  loam. — ^The  surface  soil  is  a  coarse  to  medium  brown  sandy  loam 
or  heavy  sandy  loam,  from  10  to  24  inches  deep,  containing  considerable  organic 
matter.  The  color  becomes  lighter  with  depth.  The  subsoil  over  wide  areas  con- 
sists of  almost  pure  water-worn  gravel,  which  is  found  at  an  average  of  22  inches 
below  the  surface  and  extends  to  great  depths.  The  subsoil  varies  consider- 
ably, however,  and  the  gravel  is  frequently  bedded  in  a  matrix  of  sandy  loam, 
silty  sand,  or  sand.  This  is  an  alluvial  type,  occupying  river  terraces,  with  level 
to  gently  rolling  topography.  The  drainage  is  too  thorough  for  good  crop  yields 
where  the  pure  crravel  subsoil  predominates,  although  the  soil  is  early  and 
might  be  profitably  utilized  in  the  production  of  early,  short-season  cropa 
Hay,  com,  oats,  and  alfalfa  are  Important  crops,  but  the  yields  are  very 
irregular.  In  a  wet  season  or  on  areas  of  better  moisture  conditions  40  to  60 
bndlels  of  com  are  obtained  per  acre,  but  a  dry  spell  at  the  critical  period  of 
growth  often  resiUts  in  total  failure.  Some  truck  is  grown.  Clover  and 
timothy  have  been  produced  with  fair  success. 

Superior  sandy  loam. — ^The  surface  soil  is  gray  to  reddish  sand  or  light  sandy 
loam  of  medium  texture,  varying  in  depth  from  1  to  2  feet.  Sometimes  the 
surface  is  strewn  with  small  rocks  and  bowlders  in  such  quantities  as  to 
interfere  with  cultivation.  The  subsoil  is  a  stiff,  tenacious,  impervious  red 
clay,  similar  to  the  material  forming  the  Superior  clay,  and  is  sometimes  inter- 
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stratified  with  thin  layers  of  fine  spnd.  The  sandy  soil  Is  the  result  of  wash 
from  higher  lying  sandy  land.  The  type  usually  occupies  level  and  gently 
rolling  areas  with  sufficient  elevation  to  secure  good  natural  drainage.  It  is  a 
warm  soil,  easily  tilled,  and  adapted  to  a  variety  of  crops,  including  medium 
late  vegetables  for  midsummer  and  fall  markets.  The  crops  j?rown  are  clover, 
timothy,  potatoes,  and  small  fruits.    The  original  timber  growth  is  pine. 

Tuacarora  mndy  loam, — ^The  surface  soil  is  a  gray  to  brown  mellow  sandy 
loam,  about  8  inches  In  depth.  The  subsoil  is  a  yellow  to  gray  sandy  ioam  to  a 
depth  of  30  inches.  Helow  this  there  occurs  a  deep,  dense  clay  subsoil,  causing 
poor  drainage  conditions.  This  type  is  best  adapted  to  the  production  of  hay 
and  for  permanent  pastures. 

Verg^mnc8  sandy  loam, — The  soil  is  a  black  or  dark-brown  medium  to  fine 
sandy  loam,  from  8  to  12  Inches  deep.  The  surface  soil  does  not  differ  ma- 
terially in  texture  from  that  of  the  Vergennes  fine  sand,  but  the  subsoil  is  a 
drah  clay  loam  or  clay.  In  a  few  places  the  typical  soil  is  underlain  at  an 
average  depth  of  a  fo(»t  by  a  layer  of  medium  sand,  which  rests  directly  upon 
the  heavy  underlying  clay.  In  low-lying  areas  the  soil  is  derived  from  late 
sedimentary  deposits  overlying  the  Champlain  clays;  other  areas  are  either 
colluvlal  material  or  Fhoro  deposits  overlying  the  Champlain  clays.  In  topog- 
raphy the  type  is  either  level  or  rolling,  being  marked  sometimes  by  hum- 
mocks and  low  swells.  For  the  most  part  it  is  well  drained.  The  soil  is 
adapted  to  com,  clover,  and  late  truck  crops. 

Walcott  %andy  loam, — ^Tliis  type  is  composed  of  various  phases  of  soil,  but  in 
general  the  surface  soil  ranges  from  a  grayish  to  brownish  sandy  loam,  with  an 
average  depth  of  about  8  to  10  inches,  while  the  subsoil  to  a  depth  of  8  feet 
or  more  varies  from  a  sand  to  a  sandy  clay  of  yellowish  color.  Sometimes 
small  sand  dunes  from  1  to  2  feet  high  occur,  and  in  such  cases  the  type  is 
sandier.  Aside  from  the  low  sand  dunes,  the  surface  of  the  type  is  level,  and 
there  are  considerable  areas  which  are  poorly  drained  and  uncultivated.  The 
type  is  derived  largely  from  light,  sandy  material  blown  from  the  adjacent 
areas  of  Fargo  fine  sand  and  spread  out  over  the  heavier  lacustrine  types  to 
the  eastward.    It  is  devoted  largely  to  prairie  hay  and  pasturage. 

Waukesha  sandy  loam, — ^The  surface  soil  is  a  dark-brown  to  black  sandy  loam 
of  loose  structure  extending  to  an  average  depth  of  1  foot  It  contains  only  a 
small  proportion  of  fine  gravel.  The  subsoil  to  a  depth  of  about  24  to  30  inches 
is  a  yellowish  gravelly  sandy  loam,  the  gravel  content  being  fine  and  not  in- 
frequently including  small,  rounded  cobbles.  The  deep  subsoil  is  a  light-yellow- 
ish, heavy,  gravelly  sandy  loam  or  gravelly  clay.  The  type  occurs  both  In 
broad  extensive  valley  fitts  and  as  outwash  plains  and  narrower  intermorainic 
fiUed-in  valleys.  It  is  derived  from  reworked  glacial  material  deposited  by  rush- 
ing glacial  waters.  The  topography  is  level  to  gently  undulating.  On  acoount 
of  the  porous  nature  of  the  subsoil,  drainage  is  often  excessive  and  crops 
frequently  suffer  from  drought,  except  In  relatively  wet  seasons.  Under  favor- 
able moisture  conditions  good  crops  of  com,  rye,  hay,  and  potatoes  are  secured. 

Willision  sandy  loam, — The  soil  consists  of  a  dark-brown,  medium  to  fine, 
light-textured  sandy  loam,  underlain  at  an  average  depth  of  2  feet  by  a  whitish 
loam  or  sandy  loam.  The  type  is  probably  mainly  reworked  glacial  material. 
It  occupies  high-lying  stream  terraces  and  probably  once  composed  part  of  the 
flood-plain  of  a  swollen  glacial  stream.  In  seasons  of  average  rainfall  good 
crops  are  secured.  Wheat  yields  25  bushels  and  flax  20  bushels  to  the  4icre  in 
good  seasons. 
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Area  and  distribution  of   the  sandy  loams. 


SoOname. 

State  or  area.i 

Acres. 

8ioax  fnndy  Imrn 

Indiana  3,  10:  Iowa  1;  Minnesota  4,  5;  Missouri  14;  South 
Dakota  2;  Wisconsin  6, 14. 

Indiana  3;  Michigan  2,  5,  ^;  Pemisylvania  7;  Wisconsin  16 

indiftjifif^;  W»?ronsl»ill,  Ifl  

141,056 
126,400 

Clyde  sandy  loam 

Waukesha  aandv  loam 

Superior  sandy  loam 

118,848 

Wfaponsin  1, 13. 16 

103,488 
95,304 
69,633 

62,409 
63,504 
46.656 

Hartftrd  imidy  in^ni. . 

Conn'K'rticnt'l ;  Wassaohnsptts  1     .  . 

Dimkirlr  ■nnrlv  loam 

Indiana  1;  Michigan  9;  New  York  11, 12, 13;  Ohio  8, 10;  Wis- 
consin 12. 
Massachrw«>tts  2 

Meritmac  sandy  loom 

Fano  sandy  loam 

North  Dakota  9 

Plainlleld  sandy  loam 

Illinois  11;  Wisconsin  3,  6, 9 

If  ancbffFtn*  mii<ly  ^oain ...     , 

Oonnectf'^Hti;  ¥a?«m<^hnsi*ttfll 

44160 
6.888 

Hooaic  sandy  loam 

New  Jersey  2. 

Williston  sandy  loam 

North  Dakota  11 

3684 
3!264 

Waloott  sandy'loam 

North  Dakota  9 

Manlrato  nn4y  Iffflm 

MfnnA^ta  11                     ,  . .            

2,816 
2,113 
2048 
1850 
1,728 
320 

Vergennes  sandy  loam 

Fox  sandy  loam 

New  York  10;  Vermont  1 

Wip«mifriTi  8 

Hudson  sandy  loam 

New  York  4 

Chenango  sandy  loam 

Tndift^a  S;  New  -Tersey  2:  Pennsylvania  7 

TuacaitHB  sandy  loam 

New  York  6 - 

Total 

885,064 

'  For  key  to  numbers  in  this  column  see  p.  783. 


STONY  SANDY  LOAM  PHASEL 


This  type  has  been  recognized  so  far  in  only  one  of  the  areas  surveyed.  In 
a  general  way  it  is  mnch  like  the  stony  loam  phase,  except  that  it  is  rather 
more  friable  in  teztnre  and  contains  a  small  quantity  of  gravel,  which  makes  it 
better  adapted  to  special  than  to  general  farm  crops. 

Clyde  stony  sandy  loam. — The  soil  is  a  dark-brown,  medium-textured  gravelly 
sandy  loam,  18  to  24  inches  deep,  underlain  by  a  sandy  loam  or  mottled  brown 
clay  loam  containing  a  small  percentage  of  gravel.  A  noticeable  characteristic 
of  the  type  is  the  occurrence  of  bowlders,  which  are  found  in  large  numbers  over 
the  surface  and  to  a  less  extent  below  the  surface.  These  bowlders  are  mainly  of 
granite,  and  range  from  cobbles  to  angular  fragments  2  or  8  feet  in  diameter.  With 
these  stones  removed  from  the  surface,  the  soil  is  a  good,  friable  sandy  loam 
and  produces  fairly  good  crops.  The  type  is  of  glacial  or  lacustrine  origin, 
has  leivel  to  gently  rolling  topography,  and  for  the  most  part  is  fairly  well 
drained.  The  crops  grown  are  com,  oats,  wheat,  sugar  beets,  beans,  potatoes^ 
hi^,  etc 

Area  and  disirilmtion  of  the  stony  sandy  loam. 


Soil  name. 

State  or  area.i 

Acr«. 

Clydfl  stflny  ^nndy  loam ....,,. 

Michigan  8 

8,000 

1  For  key  to  nnmber  in  this  column  see  p.  788. 


OBAVKLLY   SANDY  LOAM   PHASE. 


The  soils  are  light  and  loose  in  texture  and  structure,  and  are  underlain  by 
snbsoils  which  are  relatively  porous  and  leachy.  They  are  not,  therefore,  nat- 
urally suited  to  the  production  of  the  heavier  farm  crops,  which  require  larger 
stores  of  moisture  for  their  slow  growth  and  maturity  than  these  soils  cno 
retain,  although  In  some  locations,  where  the  ground  water  is  near  the  surface 
or  where  the  soils  are  slightly  heavier  than  normal,  or  in  seasons  of  moderately 
heavy  rainfall,  the  staple  crops  are  grown  with  fair  success.  Some  wheat  and 
flax  are  produced  on  the  Williston  gravelly  sandy  loam,  and  some  of  the  areas 
of  the  Orono,  Ganeadea,  and  Dunkirk  types  give  fair  yields  of  com.  Clover  and 
alfalfa  are  also  grown  to  some  extent.  The  Ganeadea  and  Dunkirk  types  are 
well  suited  to  grapes,  especially  the  earlier  table  varieties,  and  to  blackberries, 
raspberries,  and  strawberries,  while  peaches,  cherries,  and  plums  give  good 
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yields  of  fair  quality.  Where  the  demands  of  the  market  will  warrant,  the 
group  should  be  devoted  to  the  growth  of  special  vegetable  and  fruit  crops, 
rather  than  to  the  grains  and  hay. 

Caneadea  ffravelly  sandy  loam. — The  surface  soil  is  a  light  gravelly  sandy 
loam,  brown  to  yellowish  brown  in  color.  The  subsoil  is  a  yellowish-brown 
to  yellow  sandy  loam.  The  sand  content  of  both  soil  and  subsoil  is  medium  to 
line  in  texture.  Gravel  is  abundant  but  generally  small  in  size.  This  soil  type 
is  adapted  to  the  production  of  early  potatoes,  vine  crops,  and  berries. 

Chenango  gravelly  sandy  loam, — ^The  soil  Is  a  light-brown  to  slightly  yel- 
lowish brown  gravelly  sandy  loam,  about  8  Inches  deep,  overlying  a  subsoil  of 
yellowish  brown  to  yellow  gravelly  sandy  loam  or  gravelly  sand.  At  the  sur- 
face and  throughout  the  subsoil  a  small  quantity  of  water-worn  gravel  Is  found, 
while  within  or  immediately  underlying  the  3-foot  section  occur  beds  of  strati- 
fied sands  and  gravel.  The  type  occurs  as  glacial  terraces  and  is  above  ordi- 
nary overflow.  The  topography  is  level  to  gently  undulating,  or  somewhat 
hummocky  and  rolling  where  kame  material  Is  developed. 

The  drainage  Is  apt  to  be  excessive,  on  account  of  the  porous  character  of 
the  subsoil,  and  the  type  is  rather  droughty.  The  soil  Is  adapted  to  the  market 
garden  and  truck  crops,  but  Is  too  uncertain  for  general  farm  crops. 

Dunkirk  gravelly  sandy  loam, — The  soil  is  a  sandy  loam,  containing  from  40 
to  60  per  cent  of  small  gravel,  consisting  principally  of  water-worn  shale  frag- 
ments, and  is  underlain  at  about  3  feet  by  shale  fragments  or  sand.  The  type 
represents  reworked  glacial  material  deposited  In  water  along  the  foot  of  low 
ridges  on  lake  forelands  and  also  as  terraces  In  stream  valleya  It  is  well 
drained  and  early,  and  is  adapted  to  market-garden  and  truck  crop&  It  is  not 
well  suited  to  most  general  farming  crops,  but  is  a  good  com  soil.  Grapes  are 
successfully  grown. 

Fargo  gravelly  sandy  loam. — The  surface  soil  consists  of  about  12  inches  of 
n  dark-brown  to  black  loamy  sand  or  light  sandy  loam,  containing  a  few  small 
gravel  and  a  considerable  proportion  of  organic  matter.  The  sand  content  is 
made  up  of  all  grades  from  fine  to  coarse  sand  or  small  gravel,  but  the  medium 
to  fine  grades  usually  predominate.  The  subsoil  Is  composed  of  layers  of 
gravel  and  coarse  sand,  which  often  occur  in  strata  of  uniform  thickness.  The 
gravel  particles  vary  in  size  from  coarse  sand  to  small  cobbles  several  inches 
in  diameter,  and  the  interstitial  material  consists  of  various  grades  of  sand. 
The  type  is  reworked  glacial  material,  and  most  of  It  occupies  narrow  ridges 
which  mark  old  beaches  of  Glacial  Lake  AgasSiz.  The  crop  yields  vary  con- 
siderably, according  to  the  amount  of  rainfall  during  the  growing  season. 
Wheat,  ojits.  flax,  barley,  and  i-ye  are  the  principal  crops  grown. 

Fom  gravelly  sandy  loam. — The  soil  Is  a  light-brown  gravelly  loam  or  sandy 
loam,  about  3  Inches  deep,  changing  to  yellowish  2  Inches  below  the  surface. 
The  surface  Is  covered  with  rounded  gravel  2  to  3  inches  in  diameter.  T*is 
Increases  with  depth,  and  in  the  subsoil  there  is  n  great  quantity  of  gravel  of  all 
sizes.  The  type  occupies  terraces  above  the  flrst  bottoms  along  streams  and 
is  marked  by  rounded  knolls  with  frequent  kettle-hole  depressions.  The  slopes 
are  often  quite  steep  and  difficult  to  cultivate,  though  no  large  stones  or 
bowlders  outcrop.  The  tyi)e  lies  farther  back  from  the  streams  than  the  Fox 
gravelly  loam.  It  owes  Its  origin  to  glacial  material  which  has  been  modified 
by  water  action.  This  material  consists  chiefly  of  shale  and  sandstone  with 
enough  limestone  to  give  It  the  character  of  a  calcareous  soil.  The  soil  is  so 
light  and  porous  as  to  be  of  little  agricultural  value  and  Is  generally  used  for 
pasturage. 

Hoosic  gravelly  sandy  loanu — The  surface  soil  consists  of  a  brown  gravelly 
sandy  loam,  4  to  6  Inches  In  depth.  The  subsoil  Is  a  light  to  yellowish-brown 
gravelly  sandy  loam  of  about  the  same  texture.  The  type  occurs  as  terraces 
and  was  formed  from  materials  deposited  In  glacial  lakes.  The  soil  is  too  light 
in  texture  for  general  farming,  but  is  well  adapted  under  Intraislve  methods  of 
cultivation  to  early  truck  crops,  such  as  melons,  cucumbers,  and  small  fruits, 
especially  strawberries.  On  the  heavier  and  less  gravelly  phase  of  tiie  type 
com,  oats,  rye,  potatoes,  and  buckwheat  may  be  grown  with  some  succesa 

Merrimac  gravelly  sandy-  loam. — The  soil  ranges  from  a  gray  or  light-yellow- 
ish, medium-textured  sand  to  a  light-brown  loamy  sand  or  sandy  loam,  with 
an  average  depth  of  12  Inches,  resting  upon  gravelly  beds  composed  of  rounded, 
waterworn  gravel  varying  In  size  from  small  pebbles  to  large  cobblestones. 
The  Interstitial  material,  of  which  there  is  relatively  a  small  quantity,  consists 
generally  of  coarse,  yellow  sand.  Some  fine  gravel  is  encountered  In  the  soil 
and  upon  the  surface.    The  type  occurs  along  stream  courses  and  is  derived 
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from  reworked  glacial  drift.  Ttie  surface  is  hummocky,  being  characterized  by 
small  bills  of  gravel  with  uneven  surfaces,  alternating  with  depressions  or 
kettle  hole&  General  farm  crops  are  grown  upon  the  soil,  but  as  a  rule  it  is 
not  a  desirable  type  to  cultivate,  since  the  open,  leacby  nature  of  the  subsoil 
causes  it  to  be  subject  to  drought.  In  many  cases  it  is  better  adapted  to  the 
growing  of  truck  than  to  general  farming. 

Orono  gravelly  sandy  loam. — ^The  surface  soil  consists  of  8  or  10  inches  of  a 
brown  gravelly  sandy  loam.  The  subsoil  is  a  brownish  gray  gravelly  sandy 
loam.  The  content  of  rounded  and  waterwom  gravel  and  stones  in  the  soil  and 
Bubsoll  is  extremely  variable,  but  the  subsoil  is  usually  underlain  at  from  2 
to  6  feet  by  deep,  cross-bedded  sands  and  gravels.  This  type  is  derived  from 
stratified  drift,  deposited,  with  few  exceptions,  in  the  form  of  eskers.  The  soil 
is  loose,  friable,  well  drained,  and  easily  tilled,  its  agricultural  value  depend- 
ing largely  ui)on  depth  of  soil  over  the  porous  gravels.  Individual  fields  are 
held  in  high  esteem,  while  others  are  poor,  because  droughty. 

Sioux  gravelly  sandy  loam, — The  type  consists  of  a  dark-brown  loam,  about 
16  Inches  deep,  containing  some  coarse  sand  and  enough  clay  to  cause  it  to 
become  somewhat  sticky  when  wet.  The  subsoil,  to  a  depth  of  4  to  6  feet  or 
more,  contains  a  large  proportion  of  fine,  well-rounded  gravel,  which  causes 
the  type  to  be  excessively  drained  and  droughty.  The  topography  is  level  to 
undulating.    Good  yields  of  corn  and  oats  are  secured  in  favorable  seasona 

Willision  gravelly  sandy  loam, — The  surface  soil  consists  of  12  inches  of  a 
brown,  very  sandy  loam,  containing  a  large  amount  of  gravel.  The  day  con* 
tent,  though  small,  is  sufficient  in  places  to  give  the  soil  a  sticky  character 
when  wet.  The  subsoil  is  a  very  saudy  loam,  usually  loose  and  Incoherent,  with 
about  the  same  proportion  of  gravel  as  the  soil.  The  gravel  in  both  soil  and  sub- 
soil ranges  from  the  finest  grades  to  rounded  pebbles  one-half  inch  in  diameter. 
The  type  is  composed  of  reworked  glacial  material  deposited  at  an  early  date 
as  aUnvium  along  stream  courses.  The  topography  is  level  to  rolling.  The 
soil  is  productive  and  yields  good  crops  of  wheat,  flax,  and  rye. 

Area  and  distribution  of  the  gravelly  sandy  loam. 


Sou 


Merrimac  greveUy  sandy  loam . 
Dunkirk  gravelly  sandy  loam . . 
Tarfo  gravelly  sandv  loam 


Vox  gravelly  sandy  loun. 
WiUMon  gravelly  sandy  loam. . 

Hoosic  gravelly  sandy  loam 

Chmango  gravelly  sandy  loam . 

Orano  mveUy  sandy  loam 

Oaaeadea  gravelly  sandy  loam. . 
Stooz  gravelly  sandy  loam 


Total- 


State  or  t 


Connecticut  1,  2;  Massachusetts  1,  2;  New  Hamp- 
shire 1,2. 

New  York  0,  10,  12,  13,  15.  18;  Ohio  1;  Pewosyl- 
vanla7. 

Minnesota  3 

New  York  4;  Wisconsin  8 

North  Dakota  11 

New  York  17 

New  York  3;  Pennsylvania  4 

Maine2 

New  York  6 

Wisconsin  9 


Acres. 


200,412 

88,866 

24,448 
12,828 
12,853 
8,640 
7,680 
4,852 
8,840 
256 


417.264 


I  For  key  to  numbers  in  this  column  see  p.  788. 


COABSE    SANDY    LOAM    PHASE. 


On  account  of  the  rather  heavy  texture  of  the  soil  and  the  immediately 
underlying  subsurface  stratum  the  coarse  sandy  loam  phase  Is  a  fairly  pro- 
ductive  soil  for  com.  grains,  and  tobacco.  The  gravel  stratum  which  forms 
the  lower  subsoil  provides  good  underdralnage,  and  in  situations  where  it 
approaches  nearer  than  2  feet  of  the  surface  the  type  is  uncertain  for  general 
farm  crops.    Its  best  use  is  for  truck  crops  and  some  of  the  small  fruits. 

Merrimac  coarse  sandy  loam. — The  soil  is  a  brown  sandy  loam,  8  or  10 
inches  deep,  underlain  to  depths  varying  from  about  1  to  2  feet  by  reddish  or 
yellowish  heavy  sandy  loam.  Below  this  the  material  is  underlain  by  coarse 
sand  and  gravel.  The  type  is  lacustrine  in  origin.  The  surface  varies  from 
level  to  slightly  rolling  and  the  drainage  is  good.  This  soil  is  excellent  for 
all  general  farm  crops,  besides  being  especially  adapted  to  early  truck  crops 
and  potatoes.  Small  fruits  do  well.  In  the  Connecticut  Valley  it  produces 
large  yields  of  tobacco  of  good  quality. 
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Area  and  disiHhution  of  the  coarse  sandy  loam. 


SoUname. 

State  or  ana.^ 

AOEW. 

Merrlmao  ooane  sandy  loam. . . 

Connecticut   !:•  Massachusetts    1,  2;  New  York    7;    Rhode 
Island  1. 

247.810 

^  For  key  to  numbers  in  ttiis  column  see  p.  783. 
FINE  SANDY  LOAM  GROUP. 

The  value  of  this  group  of  soils  for  the  production  of  ordinary  farm  crops 
is  a  little  higher  than  that  of  the  fine  sandy  loams  of  the  Qlacial  and  Loessial 
province,  owing  to  their  more  favorable  topographic  position  and  because  the 
ground  water  is  generally  nearer  the  surface.  The  surface  is  usually  level  to 
gently  undulating  or  slightly  rolling,  and  the  group  includes  some  areas  which 
require  artificial  drainaga  In  general,  however,  the  drainage  Is  adequate, 
though  the  water  table  is  high  enough  to  afford  sufficient  moisture  for  the 
maturity  of  many  of  the  ordinary  farm  crops  during  any  but  the  driest  seasons. 
The  yields  of  the  grain  and  grass  crops  are  not,  however,  as  high  as  on  heavier 
textured  soils.  Upon  the  rather  heavy  textured  Fargo  fine  sandy  loam  such 
crops  as  wheat,  oats,  barley,  flax,  and  millet  give  good  yields,  and  these  crops, 
as  weU  as  ensilage  crops,  clover,  alsike,  buckwheat,  hops,  potatoes,  and  tobacco 
are  successfully  grown  on  the  Dunkirk  fine  sandy  loam.  Some  sugar  beets 
are  produced  on  the  Clyde  member  of  the  group,  in  addition  to  the  crops  m&i- 
tioned.  Nearly  all  of  the  soils  of  the  group,  particularly  in  the  eastern  regions, 
lire  suited  to  such  fruits  as  peaches,  plums,  cherries,  and  even  applea  Prob- 
ably the  highest  usefulness  of  this  group  of  soils  is  in  the  production  of  the 
heavier  types  of  truck  and  market  vegetables,  including  tomatoes,  cabbage, 
cucumbers  for  pickling,  com,  peas,  and  other  crops  for  canning,  and  small 
vine  and  bush  fruits,  including  strawberries,  raspberries,  blackberries,  and 
currants.  The  earlier  varieties  of  grapes  also  do  well  in  favored  locations  on 
the  Dunkirk  type. 

Benoit  fine  sandy  loam. — ^The  surface  soil  consists  of  a  dark-brown  to  black 
fine  sandy  loam,  with  an  average  depth  of  12  to  15  inches.  It  contains  a  rela- 
tively large  quantity  of  organic  matter,  and  a  few  small  bowlders  are  some- 
times encountered  scattered  over  the  surface.  This  surface  material  grades 
into  a  subsoil  consisting  of  a  gray  to  yellow  sandy  loam,  becoming  lighter  in 
texture  as  the  depth  increases,  until  at  25  to  30  inches  it  is  a  yellow  to  gray 
fine  sand,  containing  gravel  and  small  cobbles.  This  subsoil  is  underlain  by 
beds  of  gravel,  which  usually  occur  at  a  depth  of  90  to  36  inches,  but  are 
sometimes  encountered  nearer  the  surface.  The  type  occupies  low  basinlike 
depressions,  which  occur  between  or  adjacent  to  small  ridges.  It  owes  its 
origin  to  glacial  drift  which  has  been  modified  by  the  action  of  the  waters  of 
Glacial  Lake  Agasslz.  A  part  of  the  fine  sand  in  the  surface  soil  has  prob- 
ably been  washed  down  from  the  adjoining  sandy  ridged  The  surface  of  the 
type  as  a  whole  is  gently  undulating.    A  large  part  of  it  is  poorly  drained. 

Only  a  very  small  part  of  the  type  is  under  cultivation,  the  greater  proportion 
being  used  for  hay  meadows  and  as  pasture  land.  The  better-drained  areas  are 
not  productive  during  dry  seasons,  and  during  rainy  seasons  the  greater  part 
of  the  type  is  too  wet  and  poorly  drained  to  be  of  much  agricultural  value. 

Chenango  fine  sandy  loam, — ^The  surface  soil  is  a  light-brown  or  yellowish- 
brown  fine  sandy  loam,  8  Inches  in  depth,  containing  some  coarser  material. 
The  subsoil  is  a  yellowish  fine  sandy  loam,  becoming  gradually  coarser  in 
texture  with  depth,  and  contains  a  small  proportion  of  fine  gravel.  The  topog- 
raphy varies  from  level  to  somewhat  undulating.  The  surface  drainage  is 
improved  in  some  places  by  ditching  and  tiling,  but  the  relative  porosity  of 
the  subsoil  Is  usually  sufilclent  to  take  care  of  excess  water.  The  type  has  a 
higher  value  for  general  farm  crops  than  the  Chenango  sandy  loam  and  fair 
to  excellent  yields  of  corn,  oats,  rye,  potatoes,  and  hay  are  secured. 

Clyde  fine  sandy  loam, — ^The  surface  soil  is  9  to  12  inches  in  depth  and  varies 
from  very  fine  sand  to  fine  sandy  loam  of  a  brownish-gray  or  brown  color, 
homogeneous  in  texture,  friable,  and  easily  kept  in  good  tilth.  The  subsoil  is 
a  brown  or  yellow  fine  sand  or  fine  sandy  loam  to  a  depth  of  2  feet  or  more  over- 
lying a  clay  similar  to  the  subsoil  of  the  Clyde  loam.    Both  soil  and  subsoil  are 
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entirely  devoid  of  gravel.  Portions  of  the  type  seem  to  be  tlie  result  of  delta 
formntions  subsequently  modified  by  wind  and  wave  action,  while  other  por- 
tions occur  in  the  form  of  low  ridges  as  wind-blown  beach  deposits.  The  sur- 
face is  slightly  undulating  to  rolling,  and  drainage  varies  considerably  with 
local  topography.  Besides  general  farming  and  dairying,  the  production  of 
sugar  beets,  beans,  and  potatoes  are  important  interests,  and  to  a  less  extent 
the  growing  of  chickory,  apples,  pears,  grapes,  and  vegetables. 

Dunkirk  fine  sandy  loam. — The  soil  is  a  gray  or  light-brown  fine  sandy  loam 
to  a  depth  of  about  10  inches,  underlain  by  a  yellowish  fine  sandy  loam  or  fine 
sand.  It  occurs  on  lake  forelands  and  to  a  lesser  extent  as  terraces  along  some 
of  the  larger  streams.  It  is  for  the  most  part  of  lacustrine  origin.  The  sur- 
face Is  gently  rolling  to  hummocky.  Parts  of  the  type  have  been  influenced  by 
wind  action.  The  drainage  is  usually  good,  except  in  local  areas  of  depression. 
The  soil  is  adapted  to  grapes  and  is  also  fair  grass  land. 

Fargo  fine  sandy  loam. — ^The  surface  soil  consists  of  a  dark-brown  to  black 
very  fine  sandy  loam,  having  a  depth  varying  from  8  to  24  inches.  The  content 
of  organic  material  in  the  first  few  inches  is  often  high.  Enou^  silt  and  clay 
are  frequently  present  to  render  the  soil  slightly  sticky  under  certain  moisture 
conditions.  The  subsoil  is  a  grayish,  brownish,  or  yellowish  fine  sandy  loam 
to  a  depth  of  from  2  to  3  feet.  The  lower  portion  is  often  of  the  nature  of 
quicksand.  The  type  is  of  lacustrine  origin.  The  topography  is  level  or  very 
gently  rolling. 

When  well  drained  this  soil  yields  good  crops  of  com  and  t&ir  crops  of  grain,, 
particularly  barley.  Potatoes,  fiax,  buckwheat,  rye,  and  wheat  will  do  well 
with  good  drainage.  Some  heavy  yields  of  hay  are  produced.  Much  of-  the 
type  is  covered  with  native  grasses  and  for  this  reason  it  is  largely  used  for 
pasture.  When  properly  drained  it  should  be  well  adapted  to  the  production 
of  onions  and  celery. 

Pox  fine  sandy  loam. — ^The  surface  soil  of  the  Fox  fine  sandy  loam  is  brown 
to  gray  in  color,  a  fine  snndy  loam  in  texture,  and  in  places  somewhat  sticky 
when  wet.  The  subsoil  is  lighter  in  color  than  the  soil  and  at  the  top  has  the 
same  texture,  becoming  heavier  with  depth.  At  24  inches  it  is  a  fine  sandy 
clay,  below  which  it  becomes  lighter,  a  bed  of  fine  sand  often  being  encoun- 
tered within  the  3-foot  section.  There  is  always  a  substratum  of  gravel  con- 
taining at  least  25  per  cent  of  limestone  pebbles.  This  type  may  occur  as  a 
glacial  outwash  plain  or  a  glacial  stream  terrace.  The  surface  is  level  or 
pitted,  and  sometimes  slightly  rolling,  owing  to  erosion.  The  gravelly  substratum 
insures  good  underdralnage.  With  sufllcient  fertilization,  the  type  is  fairly 
productive  of  the  general  farm  crops,  such  as  com  and  small  grains,  as  well  as 
vegetables  and  some  fruits,  especially  in  moist  seasons. 

Hudson  fine  sandy  loam. — The  surface  soil  is  a  light-brown  or  dark-brown 
silty  fine  sandy  loam  8  inches  deep.  The  subsoil  is  lighter  colored  and  more 
compact  than  the  surface  soil  and  is  underlain  by  beds  of  clay.  This  type 
occurs  as  hilly  to  rolling  and  sometimes  level  areas,  with  good  natural  drain- 
age, and  is  of  lacustrine  origin.  The  soil  is  particularly  well  adapted  to  truck 
crops,  apples,  pears,  and  small  fraits. 

lAdgerwood  fine  sandy  loam. — ^The  soil  consists  of  about  18  inches  of  a  brown 
or  dark-brown  fine  sandy  loam,  underlain  to  a  depth  of  3  feet  by  a  light-brown 
medium  sand  frequently  mottled  with  gray  and  reddish  spots.  The  type  occurs 
In  the  bottoms  and  on  the  bordering  slopes  and  low  hills  of  the  glacial  water 
courses  and  consists  of  reworked  glacial  material  deposited  during  glacial  times. 
The  topography  varies  from  nearly  level  to  rolling,  and  the  drainage  is  usually 
good.  The  soil  is  well  adapted  to  potatoes  and  truck  crops  and  is  a  fair  type  for 
general  farming. 

Lockport  fine  sandy  lO€mi. — This  soil  is  a  reddish-brown  to  Indian-red,  friable 
fine  sandy  loam  or  li^t  loam,  about  9  inches  deep,  underlain  by  a  subsoil  of 
dark  reddish  brown  to  Indian-red  color.  Scattered  through  the  soil  and  subsoil 
are  found  varying  quantities  of  broken,  angular  fragments  of  Medina  sandstone, 
but  not  sufficient  to  Interfere  with  cultivation.  A  small  percentage  of  glacial 
gravel  Is  also  present  The  topography  varies  from  nearly  level  to  slightly 
rolling.  The  natural  drainage  is  usually  poor.  The  native  timber  growth  on 
this  tjrpe  consists  of  elm,  beech,  hemlock,  cherry,  maple,  and  locust.  When 
drained  the  soil  is  adapted  to  the  production  of  apples,  pears,  quinces,  and 
many  small  fruits  and  bush  fruits.    Ordinary  farm  crops  also  yield  well. 

Merrimac  fine  sandy  loam. — ^The  surface  soil  consists  of  a  light-brown  fine 
sandy  loam  extending  to  an  average  depth  of  8  inches.  The  subsoil  is  a  yellow 
line  sandy  loam,  grading  into  yellow  fine  sand,  and  usually  rests  upon  gravel  at 
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a  depth  of  3  feet  or  more.  This  type  occurs  as  narrow  terraces  along  the  river 
and  represents  glacial  flood-plains  deposits.  It  lies  at  10  to  60  feet  above  the 
level  of  the  river.  Grass  for  pasturage  and  hay  constitutes  the  principal  crop, 
though  early  truck  crops  for  local  supply  are  profitably  grown. 

Ornno  fine  sandy  loam, — ^The  soil  Is  a  grayish-brown,  Incoherent  fine  sandy 
loam  to  a  depth  of  8  Inches,  underlain  to  a  depth  of  20  inches  by  a  mottled 
brown  and  gray  fine  sandy  loam,  with  a  thin  layer  of  hardpan  in  places  at  a 
dep£h  of  18  inches.  Stiff  blue  clay  is  encountered  at  about  SO  inches.  The  type 
is  derived  from  the  stratified  drift  formation.  The  surface  is  flat  and  the  soil 
is  poorly  drained.  It  is  a  poor  soil  in  its  natural,  undrained  condition,  but  can 
bo  mnde  a  good  general  farming  soil  by  thorough  underdrainage. 

Plainfteld  fine  sandy  loam. — The  surface  soil  varies  from  yellowish  to  brown- 
ish in  color,  and  in  texture  is  a  fine  sandy  loam,  extending  to  a  depth  of  about 
10  inches.  The  subsoil  is  generally  somewhat  looser  and  coarser  than  the  over- 
lying soil  and  small  gravel  is  usually  present.  The  type  occurs  as  nearly  level 
to  gently  undulating  out  wash  plains,  the  materials  forming  which  are  ottea 
many  feet  in  depth.  The  underdrainage  is  thus  free.  In  seasons  of  a  moderate 
amount  of  moisture  the  type  produces  fair  crops  of  potatoes,  com,  and  the 
general  farm  crops. 

Poygan  fine  sandy  loam. — The  surface  soil  is  dark-brown  to  black  in  color 
and  extends  to  a  depth  of  12  inches.  The  subsoil  is  reddish  brown  down  to 
about  26  inches,  below  which  It  is  red.  The  texture  of  the  surface  soil  is  a  fine 
sandy  loam,  of  the  upper  part  of  the  subsoil  a  sandy  clay,  and  of  the  deeper 
subsoil  a  clay.  The  reddish-brown  sandy  clay  subsoil  is  not  always  present, 
and  when  absent  the  red  clay  makes  up  the  whole  of  the  subsoil.  The  type  is 
derived  from  glacial  lake  deposits.    The  topography  is  level  to  undulating. 

Siouof  fine  sandy  loam.— The  surface  soil  is  a  dark-gray  or  black  fine  sandy 
loam,  from  10  to  15  inches  deep,  containing  a  relatively  high  percentage  of 
organic  matter.  The  subsoil  is  a  fine  to  medium  sandy  loam  of  a  light-brown 
color.  At  from  3  to  8  feet  below  the  surface  the  material  changes  to  sand  and 
gravel.  This  type  is  of  alluvial  origin,  and  occupies  both  river  bottoms  and 
terraces,  but  is  generally  confined  to  the  latter.  The  surface  Is  generally  level. 
The  soil  generally  maintains  a  good  supply  of  moisture,  although  in  areas  of 
light  rainfall  irrigation  is  desirable.  The  drainage  is,  on  the  whole,  satisfac- 
tory, artificial  drains  being  necessary  only  in  depressed-  areas.  This  is  a  desir- 
able soil,  yielding  15  to  35  bushels  of  wheat,  25  to  50  bushels  of  corn,  15  to  GO 
bushels  of  oats,  about  40  bushels  of  barley,  and  20  bushels  of  fiax  per  acre. 
Alfalfa  grows  well,  and  sugar  beets  give  yields  ranging  from  8  to  18  tons  per 
acre.    0&  low-lying  areas  considerable  hay  is  made  from  wild  grasses. 

Superior  fine  sandy  loam. — ^Thls  type  consists  of  a  grayish-brown  or  brown  fine 
sandy  loam  to  a  depth  of  10  to  16  inches,  overlying  a  lighter  colored  subsoil.  At 
varying  depths  the  characteristic  red  or  pinkish-red  heavy  silty  clay  is  encoun- 
tered, extending  to  a  depth  of  several  feet.  The  topography  varies  from  level 
to  gently  rolling,  the  sandy  loam  soil  being  found  deeper  on  the  uneven  than 
on  the  flat  land.  The  drainage  is  generally  good,  except  in  the  lower,  flat,  or 
depressed  areas,  where  there  is  sufficient  run-off  and  the  subsoil  is  near  the 
surface.  The  native  vegetation  consisted  of  oak,  maple,  and  pine,  with  ash 
on  some  of  the  poorly  drained  portions.  Com,  oats,  barley,  hay,  and  tobacco 
are  grown. 

Vergennes  fine  sandy  loam. — ^The  surface  soil  is  a  grayish-brown  to  brown 
fine  sandy  loam,  8  to  12  inches  deep.  A  small  quantity  of  coarse  sand  and 
gravel  is  present  in  some  instances.  The  subsoil  is  a  light-brown  to  yellowish- 
brown  heavy  fine  sandy  loam,  though  it  Is  often  found  to  grade  into  a  looser, 
coarser  material  in  the  lower  part  of  the  profile.  The  soil  is  mellow,  friable, 
and  easily  cultivated.  The  topography  is  level  to  gently  rolling,  the  type  usually 
occupying  broad,  fiat  terraces.  Though  surface  run-off  is  sometimes  insuffi- 
cient, the  porosity  of  the  subsoil  renders  the  type  well  drained.  The  native 
timber  growth  is  maple,  beech,  and  other  hardwoods.  Corn,  oats,  and  hay 
are  the  principal  farm  crops,  with  some  peas  and  spinach  for  canning  purposes. 
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Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 

State  or  area.i 

Acres. 

FM>m  finA  tmndy  loam 

Minnesota  1.3:  NorthDakota3.4.8.9 

432,384 
266,608 

DnnVir^  fliie  siuidy  loAm 

Indiana  1;  l^ew  York  6, 8. 9, 10/ li,  'l2,  13.  14,  16,  18; 

Indiana  1 ;  If  Ichlgan  6, 8;  New  York  6, 9, 10, 12;  North 

Dakota  1;  Wisconsin  3, 12. 
Connecticut  2;  Massachnsetts  2:  New  Hampshire  2.. . 
Minnesota  5;  North  Dakota  5;  Wisconsin  9 

Clyde  fine  sandy  loam 

108,936 
26,432 

M<*Trfanao  f^TWk  Handy  loam 

Skmx  fine  iiandy  loam 

11,520 

PhJnfleld  dne  sandy  loam 

10, 762 

Lidgerwood  fine  sandy  loam 

North  Dakota  9 

10,048 

Hudson  fine  sandy  loam 

New  York  4 

6,400 

Lockport  fine  sandy  loam 

New  York  10 

4  090 

Benolt  line  sandy  loam 

Mfnnnnntii  S  . 

4,082 

Vergonnes  fine  sandy  loam 

New  York  6 \ 

3,392 

Chenango  fine  sandy  loam 

New  Jersey  2:  New  York  3 

Z,0T2 

Bupeiior  fine  sandy  loam 

Wbconsin?,  10 

2,752 

Fn-r  fl^^  sandy  loam 

Wisconsin  3                                                           

704 

Orano  fine  sandy  loam  ... 

If i^fpA  2     ,                                        

640 

Poygan  fine  sandy  loam 

Wtwonsin  4 , 

320 

Total 

887,178 

1  For  key  to  numbers  in  this  column  see  p.  783. 


VEBY  FINE  SANDT  LOAM  PHASE. 


Hartford  very  fine  sandy  loam. — ^The  type  consists  of  10  inches  of  dark- 
brown  very  fine  sandy  loam,  nnderlain  to  3  feet  or  more  by  a  yellowish  silty  fine 
nnd.  More  or  lees  ftnely  divided  mica  occurs  in  both  soil  and  subsoil.  This 
soil  occurs  principally  as  flat  or  slightly  undulating  flrst  and  second  bottoms 
along  rivers  and  large  streams.  The  drainage  is  usually  good.  The  type  Is 
known  as  a  strong,  safe,  and  productive  soil  for  this  texture.  It  is  particularly 
well  adapted  to  com,  potatoes,  and  cabbage.  It  is  the  most  desirable  soil  in 
the  Connecticut  Valley  for  broadleaf  tobacco. 

Area  and  dietrilmtion  of  the  very  fine  sandy  loams. 


Son  name. 

State  or  area.i 

Acres. 

H^rt^offd  very  fln«  »ndy  loarri 

Connecticut  1;  Massachusetts  1 

17,284 

1  For  key  to  numbers  in  this  column  see  p.  738. 


LOAM  GROUP. 


The  loams  have  the  widest  distribution  of  any  soils  in  this  province,  and 
they  are  the  most  valuable  for  general  agriculture,  their  large  water-holding 
capacity  «nd  intermediate  texture  fitting  them  for  the  production  of  a  wide 
variety  of  field  crops,  as  well  as  many  special  truck  and  canning  crops.  The 
Clyde,  Dunkirk,  and  Fargo  are  the  principal  types  in  the  group. 

The  Clyde  loam  contains  large  quantities  of  organic  matter,  and  where  well 
drained  it  is  a  strong  soil  for  general  crops,  including  com,  wheat,  oats,  and 
hay,  although  its  special  adaptability  lies  in  the  production  of  sugar  beets,  of 
which  large  yields  of  good  quality  are  secured.  The  Dunkirk  type  yields 
heavy  crops  of  com  and  small  grains,  as  well  as  clover,  timothy,  and  some 
al&lfa  hay,  while  potatoes,  field  beans,  and  hops  form  subordinate  crops  in 
oertain  sections  of  New  York  State.  The  Fargo  loam  is  one  of  the  best  soils 
of  the  Middle  West  for  grains,  including  com,  wheat,  oats,  barley,  fiax,  and 
millet,  while  potatoes  do  well  in  some  area&  Besides  being  well  suited  to  the 
ordinary  farm  crops,  the  loams  form  one  of  the  most  important  groups  for  the 
production  of  staple  heavy  truck  crops  for  late  markets  and  storage  for  winter 
supplies.  Cabbage,  tomatoes  for  canning,  carrots,  turnips,  table  beets,  and 
other  root  crops  yield  well,  especially  on  the  Clyde  and  Dunkirk  types,  while 
on  the  latter  a  marked  adaptation  to  apples  is  evidenced  along  the  Ontario 
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shore  line  in  New  York  State.    Cherries,  plums,  pears,  the  smaller  bush  fruits, 
and  strawberries  also  do  well. 

Bearden  loam. — ^The  soil  is  a  dark  loam  from  14  to  20  inches  deep,  under- 
lain by  a  gray  or  sometimes  yellow  loam  or  silty  loam.  Fragments  of  shale 
are  frequently  encountered  and  from  3  to  B  feet  below  the  surface  a  water- 
bearing sand  is  often  found.  Generally  the  soil  is  entirely  free  from  stones 
and  gravel,  but  in  some  small  areas  glacial  bowlders  are  seen.  This  type  is 
composed  of  reworked  glacial  material.  The  topography  is  fairly  level  and 
nearly  all  of  the  type  is  sufficiently  well  drained  to  produce  good  crops.  At 
present  it  is  devoted  chiefly  to  small  grains,  flax,  and  wild  hay.  In  the  best- 
drained  portions  alfalfa  might  be  made  to  grow. 

Oaneadea  loam, — ^The  surface  soil  Is  a  mellow  loam,  yellowish-brown  in  color 
to  a  depth  of  8  or  10  inches.  The  subsoil  to  a  depth  of  3  feet  is  a  light  loam. 
There  is  always  a  considerable  percentage  of  shale  and  fine-grained  sandstone 
fragments,  with  some  rounded  gravel,  in  both  soil  and  subsoil.  This  soil  is 
adapted  to  general  fbrm  crops.  Potatoes,  vine  crops,  and  berries  are  especially 
suited  to  it 

Chapman  loam. — ^This  type  is  quite  variable  In  character.  A  striking  charac- 
teristic is  seen  in  the  hummocky  surface.  These  hummocks,  with  a  diameter 
of  4  or  5  feet  and  an  elevation  of  a  foot  or  two  above  the  intervening  depres- 
sions, consist,  for  the  most  part,  of  a  bright-yellow  to  brown,  rather  coarse  loam, 
which  is  sometimes  gravelly,  though  usually  free  from  larger  stones.  At  about 
12  Inches  a  sticky  loam  somewhat  lighter  In  color  is  encountered.  This  becomes 
heavier  with  depth  and  at  from  24  to  30  inches  grades  into  the  compact  silt 
loam  or  silty  loam  of  the  lower  till.  On  other  mounds  the  unweathered  whitish 
till  is  found  at  the  surface,  while  in  still  other  cases  the  soil  may  consist  of  a 
light  to  yellowish-gray  sllty  loam,  mottled  with  brown  iron  stains.  In  the 
depressions  the  material  may  consist  of  a  grayish  silt  loam,  similar  to  the  lower 
till,  covered  with  6  to  8  inches  of  vegetable  mold,  or  there  may  be  merely  a 
mass  of  rocks^  underlain  by  the  grayish  lower  till.  The  type  occupies  low  coun- 
try about  the  source  of  some  of  the  streams  or  along  their  coursea  It  is  of 
glacial  origin.  Some  of  it,  locally  known  as  "  blueberry  bog,"  supports  a  thick 
frrowth  of  blueberry  bushes,  alder,  moss,  etc.  The  better-drained  portions  pro- 
duce fair  yields  of  grass  and  grain. 

Chenango  loam, — ^The  soil  is  a  light-brown  or  reddish-brown  loam,  about  8 
inches  deep,  underlain  by  a  somewhat  lighter  colored  and  occasionally  mottled 
loam  or  silty  loam.  Fine  shale  fragments  and  rounded  gravel  occur  in  the  soil 
and  subsoil.  The  type  occurs  on  stream  terraces,  and  by  reason  of  the  gravel 
in  the  subsoil  is  usually  well  drained.  The  flatter  areas  are  sometimes  improved 
by  tiling.  This  is  a  good  soil  for  general  farm  crops,  as  well  as  for  cabbage, 
potatoes,  and,  where  topographic  and  climatic  conditions  are  suitable,  fruit, 

Clyde  loam, — The  soil  ranges  from  a  moderately  friable  loam  to  a  rather 
heavy,  compact  loam  of  a  dark-gray,  brown,  or  black  color,  from  8  to  12  inches 
deep,  resting  upon  a  drab-colored  sandy  or  silty  clay,  somewhat  streaked  and 
mottled  with  iron  stains.  On  account  of  former  Inadequate  drainage,  much  of 
the  soil  is  still  in  a  puddled  and  compact  state,  sticky  and  impervious  when  wet. 
and  very  hard  when  cultivated  only  a  short  time.  In  its  natural  state,  the  soil 
IK)ssesses  marked  clayey  properties  to  within  a  few  inches  of  the  surface,  where 
there  is  an  accumulation  of  organic  matter.  In  the  better-drained  areas  the  soil 
is  mellow,  and  the  subsoil  is  more  friable  and  pervious  to  water.  The  type  is 
derived  from  glacial  lake  deposits  that  have  not  been  modified  to  any  extent  by 
Kubsequent  stream  action.  Its  almost  level  surface,  with  occasional  low  knolls 
and  swells  and  Intervening  shallow  depressions,  naturally  causes  poor  drain- 
age. When  properly  drained  and  cultivated  large  crop  yields  are  secured.  The 
principal  crops  grown  are  com,  oats,  wheat,  hay.  and  sugar  beets.  It  is  con- 
sidered an  excellent  soil  for  the  latter  crtyp.  It  is  also  an  excellent  soil  for 
canning  crops  and  late  cabbage.    Some  fruit  Is  also  grown. 

Dunkirk  loam.— The  surface  soil  is  a  light  or  dark  brown  loam.  10  inches 
deep,  generally  containing  considerable  sand,  which  renders  it  easy  to  culti- 
vate. The  subsoil  is  a  yellow  or  light-brown  fine  sandy  loam,  usually  rather 
compact,  becoming  darker  in  color  and  heavier  in  texture  with  depth.  A  small 
quantity  of  stone  occurs  in  soil  and  subsoil,  but  seldom  enough  to  Interfere  with 
tillage.  The  type  is  derived  from  glacial  material,  probably  in  part  reworked 
with  residual  soil  derived  from  sandstone  and  arenaceous  shale.  The  surface 
Is  undulating  and  usually  well  drained.  The  soil  Is  desirable  for  general  farm 
purposes,  producing  good  yields  of  corn,  oats,  barley,  buckwheat  and  potatoes. 
Fruit,  especially  apples  and  pears,  and  most  vegetables  do  well  on  this  soil. 
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Elfmoood  locnn, — ^Thls  soil  Is  a  dark-brown  fine  sandy  loam,  2  feet  In  depth, 
overlying  a  close,  poorly  drained  clay.  It  occupies  level  terraces  along  the  Con- 
necticut River  and  is  a  lacustrine  deposit.  The  type  has  a  rather  low  present 
agricultural  value,  on  account  of  its  compact  nature  and  poor  underdralnage. 
Some  areas  produce  small  fruits,  and  some  general  farm  crops  are  grown, 
yields  of  com,  wheat,  rye,  and  hay  being  moderate. 

Fargo  loam. — ^The  soil  is  a  black  loam  to  a  depth  of  10  to  12  inches,  underlain 
to  about  3  feet  by  a  heavier  yellowish  or  drab  loam.  Occasionally  there  are 
layers  of  sand  below  2  feet  The  type  has  been  formed  from  reworked  glacial 
material.  It  occurs  as  low,  flat  areas,  with  no  drainage  channels,  and  a  large 
part  of  it  is  too  wet  for  cultivation,  being  left  in  native  prairie  and  slough 
grassea  The  better  drained  portions  produce  some  timothy  and  prairie  grass. 
If  well  drained,  this  soil  should  produce  wheat,  oats,  and  flax  with  success,  be- 
sides being  an  excellent  grass  land. 

Fow  loam, — ^The  soil  is  a  gravelly  dark-brown  loam  or  silty  loam  to  a  depth 
of  from  8  to  12  Inches,  underlain  by  a  gravelly  material  of  lighter  color,  chang- 
ing to  yellowish  at  about  2  feet,  where  it  rests  on  a  gravelly  or  sandy  sub- 
stratum. Occasionally  a  little  rounded  gravel  is  found  upon  the  surface.  This 
material  consists  chiefly  of  shale  and  sandstone,  with  enough  limestone  to  give 
it  the  character  of  a  calcareous  soil.  The  type  occurs  on  gravelly  terraces  above 
overflow,  though  some  areas  of  depression  are  wet  enough  to  require  drainage. 

It  is  derived  from  glacial  material  deposited  as  outwash  or  in  comparatively 
swift  water  along  stream  courses.  Where  well  drained,  good  yields  of  com  for 
fodder  are  produced.  Applications  of  lime  are  desirable  on  some  areas  of  this 
type. 

Hempstead  loam, — The  soil  of  the  Hempstead  loam  is  friable  in  structure  and 
brown  to  black  in  its  range  of  color.  Although  a  loam  in  texture,  it  carries  a 
small  amount  of  white  quartz  gravel.  The  subsoil  is  yellow  to  reddish  yellow 
and  extends  to  a  depth  of  24  inches.  It  is  somewhat  heavier  than  the  soil.  At 
24  Inches  the  subsoil  lies  on  a  bed  of  rounded  quartz  gravel  embedded  in  a 
sandy  loam  matrix  stained  with  Iron.  The  topography  of  the  type  is  level,  or 
practically  so,  and  it  is  derived  from  glacial  outwash  material.  The  drainage 
is  good  on  account  of  the  gravel  substratum.  It  is  a  natural  prairie  soil  occur- 
ring east  of  the  Appalachian  Mountains.  It  is  utilized  under  intensive  cultiva- 
tion and  fertilization  for  the  production  of  the  medium  to  late  market  garden 
crops. 

Hoosic  loam, — The  surface  soil  is  a  llght-browu  to  yeilowlsh-brown  loam, 
about  7  inches  in  depth,  containing  a  few  small,  rounded  gravel.  The  subsoil 
is  a  yellowledti-brown  or  yellow  loam,  containing  considerably  more  sand  and 
grarel  than  the  surface  soil.  The  sand  and  gravel  content  usually  increases 
with  depth,  so  that  the  subsoil  Is  a  light  sandy  loam  or  sandy  gravelly  loam  in 
texture  in  the  lower  part  of  the  proflle.  The  topography  varies  from  level  to 
undulating  or  slightly  rolling  and  the  drainage  is  good  to  excessive.  The  type 
is  easily  tUled  and  is  for  the  most  part  under  cultivation  to  such  crops  as  com, 
small  grains,  grass,  and  potatoes.    It  is  also  used  for  fruit,  especially  peaches. 

Hudson  loom, — The  soil  is  a  light-brown  to  dark-brown  loam  or  heavy  sandy 
loam,  8  or  10  inches  deep,  underlain  to  about  3  feet  by  a  light-colored,  compact 
gravelly  sandy  loam.  Below  3  feet  gravelly  material  is  encountered  and  con- 
tinues to  a  considerable  depth.  The  soil  has  a  coarse  feel,  owing  to  the  pres- 
ence of  some  coarse  sand  and  flne  graveL  The  type  is  of  lacustrine  origin.  The 
surface  is  flat,  but  the  drainage  is  good.  In  dry  times  crops  do  not  suffer  from 
droQ^t  It  is  an  early  soil  and  especially  well  adapted  to  potatoes,  tomatoes, 
and  root  crops,  as  well  as  to  general  farming.  Commercial  apple  orchards  have 
not  met  with  success. 

Livingston  loam, — The  surface  soil  is  a  grayish-brown  loam,  about  a  foot 
deep,  and  is  almost  identical  with  the  soil  of  the  Dunkirk  loam.  The  subsoil  is 
a  heavy  silty  clay,  olive  to  drab  in  color.  The  surface  soil  is  derived  from 
glacial  lake  deposits  foreign  to  the  locality,  while  the  subsoil  is  derived  from 
the  weathering  of  the  underlying  soft  shales.  The  soil  is  poorly  drained. 
When  underdrained  it  Is  adapted  to  the  production  of  com.  wheat,  oats, 
grasses,  etc. 

Manhato  loam, — ^The  soil  is  a  heavy,  stiff  black  loam  to  clay  loam,  from  1  to 
2  feet  in  depth,  resting  directiy  upon  bedrock  of  limestone  or  sandstone.  For  a 
few  inches  immediately  overlying  the  bedrock  the  soil  is  reddish-brovm  in  color 
and  sandy  in  texture.  Groups  of  gnelssic  and  granitic  bowlders  varying  from 
1  to  6  or  more  feet  in  diameter  occur  in  places  so  thick  as  to  render  t£e  soil 
unfit  for  anything  but  pasture.    The  type  occupies  the  position  of  river  ter- 
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race&  It  la  of  residual,  alluyial,  glacial,  and,  to  a  lesser  extent,  colluvlal  origin. 
In  wet  seasons  trouble  is  experienced  in  cultivating  this  soil,  necessitating  the 
use  of  a  large  part  of  it  for  hay  or  pasture  land.  On  the  other  hand,  in  seasons 
of  drought  crops  suffer  badly  from  lack  of  moisture.  With  favorable  seasons 
good  crops  of  com  are  grown,  though  the  soil  is  best  adapted  to  wheat 

Plainfteld  loam, — ^The  soil  of  this  type  is  a  light>brown  medium  loam,  about  10 
inches  in  depth,  underlain  by  a  yellowish-brown  or  yellowish  subsoil  of  slightly 
heavier  texture,  though  containing  a  small  proportion  of  sand  and  fine  gravel. 
The  gravel  content  increases  below  18  inches  and  frequently  grades  into  a 
gravel  bed.  The  soil  is  easy  to  cultivate  and  the  underlying  gravel  gives  good 
drainage.  In  prolonged  dry  seasons  crops  are  liable  to  suffer  somewhat  from 
lack  of  water,  but  in  seasons  of  normal  moisture  the  type  Is  a  good  general - 
purpose  soil,  being  particularly  well  adapted  to  corn  and  potatoes.  The  topog- 
raphy varies  from  level  to  somewhat  undulating. 

Siou3f  loam.-r-The  surface  soil  consists  of  a  brown,  slightly  sandy  loam,  about 
10  inches  in  depth.  It  Is  friable,  easily  worked,  free  from  stones,  and  generally 
quite  level.  The  subsoil  has  a  depth  vai-ying  between  20  and  40  inches  and  con- 
sists of  a  brownish-yellow  loam,  underlain  by  a  reddish  gravelly  loam,  beneath 
which  is  a  bed  of  gravel.  The  type  constitutes  the  higher  terraces  formed  by 
rivers  during  the  close  of  the  glacial  epoch.  It  is  admirably  adapted  to  the 
production  of  crops  for  canning  purposes,  but  is  largely  used  for  general 
farming. 

Suffleld  loam. — The  soil  is  a  dark  sandy  loam  8  inches  deep,  under  which  is 
a  layer  of  rather  compact  sand,  from  12  to  28  inches  thick,  which  rests  on 
heavy,  impervious  drab  clay.  The  impervious  nature  of  the  underlying  clay 
renders  the  type  wet  and  poorly  drained.  There  is  a  light  formation  of  iron 
hardpan  in  the  soil.  When  properly  drained  com,  small  grains  and  grass  give 
moderate  yields. 

Superior  loam, — The  surface  soil  is  a  brown  loam.  8  to  14  inches  deep,  car- 
rying A  small  percentage  of  gravel.  The  subsoil  is  a  heavy  loam,  usually  lighter 
In  color  than  the  soil,  and  grades  into  a  stiif,  pinkish-red  clay  at  from  18  to 
24  inches.  The  type  is  of  lacustrine  origin.  The  surface  is  gently  undulating 
to  moderately  rolling,  and  natural  drainage  is  generally  good.  The  soil  is 
adapted  to  hay,  oats,  and  wheat 

Tonatoanda  loam, — ^The  surface  soil  consists  of  a  brown  to  black  fine,  mellow 
loam,  varying  from  8  to  16  inches  in  depth.  The  subsoil  consists  of  a  drab  or 
yellow  and  brown  mottled  clay  loam  or  loam  to  a  depth  of  24  to  30  tnchea.  This 
heavy  material  in  tum  is  underlain  by  a  light-yellow  loam  or  sticky  sandy  or 
silty  loam  to  a  depth  of  8  feet  or  more.  Frequently  the  last  few  inches  of  the 
section  is  a  sticky  sand.  Both  soil  and  subsoil  are  devoid  of  coarse  material. 
The  type  is  of  mixed  alluvial  and  lacustrine  origin.  The  topography  is  low  and 
flat,  with  occasional  slight  elevations  along  stream  coursea  The  chief  crops 
grown  are  corn,  oats,  hay,  and  potatoes.  During  favorable  seasons  fftir  yields 
are  produced,  but  crops  are  practically  ruined  on  an  average  of  one  year  out  of 
three.  On  the  higher  lying  portions  crops  are  more  certain.  The  soil  is  not 
well  adapted  to  fruit 

Vergennes  loam, — The  surface  soil  is  a  heavy  fine  sandy  loam  with  an  aver- 
age depth,  of  10  inches.  The  subsoil  is  either  a  plastic  mixture  of  clay  and 
sand  or  a  medium  to  heavy  loam,  which  often  grades  at  8  feet  into  a  stiff  clay 
similar  to  the  subsoil  of  the  Vergennes  clay.  The  subsoil  occasionally  contains 
8  small  percentage  of  gravel  and  stones.  The  type  occupies  level  areas  or  low, 
rounded  or  flat- topped  hills  and  gentle  slopes,  and  is  derived  from  postglacial 
deposits,  modified  in  some  Instances  by  colluvlal  material  or  stream  action. 
The  soil  is  desirable  for  corn  and  also  produces  good  crops  of  hay,  oats,  and 
barley. 

Warners  loam. — The  soil  consists  of  10  inches  of  mellow  brown  loam,  c<m- 
taining  many  calcareous  nodules  and  a  considerable  proportion  of  marl,  resting 
on  a  subsoil  of  white  or  gray  ifiarl.  The  soil  is  silty  in  character  and  has  a 
soft,  unctuous  feel,  containing  thin  layers  of  muck  at  various  depths.  It  pro- 
duces fairly  good  crops  of  com  and  grass. 

Waahhum  loam. — ^The  surface  soil  is  a  dark-brown  or  black  silty  loam,  12 
Inches  deep.  The  subsoil  Is  a  silty  loam,  mottled  grayish-yellow,  brown  and  yel- 
low, and  underlain  at  about  3  feet  by  yellowish  sandy  clay.  The  surface  is 
strewn  witti  granite,  gneiss,  and  sandstone  bowlders.  Many  small  shale  and 
slate  fragments  occur  throughout  the  soil  and  subsoil.  The  depth  to  the  un- 
derlying limestone  is  greater  than  in  the  case  of  the  Caribou  loam.  The  type 
occurs  as  narrow  strips  along  the  streams  in  the  depressions  which  the  drainage 
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waters  follow,  In  small  isolated  depressions,  and  as  marginal  fringes  to  the 
Mnck  areas.  Drainage  conditions  have  favored  the  accumulation  of  a  large 
quantity  of  organic  matter  in  the  soil.  The  type  is  intermediate  between  the 
Caribou  loam  and  Muck,  and  to  a  certain  extent  partakes  of  the  characteristics 
of  each.  It  is  especially  adapted  to  grass.  Oats  and  buckwheat  do  tolerably 
well.  Large  yields  of  potatoes  are  secured,  but  the  quality  is  decidedly  inferior. 
Waukesha  loam. — ^The  surface  soil  is  a  dark-brown  to  black,  heavy  sandy 
loam  to  sandy  clay,  containing  some  fine  gravel.  The  subsoil  is  usually  light 
brown,  yellow,  or  yellowish  gray  in  color  and  the  content  of  gravel  increases 
with  depth,  the  material  grading  into  beds  of  stratified  gravel  at  2  or  3  feet. 
The  type  occupies  gently  sloping  areas  laid  down  as  outwash  plains  and  high 
terraces  of  glacial  age.  This  is  a  very  desirable  trucking  soil  and  in  moist 
seasons  will  give  good  results  with  small  fruits,  hay,  barley,  and  corn. 

Area  and  distribution  of  the  loams. 


Sofl 


Clyde  loam.. 


Fanplocuii 

DimkJric  loam 

SloQzloam 

Hempstead  loam. 

Chapman  loam 

Veraeones  loam 

Bofltoldloam 

Tonavanda  loam.. 
Livliigiitan  loam . . . 
Waukesha  loam..., 

Hoosicloam , 

Waahbarnloam.... 

Chenaitfo  loam 

PlainfleYdloam.... 

Caneadea  loam 

Hudson  loam 

Etanwoodloam 


Superior  loam.. 
Wamenloam.. 

Fox  loam 

ICankatoloam.. 


State  or  s 


Acres. 


Indiana  1, 7;  Michigan  1, 2, 5, 8;  New  York  6,  ip,  11, 12;  North 
Dakota  2;  Wisconsin,  3, 15. 

Minnesota  3,  4;  North  Dakota  1,3.  4,  8,9 

New  York  1,  6,  10.  11,  12,  13,  15;  Ohio  3;  PennsylyanJa  7. 

Illinois  10:  Indiana 5, 10;  North  DakotaS 

Now  Yoric7 

Ifahiel , 

New  York  6, 16;  Vermont  1 , 

Connecticut  1;  Massachusetts  1 , 

New  York  12 , 

New  York  d ' 

Wisconsin  16 1 

New  Jersey  2 ' 

Mafaiel i 

New  Jersey  2;  Pennsylvania  7 , 

Wisconsin  16 i 

New  York  6 

New  York  4 ' 

Michigan! ! 

North  DakotaS 

Wisconsin  16 

New  York  6, 10, 14 

New  York  4 

Minnesota  1 


519,862 

398,984 

345,184 

73,920 

84,660 

27,048 

23,986 

18,878 

15.168 

13,504 

13,440 

6,080 

5.504 

4.736 

4,160 

4,160 

3,904 

3,810 

3,584 

3,828 

2,560 

1,600 

1,600 


Total 1,426.100 


i  For  key  to  numbers  in  this  column  see  p.  733. 


STONT  U>AM.  PHASE. 


On  account  of  the  unusually  hilly  to  rough  topography  and  the  presence  of 
large  numbers  of  stones,  the  greater  part  of  this  group  is  not  actensively  used 
for  farm  crops  requiring  much  cultivation,  but  is  utilized  for  pasturage.  The 
Dunkirk  and  Vergennes  stony  loams  are  particularly  adapted  to  apples  and 
grapes  and  to  some  of  the  smaller  tree  fruits,  such  as  peaches,  pears,  idums. 
8nd  cherries,  while  the  smoother,  less  stony  areas  give  good  yields  of  com,  wheat, 
oats,  beans,  buckwheat,  cabbage,  and  potatoes.  The  Lockport  and  Honeoye 
types  have  a  rather  level  to  gently  undulating  topography,  but  the  soils  are 
quite  stony  and  so  shallow  as  to  be  droughty.  They  are  best  suited  to  grass  and 
pasture,  although  where  the  soils  are  deepest,  small  grains,  potatoes,  and  apples 
are  grown  with  fair  profit 

DwMrk  stony  loam. — ^The  surface  soil  is  a  gray  or  brown  sandy  loam,  con- 
taining a  large  percentage  of  stone  and  gravel  of  different  sizes.  This  overlies 
a  yellowish-brown  sandy  loam  subsoil,  generally  extending  to  about  3  feet, 
which  is  in  turn  underlain  by  gravel  and  sand  at  varying  depths.  The  type  is 
derived  from  glacial  material,  subjected  to  subsequent  glacial  lake  action.  The 
topography  ranges  from  nearly  level  or  gently  undulating,  where  the  type  occurs 
in  the  Ontario  Lake  plains,  to  quite  hilly  where  it  is  developed  upon  small 
drumlins.  Where  rolling  the  natural  drainage  is  good,  but  level  areas  require 
ditching.  Where  not  too  steep  and  stony  for  cultivation,  wheat,  oats,  com,  and 
fruits  give  good  yields. 
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Honeoye  stony  loam, — This  soil  consists  of  a  brown  loam,  from  a  few  inches 
to  about  1  foot  in  depth,  filled  with  fragments  of  limestone  and  resting  npon 
either  the  masslye  limestone  itself  or  limestone  fragments.  It  is  best  suited  for 
pasturage.    Where  the  soil  covering  is  deepest  alfalfa  thrives. 

Loekport  stony  loam. — The  soil  varies  from  a  brown  to  dark  reddish-brown 
loam  to  heavy  loam,  about  9  inches  in  depth,  underlain  by  a  reddish-brown  or 
Indian-red  clay  loam  or  clay  subsoil.  Scattered  throughout  the  soil  and  sabsoil 
are  numerous  fragments  of  red  Medina  sandstone,  mixed  with  a  small  propor- 
tion of  glacial  gravel  and  bowlders.  The  soil  is  frequently  so  thin  that  the 
subsoil  grades  into  the  underlying  sandstone  at  a  depth  of  3  feet  or  slightly  less. 
The  topography  is  flat  to  undulating,  and  because  of  this  and  the  heavy  char- 
acter of  the  subsoil  natural  drainage  is  deficient  The  native  forest  vegetaticm 
includes  elm,  scrub  oak,  hickory,  poplar,  etc.  When  cleared  and  properly 
drained  this  type  is  well  suited  to  the  production  of  com,  oats,  wheat,  hay,  and, 
on  the  areas  where  the  soil  is  deepest,  to  fruit 

Vergennes  stony  loam. — ^The  surface  soil  consists  of  a  clay  loam  or  sometimes 
of  a  loam,  with  an  average  depth  of  8  inches.  The  subsoil  is  a  gray  clay,  similar 
to  that  of  the  material  of  Vergennes  clay,  but  its  depth  is  variable,  depending 
on  the  position  of  the  underlying  rock.  The  type  usually  occupies  long,  narrow 
ridges  or  low  hills,  and  also  the  lower  slopes  of  higher  hilla  It  has  been  derived 
from  the  Ghamplain  clays.  Outcrops  of  limestone  occur  and  large  quantities 
of  limestone  fragments  are  found  scattered  over  local  area&  Most  of  the  type 
is  left  in  pasture  or  woodland.  On  the  more  level  areas  medium  yields  of  com 
and  hay  are  secured.  The  soil  is  best  suited  to  certain  froits,  especially  apples, 
an  excellent  quality  of  which  is  produced. 

Area  and  distribution  of  the  stony  loams. 


Son  same. 

8tataorarea.t 

Acras. 

Dunkirk  stony  loftm  . 

New  York  8 

S8,20B 

Ven^wmes  stony  loam 

New  York  6, 16, 17;  Vermont  1 

36,304 

New  York  10 

12,544 

Hoii(M>y<f  stony  loam . .     ....  . 

New  York  6, 10, 13 

0,600 

Total 

86.650 

>  For  key  to  numbers  in  this  column  see  p.  783. 


STONY  GRAVELLY  LOAM  PHASE. 


The  Stony  gravelly  loam  phase  represents  a  soil  which,  while  relatlvrfy 
smooth,  is  very  leachy,  droughty,  and  of  low  agricultural  value.  In  wet  seasons 
fair  yields  of  com,  oats,  and  potatoes  can  be  secured  in  selected  areas  which 
are  not  so  stony  at  the  surface  as  to  preclude  cultivation  or  so  porous  in  tlie 
subsoil  as  to  make  them  droughty. 

Chenango  stony  gravelly  loam. — ^The  surface  soil  is  a  light-brown  or  brown- 
ish-yellow loam,  about  8  inches  deep.  The  subsoil  is  a  light-brown  to  yellow 
loam.  In  both  the  soil  and  subsoil  small  gravel  and  stones  up  to  the  sise  of 
cobbles  are  so  numerous  as  to  make  boring  difficult  and  to  interfere  with  cul- 
tivation. The  type  occupies  high  terraces  along  streams  and  in  the  more  hilly 
regions,  and  also  includes  more  or  less  small  fkn  deltas  where  minor  lateral 
streams  coalesce  with  the  main  valleys.  This  latter  phase,  of  course,  is  to  a 
great  extent  of  recent  origin.  The  topography  varies  from  flat  to  somewhat  roll- 
ing or  hillocky.  The  drainage  is  excessive  and  the  soil  has  a  low  agricultural 
value. 

Area  and  distrilmtion  of  stony  gravelly  loam. 


Soil  name. 

State  or  area.^ 

Acres. 

Chenango  stony  gravelly  loam  .     , , , 

26,496 

>  For  key  to  number  in  this  column  see  p.  783. 
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GRAVEXLY   LOAM    PHASE. 

The  8oi]s  and  subsoils  of  the  gravelly  loam  phase  of  this  province  contain 
rather  higher  percentages  of  interstitial  material  In  the  form  of  silt  and  clay 
than  are  usnally  present  in  the  gravelly  loams  of  most  of  the  other  provinces, 
and  thus  form  a  more  efficient  reservoir  for  the  storage  of  moisture  for  crop  uses. 
Consequently  a  wider  variety  of  crops  can  be  successfully  grown,  and  the  farmer 
is  more  independent  of  moderately  dry  seasons  than  in  the  cultivation  of  the 
coarser-textured  gravelly  loams  of  other  soil  provinces.  The  presence  of  the 
moderate  amount  of  small  gravel  renders  the  soil  friable  in  structure,  early, 
and  easily  cultivated.  Among  the  general  farm  crops  excellent  yields  of  corn, 
both  for  ensilage  and  for  grain,  and  of  oats,  beans,  potatoes,  clover,  timothy, 
and  alfalfa  are  produced,  while  the  heavier  truck  crops,  like  tomatoes,  'sweet 
com,  peas,  and  beans  for  canning,  cabbage,  and  the  root  crops,  give  good  yields 
of  fine  quality.  Fmit  does  well  on  selected  areas  of  the  Dunkirk,  Flshkill, 
Chenango,  and  Hoosic  types.  Hops  are  quite  extensively  grown  on  the  Dun- 
kirk gravelly  loam  in  Madison  County,  N.  Y. 

Adams  gravelly  loam. — The  soil  is  a  brown,  rather  light-textured  gravelly 
loam  to  a  depth  of  about  8  to  10  inches,  underlain  by  a  light-brown  or  yellow 
gravel  or  gravelly  sandy  loam  to  a  depth  of  3  feet  or  more.  The  content  of 
gravel  in  the  subsoil  increases  with  depth,  and  usually  below  3  feet  beds  of 
porous  stratified  gravel  are  encountered.  The  type  occurs  as  delta  deposits  in 
former  glacial  lake  Iroquois,  at  the  mouths  of  streams  which  brought  their 
detritus  principally  from  areas  of  crystalline  rocks.  The  topography  is  usually 
level.  This  soil  Is  naturally  too  droughty  for  use  in  general  agriculture  and  is 
best  adapted  to  the  production  of  special  crops,  such  as  early  vegetables  and 
some  of  the  fruits. 

Caneadea  gravelly  loam, — ^The  surface  soil  is  a  light  to  dark  brown  gravelly 
loam,  extending  to  a  depth  of  6  to  8  inches.  The  subsoil  to  8  feet  is  yellowish- 
brown  to  ocher-colored  gravelly  loam.  Rounded  stones  and  coarse  gravel  are 
abundant  in  both  soil  and  subsoil.  The  interstitial  material  is  usually  light 
in  texture.  The  areas  of  this  soil  are  well  drained  and  quite  easily  cultivated. 
Tt  is  devoted  to  general  farming,  and  the  yields  are  usually  satisfactory, 
though  often  curtailed  by  drought 

Chenango  gravelly  loam. — ^The  soil  is  a  brown  or  reddish  loam,  12  inches 
deep,  containing  15  to  30  per  cent  of  rounded  gravel,  underlain  to  a  depth  of 

2  feet  by  a  stiff,  tenacious  clay  loam,  which  is  in  turn  underlain  by  gravel. 
The  type  occupies  level  or  gently  rolling  river  terraces  and  is  composed  of 
original  glacial  material  worked  over  by  the  streams.  This  is  recognized  as  a 
fine  soil  for  general  farm  purposes,  as  well  as  for  fruits  for  canning. 

Dunloirk  gravelly  loam.—^The  surface  soil  varies  from  a  light-brown  to  brown 
loam,  averaging  10  inches  in  depth,  containing  from  20  to  50  per  cent  of 
rounded  water-worn  gravel,  principally  limestone  or  shale.  The  subsoil  is  a 
yellowish  to  brown  loam,  usually  heavier  than  the  soil,  with  a  somewhat 
higher  gravel  content,  which  increases  with  depth.  The  type  is  composed  of 
a  reworked  glacial  deposit  occurring  as  stream  and  lake  terraces.  Its  position 
and  the  porous  nature  of  the  subsoil  afford  thorough  drainage.  The  soil  is 
mellow  and  easily  tilled,  the  stones  seldom  being  large  or  numerous  enough 
to  offer  much  resistance  to  cultivation.  Fruits  and  most  of  the  ordinary  farm 
crops,  particularly  com  and  oats,  do  well  on  this  soil. 

Fargo  gravelly  loam. — The  soil  consists  of  a  dark-colored  loam  or  sandy 
loam,  10  to  12  inches  deep,  underlain  to  about  2  or  3  feet  by  a  lighter-colored, 
coarser-textured  material.  Scattered  upon  the  surface  and  disseminated 
through  the  soil  and  subsoil  are  varying  quantities  of  gravel.  Sometimes 
crystalline  rock  fragments  and  shale  are  also  present    At  depths  ranging  from 

3  to  10  feet  the  type  is  often  underlain  by  beds  of  gravel  and  sand.  The  type 
is  derived  from  the  weathering  of  glacial-lake  beaches.  The  topography  varies 
from  undulating  to  rolling,  and  the  drainage  Is  inclined  to  be  excessive.  The 
soil  is  used  in  places  for  wheat,  oats,  and  com.  Considerable  areas  are  still 
in  prairie  grass. 

Fox  gravelly  loam. — ^The  surface  soil  consists  of  a  light-brown  loam  or  heavy 
sandy  loam,  about  8  Inches  deep,  containing  some  rounded  and  some  fiat  shaly 
gravel.  The  subsoil  is  a  yellowish,  gravelly  or  heavy  sandy  loam  of  about  the 
same  texture  but  containing  rather  more  gravel.  The  type  occupies  terraces 
above  the  first  bottoms  along  stream  courses  and  owes  its  origin  to  glacial  out- 
wash  and  glacial  stream-modified  material,  very  often  showing  cross  bedding. 
This  material  consists  chiefly  of  shale  and  sandstone  with  enough  limestone 
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to  give  It  the  character  of  a  calcareous  soil.  The  topography  is  flat  or  gently 
undulating,  with  occasional  kettle  holes.  The  soil  is  light  and  friable  and 
easily  cultivated,  although,  on  account  of  its  leachy  character,  crop  yields  are 
generally  light.  It  produces  com,  potatoes,  and  some  of  the  truck  crops,  and 
in  favored  locations  it  is  also  a  fair  fruit  soil. 

Hempstead  gravelly  loam. — ^The  Hempstead  gravelly  loam  is  a  brown  sandy 
loam  and  gravelly  loam  to  a  depth  of  about  8  inches.  This  is  underlain  by  a 
yellow  gravelly  loam  usually  more  silty  than  the  surface  soil.  The  subsoil  resta 
at  about  2  feet  on  gravel  and  sand.  The  gravel  in  both  soil  and  subsoil  consists 
of  small  quartz  pebbles  from  pea  size  to  a  diameter  of  2  inches.  The  topography 
of  the  type  is  essentially  level.  It  is  well  drained  and  is  derived  from  glacial 
ontwasb  material.  Market  gardening  is  practically  the  only  agriculture  carried 
on  on  .this  soil  at  present. 

Hoosic  gravelly  loam. — ^The  surface  soil  is  a  light-brown  to  brown  gravelly 
loam,  6  or  8  inches  deep,  the  gravel  being  usually  small,  shaly,  and  water- 
woiii.  While  some  sand  is  present  in  the  surface,  this  is  more  abundant  in 
the  subsoil  and  increases  with  depth,  usually  constituting  it  a  gravelly  sandy 
loam.  The  subsoil  is  also  lighter  in  color,  being  a  yellowish  brown  to  yellow, 
though  in  some  areas  it  has  a  reddish  cast  The  topography  varies  from  level 
to  undulating,  or  somewhat  rolling  on  broken  and  eroded  terraces  or  where  the 
type  is  developed  as  valley  kames.  Owing  to  the  porous  nature  of  the  subsoil, 
the  drainage  is  good  to  excessive,  the  type  being  usually  droughty.  Com, 
potatoes,  and  some  of  the  staple  truck  crops,  as  well  as  some  fruits,  are  the 
commonly  grown  crops.  Both  organic  matter  and  lime  are  required  in  order 
to  get  the  best  results  from  this  type. 

Sioux  gravelly  loam. — The  soil  is  a  dark  loam  or  heavy  sandy  loam,  con- 
taining some  coarse  sand  particles,  underlain  by  a  yellow  stratum  of  about 
the  same  texture  and  having  a  depth  of  8  to  24  inches.  Beneath  this  occasion- 
ally occurs  a  layer  of  coarse  sand,  a  few  Inches  thick,  which  rests  on  a  bed  of 
gravel.  The  latter  is  nearly  always  stratified  and  varies  in  extreme  cases 
from  a  coarse  sand  on  the  one  hand  to  the  coarsest  gravel  and  bowlders  on  the 
other.  On  low  knolls  and  in  other  places  where  erosion  has  been  severe  gravel 
is  frequently  scattered  over  the  surface  of  the  soil,  and  occasionally  it  is  turned 
up  by  the  plow.  The  type  Is  composed  of  reworked  glacial  material.  Most 
of  it  is  level  to  gently  rolling.  A  large  proportion  of  the  type  is  uncultivated, 
being  used  for  pasture  or  hay.  which  is  scant  in  dry  seasons.  On  the  cultivated 
areas  fairly  good  crops  of  wheat,  barley,  flax,  etc.,  are  secured  in  favorable 
seasons,  but  practically  nothing  in  dry  seasons. 

Tunkhannock  gravelly  loam. — ^The  surfiice  soil  is  a  reddish-brown  to  brownish- 
red  or  Indian-red  loam,  containing  considerable  flne  waterwom  gravel,  together 
with  some  angular  stones,  while  the  subsoil  is  usually  an  Indian-red  gravelly 
loam.  The  type  occupies  level  to  undulating  or  hillocky  topography,  occurring 
i\H  both  terraces  above  overflow  along  streams  and  as  kame  deposits  in 
small  V-shaped  drainageways  of  high  gradient  tributary  to  the  main  drainage 
system.  It  also  occasionally  occurs  as  small  cone  deltas  at  the  mouths  of  minor 
lateral  streams.  The  drainage  is  usually  excessive.  The  crop  value  is  as  a 
rule  higher  than  on  the  corresponding  type  of  Volusia  or  Chenango  series.  The 
soil  is  used  for  general  farm  crops. 

Vergermes  gravelly  loam. — ^The  surface  soil  is  a  sandy  loam,  from  6  to  10 
inches  deep,  containing  from  10  to  45  per  cent  of  flne  gravel,  pebbles,  and  small 
stones.  The  subsoil  consists  of  light  sandy  loam  or  sticky  sandy  loam,  with  a 
gravel  content  similar  to  that  of  the  soil.  In  its  lower  depths  the  subsoil  often 
grades  into  sand  with  a  high  content  of  flne  gravel.  The  type  occupies  two 
topographic  positions — low  bars  and  ridges  surrounded  by  the  Champlain  clays 
of  the  region,  where  it  represents  delta  deposits,  and  broken  terrace  formations 
along  the  ancient  shore  line.  On  account  of  its  texture  and  position  this  soil 
Is  well  drained  and  is  susceptible  to  drought.  On  the  more  loamy  areas  fair 
yields  of  com  and  hay  are  secured.  The  soil  is  well  adapted  to  the  production 
of  potatoes. 

Waukesha  gravelly  loam. — The  surface  soil  is  a  brownish  to  black  loam,  8  or 
10  Inches  deep,  resting  upon  a  subsoil  somewhat  lighter  in  color  and  containing 
more  flne  gravel  and  sand.  At  a  depth  of  11  to  2  feet  the  gravel  increases  in 
quantity,  often  grading  into  beds  of  gravel  showing  marked  stratiflcation.  The 
topography  varies  from  level  to  undulating  or  slightly  rolling  and  is  best  adapted 
to  such  crops  as  rye  and  oats,  although  in  seasons  of  considerable  rainfall  corn 
gives  very  fair  yields^ 
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WUUston  gravelly  loam. — ^The  soil  to  an  average  depth  of  12  inches  Is  a 
brown  to  dark-brown  loam,  containing  a  large  quantity  of  grayel,  usually  of 
small  siase.  The  content  of  clay  is  usually  sufficient  to  give  the  soil  a  somewhat 
sticky  character  when  wet.  T)ie  surface  material  is  underlain  by  a  somewhat 
loose  and  incoherent  sandy  loam  of  a  lighter  color  than  the  soil.  The  type 
occurs  on  sloping  to  goitly  rolling  terraces,  the  material  having  been  deposited 
as  gLadal  stream  sediment  When  irrigated  it  should  produce  good  yields  of 
alfalfa  and  other  forage  crops,  grains,  and  vegetables. 

Area  and  distribution  of  the  gravelly  loams. 


Sofl 


state  or  area.' 


Aciw. 


Bmikirk  graveUy  loam. . 
ChBnaQgo  graTeuy  loam. 


Fox  gravelly  loam . . , 
8ioax  gravelly  loam. 
Hoosic  Kra%-eu7  loam. 
WflUston  gravelly  loam 


Hempstead  gravelly  loam. 


Caneadea  grovell  v  loam . 
VersBDDes  gnurelly  loam 
Fareo  graveU  V  loam . . . 
TmirhftimocK  gravelly  .. 
Waukesha  gravelly  loam 
Adams  gravelly  loam 


New  York  1, 6. 9, 10,  U,  13, 14, 15;  Ohio  3;  Pennsylvania  7 

Indiana  5;  Mfchigan  7;  New  York  2,  3;  Ohio  4,  5,  7,  9,  10; 
Pennsylvania  7. 

New  Jersey  2;  New  York  4 

Minnesota  6;  North  Dakota  8 

New  Jeraey  2 

North  Dakota  10 

New  York  7 

New  York  6, 13 

New  York  6, 16;  Vermont  1 

North  Dakota  3, 9 

Pennsyl  vania  4 

^Vlsoonsin  15 

New  York  6 


172,800 
106,804 

42,624 
32,704 
26,340 
2S,536 
19,264 
11,328 
11,186 
6,528 
2,688 
704 
320 


Total. 


458.178 


I  For  key  to  numbers  in  this  oolumn  see  p.  733. 


SHALE  LOAM  PHASE. 


A  relatively  large  part  of  the  areas  of  this  phase  are  marked  by  the  presence 
of  large  and  small  shale  fragments  in  snfAclent  qnantities  to  prohibit  the  use 
of  the  soil  for  crops  requiring  much  cultivation.  Where  not  too  shaly,  however, 
com,  oats,  potatoes,  and  hay  are  profitably  grown.  Some  tobncco  is  produced 
In  the  Bigflats  area,  New  Tork,  while  practically  the  entire  area  in  Brie  County, 
Pa.,  Is  devoted  to  the  production  of  Concord  grapes. 

CheMngo  shale  loam. — ^The  soil  of  the  Chenango  shale  loam  ranges  from  light 
gray  through  yellowish  to  light  brown  in  color  and  from  a  loam  to  a  silt  loam 
in  teztnre.  and  is  usually  mellow  and  easily  cultivated.  The  soil  carries  from  20 
to  40  per  cent  of  shale  fragments.  The  subsoil  is  lighter  in  color  than  the  soil, 
being  usually  yellowish,  and  varies  from  about  the  same  texture  to  lighter 
where  made  up  mainly  of  shale  fragments.  The  topography  is  smooth.  The 
soil  occurs  in  the  larger  valleys  of  the  northern  Allegheny  Plateau  as  alluvial 
fans  spread  out  where  lateral  ravines  and  small  stream  valleys  open  onto  the 
broad  vallesrs  of  the  larger  streams.  The  material  is  mainly  shale  and  sand- 
stone, though  fragments  of  crystalline  rock  and  of  limestone  may  be  encoun> 
tered  occasionally.  The  type  is  devoted  to  the  production  of  tobacco  and  the 
general  farm  crops,  though  good  yields  are  secured  only  with  liberal  applications 
of  barnyard  manure. 

Dunkirk  shale  loam. — The  surface  soil  is  a  light-gray  loam,  10  or  more  Inches 
In  depth,  containing  considerable  silt  and  fine  sand.  The  subsoil,  from  10  to 
24  inches  below  the  surface,  is  of  the  same  texture  as  the  soil,  but  lighter  in 
color,  and  contains  large  quantities  of  angular  shale  fragments  or  bowlders. 
All  general  farm  crops  are  grown,  but  to  obtain  the  best  results  a  liberal  appli- 
cation of  manure  is  required. 


Area  and  distribution  of  the  shale  loam. 

Soil  name. 

state  or  area.^ 

Acres. 

Dunkirk  shale  loam 

New  York  15;  Pemisylvania  7 

5,824 

Chflnmyo  shale  loam . . 

New  York  2, 3 

10,868 

Tfttal 

16.192 

79619—13 ^14 


1  For  key  to  numbers  in  this  oolumn  see  p.  733. 
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SILT  LOAM   GROUP. 

The  silt  lonm  group  is  the  most' inextensive  of  the  Glacial  Lake  province  and  is 
adapted  to  a  rehitlvely  narrow  range  of  crops.  Most  of  the  types  are  compara- 
tivt^ly  friable  in  structure,  however,  and  if  cultivated  under  conditions  of 
optimurn  water  content  a  mellow  seed  bed  is  secured  with  little  difficulty.  The 
r^oils  are  for  the  most  part  devoted  to  the  production  of  general  fbrm  crops  and 
give  excellent  yields  of  corn,  wheat,  barley,  and  grass  for  both  hay  and  pastur- 
age. Timothy  and  clover  both  do  well,  especially  the  former.  The  soils  are  less 
productive  of  oats  and  rye.  Tobacco  is  successfully  grown  on  the  Dunkirk  silt 
loam  in  the  Blgflats  nnd  Syracuse  areas,  New  York.  Besides  grain  crops  the 
soils  give  good  returns  when  employed  in  the  production  of  the  heavier  truck 
crops,  such  as  cabbage  and  many  of  the  root  crops,  including  potatoes,  late 
varieties  of  which  do  well  in  the  better-drained  locations  where  the  soil  is  mellow 
and  friable.  Apples,  peaches,  pears,  and  quinces  are  successfully  grown  on  suit- 
able ground,  esjiecially  if  within  the  ameliorating  influence  of  large  bodies  of 
water,  so  that  freedom  from  late  frosts  is  secured.  The  soil  also  produces  strong 
nursery  stock. 

Caneadea  Hit  loam, — ^The  surface  soil  Is  a  mellow  silt  or  silt  loam,  pale 
yellow  to  gray  or  dingy  white  in  color,  extending  to  a  depth  of  10  inches.  The 
subsoil  to  a  depth  of  3  feet  is  a  pale-yellow  to  yellowish-brown  or  light-drab  silt 
or  silt  loum.  Practically  no  stones  or  gravel  are  found  in  either  soil  or  subsoil. 
This  soil  is  easily  eroded  and  if  left  bare  gullies  badly.  It  is  adapted  to  the 
production  of  hay,  com  for  ensilage,  etc.  It  is  best  suited  to  dairy  farming  or 
animal  husbandry  in  some  form. 

Chenango  silt  loam. — ^The  soil  to  a  depth  of  about  9  inches  is  a  brown  silt 
loam,  overlying  a  silt  loam  or  silty  clay  loam  subsoil  of  somewhat  lighter  color. 
Variable  amounts  of  fine  gravel  occur  in  soil  and  subsoil.  The  type  occurs  along 
streams  on  terraces  lying  above  overflow  and  the  topography  is  level  to  slightly 
undulating.  The  soil  is  easily  cultivated  and  is  well  adapted  to  com,  grain,  and 
grass  crops,  and  to  pear  and  apple  orchards  where  suitably  located. 

Clyde  silt  loam. — The  soil  is  a  dark-gray  or  chocolate-brown  to  black  silt  loam, 
10  inches  deep,  resting  upon  a  similar  silt  loam  of  a  lemon-yellow  color,  con- 
taining little  or  no  organic  matter.  The  texture  Is  very  homogeneous  to  a  depth 
of  3  feet,  and  gravel  is  entirely  absent,  but  there  are  some  bowlders  strewn  over 
the  surface.  The  soil  is  very  friable  and  easily  kept  In  good  tilth.  It  was  probably 
derived  from  material  carried  by  streams  and  deposited  in  glacial  lakes.  The 
topography  is  somewhat  rolling  and  the  drainage  fairly  good.  The  soil  is  well 
adapted  to  grain  and  hay  and  is  used  for  general  farm  crops  and  for  the 
production  of  chicory. 

Dunkirk  silt  loam. — The  surface  soil  to  an  average  depth  of  10  inches  con- 
sists of  a  pale-yellow  to  light-brown  silt  loam.  This  is  underlain  by  a  slightly 
heavier  subsoil  of  a  brown  or  chocolate  color.  The  type  is  sedimentary  in 
origin  and  represents  the  wash  from  the  higher  shale  slopes  deposited  in  quiet 
glacial-lake  waters.  It  occupies  lake  forelands  and  the  higher  teri-aces  along 
streams.  The  soil  is  easily  tilled  and  produces  good  yields  of  general  farm 
crops,  besides  berries,  tree  fruits,  and  late  truck  and  canning  crops. 

Fargo  silt  loam.— -The  surface  soil  is  a  black  to  dark-brown  silt  loam  or  silty 
clay  loam,  with  an  average  depth  of  about  14  inches.  The  upper  layer  of  soil 
contains  a  large  quantity  of  decomposed  organic  matter  and  in  some  places  con- 
siderable fine  sand.  The  subsoil  Is  a  yellow  or  grayish  silt  loam  or  silty  clay. 
The  type  is  level  to  gently  rolling  and  is  of  lacustrine  origin.  It  is  a  productive 
Boil  and  is  largely  under  cultivation.  It  is  well  adapted  to  grass  and  small  grain. 
Wheat,  oats,  barley,  and  flax  give  good  yields.  Vegetables  and  garden  truck  are 
grown  with  excellent  results.  Well-drained  areas  produce  good  corn,  clover, 
alfalfa,  and  sugar  beets. 

Fow  sUt  loam. — The  surface  soil  consists  of  a  medium  brown,  fairly  loose- 
textured  silt  loam  10  inches  deep.  The  subsoil  consists  of  a  yellowish-brown 
loam,  and  at  a  depth  of  from  16  to  24  Inches  more  or  less  gravel  and  finely 
ground  limestone  rock  Is  found.  The  type  consists  of  glacial  material  reworked 
by  streams  and  deposited  in  the  form  of  overwash  plains.  The  topography  is 
level  or  pitted,  or  slightly  rolling,  and  the  natural  drainage  Is  very  good.  With 
sufficient  fertilization  the  soil  is  fairly  productive  of  oats,  com,  and  rye.  Some 
wheat  and  alfalfa  are  grown. 
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Hoosic  sUt  loam, — ^The  surfnce  soil  is  a  silt  loam,  light  brown  in  color,  and 
extending  to  a  depth  of  6  to  12  inches.  The  subsoil  is  a  pale-brown  compact 
silt  loam.  The  type  is  derived  from  quiet- water  deposits  in  high  terrace  and 
delta  positions.  It  is  well  adapted  to  grass  and  grain  crops,  and,  where  well 
drained,  to  com  and  potatoes.  • 

Hudson  sfilt  loam. — ^The  surface  soil  varies  from  a  light-brown  silt  loam  to  a 
heavy  fine  sandy  loam,  8  inches  deep.  The  subsoil  to  8  feet  is  a  ydlowish  silt 
loam,  which  often  becomes  drab  in  the  lower  depths.  The  type  occupies  a  ter- 
race above  streams  and  the  surface  is  rolling  to  flat.  The  drainage  is  fair.  In 
the  higher  locations  this  soil  is  well  adapted  to  com  and  cabbage,  and  in  the 
lower,  poorer  drained  locations  it  is  best  adapted  to  hay  and  pasturage. 

Merrimac  silt  loam, — ^The  surface  soil  is  a  brown  silty  soil,  10  inches  deep, 
containing  very  little  coarse  material.  The  subsoil  is  a  uniform,  plastic,  yeilow 
silt  loam,  resting  at  about  32  inches  upon  a  substratum  of  coarse  sand  and 
gravel.  Except  for  a  few  glacial  erratics,  the  type  is  free  from  stones  and 
gravel.  It  consists  of  glacial  material  reworked  by  wind  or  glacial  waters. 
The  topography  is  level  to  gently  undulating  and  the  soil  is  usually  well  drained. 
It  is  well  suited  to  the  ordinary  farm  crops,  and  particularly  to  vegetables  and 
the  heavy  truck  and  canning  crops,  as  well  as  to  fmit  The  soil  is  easily  kept 
in  good  physical  condition  and  responds  readily  to  Improved  farm  methods. 

Orono  silt  loam. — ^The  soil  to  a  depth  of  8  or  10  inches  is  a  light-brown,  friable 
silt  loam.  The  upper  part  of  the  subsoil  is  an  ashy-gray  silt  loam,  but  the 
texture  gradually  becomes  heavier  with  depth,  passing  through  a  silty  clay  loam 
to  clay  loam  or  clay.  The  surface  is  very  gently  undulating  and  drainage  is  well 
established.  The  native  tree  growth  was  largely  white  birch.  The  type  is  free 
of  stone  and  is  extensively  cleared  and  cultivated.  It  is  one  of  the  best  soils  of 
the  locality  (central  Maine)  for  general  farm  crops,  including  potatoes. 

Plainfleld  Hit  loam. — ^The  soil  is  a  light-gray  to  light-brown  silt  loam,  varying 
from  8  to  12  inches  in  depth,  and  underlain  by  a  yellowish-brown  heavy  silt 
loam  or  day  loam  subsoil.  At  from  about  18  inches  to  8  feet  fine  gravel  is 
usually  found.  This  underlying  gravel  provides  good  subdrainage,  so  that 
the  soil  can  be  cultivated  under  a  rather  wide  range  of  moisture  conditions. 
The  topography  varies  from  nearly  level  to  somewhat  undulating  and  the  type 
usually  forms  outwash  plains.  It  is  a  good  general  farm  soil  and  produces 
moderate  yields  of  ordinary  farm  crops,  including  grains,  roots,  etc. 

Poygan  sUt  loam, — ^The  soil  is  a  dark-brown  to  black  silt  loam,  about  10 
inches  deep,  overlying  a  pinkish-red  heavy  silty  clay,  which  is  usually  cal^ 
careous.  In  some  areas  the  red  day  is  not  encountered  nearer  to  the  surface 
than  from  18  to  24  inches,  the  intervening  layer  being  a  li^ht-brown,  grayish, 
or  mottled  silty  clay  loam.*  The  topography  is  level  and,  on  account  of  the 
heavy  texture  of  the  subsoil,  the  drainage  is  poor,  so  that  ditching  or  tiling  Is 
required  for  the  most  profitable  development  of  the  type.  The  native  timber 
growth  consists  prindpally  of  elm,  ash,  cedar,  and  hemlock.  Where  deared 
and  drained  this  is  a  strong,  productive  soil  for  the  staple  fkrm  crops,  espedally 
for  hay. 

8iowe  Hit  loam. — ^The  soil  is  a  dark-brown  to  black,  smooth,  friable  silt  loam, 
12  inches  de^,  underlain  by  a  reddish-yellow,  heavier  silt  loam,  which  in  turn 
is  underlain  by  sand  or  gravel  at  from  5  to  8  feet.  The  type  occurs  as  terraces 
along  streams.  The  surface  soil  is  gently  rolling.  The  underlying  gravel  bed 
affords  good  underdrainage.  This  is  an  exceedingly  fertile  soil,  very  highly 
esteemed  for  com  and  small  grain. 

Superior  sUt  loam, — ^The  soil  is  a  light  chocolate-colored  silt  loam,  from  6  to 
10  inches  deep,  underlain  by  a  silty  clay  loam,  grading  into  a  stiff,  red  silty 
clay  at  varying  depth&  The  type  is  a  lacustrine  deposit  consisting  of  reworked 
glacial  material.  The  surface  is  usually  rough  and  broken,  being  often  deeply 
eroded  by  stream  action,  and  on  this  account  the  soil  is  not  of  much  value  fot 
agrleultural  purposes. 

Vergennes  Hit  loam, — ^The  surface  soil  is  a  grayish-brown,  brownish-gray,  or 
light-drab  silt  loam,  about  9  inches  deep.  The  subsoil  is  a  yellowish-brown, 
yellowish-gray,  or  slightly  mottled  heavy  silt  loam  or  silty  clay  loam.  Some 
fine  sand  is  occasionally  present,  although  at  the  lower  portion  of  the  subsoil 
the  texture  Is  apt  to  be  heavier  and  overlie  a  substratum  of  clay.  The  surface 
Is  rather  friable,  and  If  worked  under  favorable  moisture  conditions  works  up 
into  a  good  tilth.    The  topography  varies  from  level  to  undulating  and  the 
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drainage  Is  rather  deficient  The  type  is  improved  by  tiling  or  ditching.  The 
native  timber  growth  Is  elm,  soft  maple,  pine,  and  oak.  The  soil  Is  particularly 
adapted  to  the  production  of  hay,  com,  ensilage,  oats,  etc.  It  Is  also  a  good 
soil  for  such  canning  crops  as  peas. 

Area  and  distribuHon  of  the  sUt  loams. 


Soil  name. 

State  or  aroa.^ 

Acres. 

Pnnlr11r>;  silt  lOftin.          

Mftw  York-  fl,  R,  ft    10,  \%  13,  U,  \R;  Vfi>nTVfy\\r^j\i^  7  . 

162,944 
154,368 

Fargo  sflt  loam 

Mumesota  3,  5;  Korth  Dakota  4,  8,  9, 10. .' 

Vereeimes  sflt  loam 

New  York  5.. '...'..' 

84,288 
68!  (MS 

Plalnfieid  silt  loam 

Iiii^nfff  10;  wiMK>roim  3,  fl,  16 

Clyde  silt  loam 

MichlganS;  New  York  13;  Wisconsin 3,  4,  8 

36,736 
90,432 
17,864 
15,040 
14,720 

Ch^inango  ifflt  Inftm 

Nftw  JWjfAy  2;  Nnw  York  2,  3:  Pflnmylvania  4,  7  . . 

Bnpeiior  silt  loam 

MfnnMtnfA  9;  Wiflnnmin  1 

Fox  sflt  loam 

Wisconsin  4, 8 

Caneadea  sflt  loam 

New  York  6, 13 

Otono  sflt  loam 

TyTninfti...         ,     ., 

14,464 
9082 

fliniiT  «flt  lo^nt 

Indiana  10;  Minnesota  5;  Wisconsin  9 

M<»rriniafl  jiflt  loam 

H^"rf«  Maud  \ 

4,928 

Hoofilc  sflt  loaxh 

New  York  17 

4,288 

Hudson  sflt  loam 

New  York  4... 

1,088 
384 

Poygali  sftt  loam 

WI<?fiftTMdnR, 

Total 

604,474 

L  For  key  to  numbers  in  this  column  see  p.  733. 
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By  far  the  largest  part  of  the  clay  loam  group  of  the  Province  is  included  in 
the  Fargo  series  and  confined  to  the  Dakota s  and  western  Minnesota.  On 
account  of  its  high  organic  matter  content,  henvy  subsoil,  and  nearness  to  the 
level  of  ground  water,  the  Fargo  clay  loam  is  extraordinarily  retentive  of 
moisture  and  constitutes  the  best  wheat  soil  in  this  famous  wheat-producing 
section  of  the  United  States.  Because  of  the  rigorous  climate  it  Is  a  less  valu- 
able soil  for  com  than  some  of  the  lighter  textured,  better  drained  types,  which 
bring  the  grain  to  earlier  maturity.  Oats,  although  a  subordinate  crop,  are 
profitable.  Good  yields  of  barley  are  produced,  as  well  as  some  hemp,  wbile 
the  type  is  probably  unsurpassed  in  the  production  of  timothy,  clover,  and  other 
grasses  for  hay.  Next  to  the  Fargo  the  Dunkirlc  and  Olyde  types  have  the 
largest  extent,  and  are  eq)eclally  important  in  the  production  of  grains  and 
grasses.  These  are  all  excellent  dairying  types  and,  together  with  the  less 
Important  series,  are  among  the  most  valuable  soils  for  heavy  truck  and  can- 
ning crops.  In  favorable  topographic  situations  and  with  suitable  climate  the 
Dunkirk,  Hudson,  and  some  of  the  other  types  are  well  adapted  to  fruit,  es- 
pecially apples  :ind  pears,  while  small  fruits  and  bush  berries  are  grown  with 
fair  success  Nearly  all  of  this  group  of  soils  are  level  to  only  gently  rolling  in 
topography,  so  that  artificial  drainage  is  a  necessary  factor  in  their  reclamation 
and  improvement. 

Clyde  day  loam. — ^The  surface  soil  is  a  dark>brown  or  black  loam,  from  8  to 
14  inches  deep,  resting  upon  a  yellow  or  drab-colored  clay,  often  streaked  with 
iron  stains.  The  clay  subsoil  is  a  plastic,  somewhat  sllty  material  when  wet, 
and  contains  very  little  coarse  sand  or  fine  gravel,  excepting  along  stream 
courses,  where  coarse  material  may  be  encountered  within  the  8-foot  section. 
The  type  is  lacustrine  in  origin,  combined  with  some  reworked  glacial  till.  It 
occupies  level  areas,  and  the  drainage  is  poor.  Gomparatively  few  areas  are 
under  cultivation.  Corn,  oats,  and  hay  are  the  principal  general  ftirm  crops 
grown.  Cabbage,  onions,  and  celery  are  quite  extensively  grown  on  some  parts 
of  the  type.  Nearly  all  of  the  type  is  capable  of  Improvement  through  drain- 
age, and  when  reclaimed  will  prove  to  be  a  very  good  soil  for  both  general 
farming  and  trucking. 

Dunkirk  clay  loaw.— The  surface  soil  is  a  dark-brown  to  grayish-brown  clay 
loam,  8  Inches  in  depth.  It  is  qnlte  stilT  and  heavy  and  cracks  upon  drying. 
The  subsoil  is  a  mottled  brown  and  gray  heav^  clay  loam  or  clay.  Both  soil 
jmd  subsoil  are  generally  free  from  stones  or  gravel,  although  small  quantities 
are  sometimes  found  in  local  spots.  The  type  is  derived  from  lacustrine  sedi- 
ments laid  down  in  glacial  lakes,  though  mixed  to  a  greater  or  less  extent 
with  glacial  till  material  and  possibly  some  residual  material  from  the  local 
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underlying  rocks.  It  occupies  gently  undulating  areas  and  the  slopes  of  hills, 
which  are  sometimes  quite  abrupt.  The  drainage  is  adequate  in  some  locations, 
but  In  the  nearly  level  or  depressed  areas  it  is  often  necessary  to  resort  to 
artificial  drainage.  On  account  of  its  heavy,  compact  nature  the  subsoil  is 
almost  impervious  to  water.  The  soil  is  well  adapted  to  wheat,  and  grass  and 
com  also  do  fairly  well.  Alfalfa  has  been  successfully  grown  in  some  localities. 
It  is  well  adapted  to  grapes. 

Fargo  clay  loam, — ^The  surface  soil  consists  of  1  to  2  feet  of  a  dark-brown  to 
black  clay  loam  to  silty  clay,  often  containing  a  large  percentage  of  organic 
material.  From  4  to  8  inches  of  the  surface  material  is  often  mucky  in  the 
deeper  depressions.  The  subsoil  is  a  heavy  drab  to  gray,  grayiab-brown,  or 
bluish-black  silty  clay  to  clay,  often  having  a  finely  stratified  structure.  The 
type  has  the  general  appearance  of  being  almost  level,  but  gentle  swells  and 
shallow  depressions  give  to  it  a  very  gently  rolling  topography,  consequently 
it  is  poorly  drained.  The  materials  of  which  the  type  is  composed  probably 
i»we  their  origin  to  deposits  laid  down  in  the  beds  of  old  lakes  and  shallow 
ponds  of  glacial  age  and  also  to  further  alluvial  deposits  laid  down  in  more 
recent  timea  Large  areas  are  too  wet  for  agricultural  purposes,  but  when 
thoroughly  drained  cultivation  is  possible.  The  relatively  large  quantity  of 
organic  matter  In  the  soil  renders  it  loamy,  friable,  and  easily  cultivated  when 
drained,  but  when  wet  It  is  sticky  and  tenacious,  clods  badly,  and  does  not 
sconr  well,  making  plowing  almost  impossible.  When  well  drained  this  type 
in  a  valuable  soil  for  general  farming  purposes.  The  principal  crops  grown  are 
com,  wheat  oats,  flax,  and  millet  Barley,  timothy,  and  hemp  are  grown  to 
some  extent    The  soil  is  not  particularly  adapted  to  rye,  potatoes,  or  vegetables. 

Hud$on  ctoy  loam. — ^The  soil  is  a  light-brown  or  drab  silty  clay  loam,  6  or 
7  biches  deep,  underlain  by  a  plastic  silty  clay,  whi<^  in  the  lower  depths 
grades  into  a  stiff,  tenacious  siliy  clay  of  mottled  drab,  blue,  and  yellow  color. 
The  type  is  of  lacustrine  origin.  It  is  used  extensively  for  brick  making.  The 
surface  is  usually  flat  and  poorly  drained,  but  in  places  its  original  terrace 
form  has  been  deeply  eroded.  This  is  considered  a  cold,  wet  soil,  and  when  dry 
the  surface  bakes  and  cracks,  and  crops  suffer  from  drought.  Cedars  thriva 
The  soil  is  not  well  adapted  to  general  farming,  but  is  especially  good  for  grass. 
Its  texture  is  greatly  improved  by  the  application  of  lime  and  coarse  manures. 

Poygan  clay  loam. — ^This  type  consists  of  a  dark-brown  to  black  heavy  loam 
or  clay  loam,  10  inches  deep,  underlain  to  a  depth  of  8  feet  by  a  heavy  pinkish- 
red  clay.  It  is  an  easily  tilled  soil,  owing  to  its  large  content  of  organic 
matter.  The  type  is  derived  from  the  weathering  of  lacustrine  sediments 
deposited  at  a  time  when  the  Great  Lakes  stood  at  a  higher  level  than  at  pres- 
ent It  produces  good  yields  of  corn,  oats,  potatoes,  and  hay,  and  is  an  accel- 
lent  dairying  type.  It  occupies  low,  level  to  slightly  undulating  areas,  and 
the  depth  to  ground  water  is  usually  only  a  few  feet 

8iouw  CfUiy  loam. — ^The  surface  soil  consists  of  a  brown,  mellow  clay  loam* 
from  8  to  14  inches  deep.  The  subsoil  is  a  yellow  clay  loam  or  clay,  which 
usually  becomes  heavier  below  2  feet  Throughout  Oie  soil  and  subsoil  a  small 
Quantity  of  rounded  gravel  is  disseminated.  The  type  is  underlain  usually  by 
sandy  or  gravelly  material,  and  on  this  account  the  greater  proportion  of  It  has 
excellent  drainage.  Seepage  waters  from  adjacent  slopes  or  higher  lands  give 
rise  to  local  conditions  of  poor  drainage.  The  type  occupies  nearly  level  terraces 
built  up  by  glacial  flood  water&  It  is  used  largely  for  com,  wheat,  and  grass. 
Truck  crops,  such  as  cabbage  and  tomatoes,  give  moderate  yields,  and  berries 
and  potatoes  do  well. 

Superior  clay  loam.— This  is  a  light-brown  or  reddish  loam,  grading  into  a 
pinkish-red  or  light  chocolate  red  silty  clay  at  about  8  inches.  The  type  is 
derived  from  the  weathering  of  lacustrine  sediments  deposited'  during  glacial 
lake  occupancy  of  the  country.  The  topography  is  level  to  gently  sloping,  and 
the  water  table  is  usually  only  a  few  feet  below  the  surface.  Artificial  drainage 
is  usually  necessary.  The  soil  is  very  retentive  of  moisture,  and  when  adeq^te 
drainage  is  established  good  yields  of  com.  oats,  and  hay  are  produced. 
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Area  and  distributUm  of  the  clay  loam8. 


Soil 


Farco  day  loam 

Punkirk  clay  loam. , 
Poygan  day  loam. . . 

Clyde  clay  loam 

Buperior  clay  loam . , 


Hadson  day  loam. 
Bioux  clay  loam 

Total 


State  or  area.> 


Acres. 


MhmesoU  1, 3.5;  North  Dakota  3. 9;  South  Dakota  2 601,(04 

Michigan  10;  New  York  1,  9, 12, 16;  Ohio  8 128,768 

Wlaoonsinie ■  23,232 

Michigan  10;  New  York  11;  Wisconsin  12 ,  16,960 

Wisconsin  7,  8,  16 i  12,032 

New  York  4 1  9,984 

Indiana  4 2,240 


794.240 


1  For  key  to  numbers  in  this  column  see  p.  783. 
8ILTT  CLAT  LOAM  PHASE. 

The  silty  clay  loam  phase  is  of  relatively  small  extent,  but  is  typically 
developed  in  the  Great  Lakes  region.  It  contains  more  silt  and  less  of  the 
various  grades  of  sand  than  do  the  clay  loams,  giving  it  a  heavier  texture.  It 
is  more  difficult  to  work,  and  greater  care  is  necessary  to  prevent  the  formation 
of  clods.  Under  the  most  intelligent  methods  of  cultivation,  however,  the  soils 
lire  very  productive  of  the  small  grains,  especially  wheat,  and  are  excellent 
hay  lands.  In  favorable  locations  apples,  pears,  quinces,  and  nursery  stock  are 
grown  with  good  results.    The  type  is  probably  best  adapted  to  wheat  and  grass. 

Clyde  Hlty  clay  loam. — ^This  16  a  dark-brown  to  black  silty  clay  loam,  ranging 
from  6  to  10  inches  in  depth,  and  underlain  by  a  drab  or  gray  usually  mottled 
clay  subsoil.  The  topography  is  level  and  the  drainage  is  naturally  poor,  so 
that  ditching  is  necessary  before  crops  can  be  profitably  grown.  When  reclaimed 
through  drainage  the  type  is  strong  and  productive  and  good  yields  of  com 
and  general  farm  crops  are  secured.  Such  crops  as  cabbage  and  onions  are 
also  very  well  adapted  to  it.  Timothy  and  red  top  produce  from  1  to  2|  tons 
per  acre  on  reclaimed  land.  ^ 

Dunkirk  Hlty  clay  loam, — ^Tbe  soli  is  a  brown,  light-brown,  or  grayish-brown, 
heavy,  silty  clay  loam,  6  or  8  inches  in  depth,  underlain  by  a  brown  or  sometimes 
chocolate-colored  heavy  clay  subsoil.  Although  a  small  quantity  of  stone  and 
gravel  are  sometimes  found  in  the  type,  this  is  not  a  noticeable  characteristic. 
The  type  is  derived  from  the  wash  from  glacial  material  deposited  in  various 
ways  as  till,  moraine,  eta,  and  subsequently  modified  by  glacial  lakes,  the 
material  being  reworked  and  redeposited  under  quiet-water  conditiona  The 
topography  is  level  to  slightly  rolling,  and  while  the  surface  drainage  is  fair, 
on  account  of  the  dense,  impervious  character  of  the  subsoil,  the  internal 
drainage  is  poor,  so  that  open  ditches  or  tile  drains  are  necessary  for  the  best 
improvement  of  the  land.  The  soli  is  very  well  adapted  to  com  and  grass, 
and  yields  of  wheat  range  from  15  to  30  bushels;  oats,  40  to  50  bushels;  and 
Uay,  li  to  2  tons  per  acre.    Buckwheat  is  grown  to  some  extent 

Livingston  silty  clay  loam, — The  soil  is  a  brown  to  light-brown  heavy  loam 
or  silty  clay  loam,  about  10  inches  deep,  overlying  a  dense  silty  clay  loam  or 
clay  of  mottled  gray  color.  The  topography  Is  nearly  level  to  gently  undulating 
and  the  natural  drainage  is  Inadequate,  both  on  account  of  the  unfavorable 
surface  topography  and  the  dense,  impervious  nature  of  the  subsoil.  The  prin- 
cipal native  forest  growth  consists  of  oaks  and  hickory,  with  some  elm.  When 
.well  drained,  the  areas  are  adapted  to  com,  wheat,  beans,  etc.,  and  to  hay. 

Superior  silty  clay  loam. — The  surface  soil  Is  reddish-brown  in  color  to  a  depth 
of  8  inches.  The  subsoil  is  red.  The  texture  of  the  soil  is  a  silty  clay  loam, 
•that  of  the  subsoil  is  a  clay,  which,  when  exposed,  cracks  badly  in  dry  weather. 
Small  fragments  of  stone,  often  limestone,  occur  throughout  the  soil  and  sub< 
soil,  though  large  bowlders  are  of  rather  rare  occurrence  in  the  soil.  This 
type  is  glacial  in  origin,  being  laid  down  by  the  melting  of  the  ice  sheet,  but 
the  red  clay  is  supposed  to  have  been  lacustrine  clay  before  being  taken  up  by 
the  ice.  The  topography  is  level  to  undulating  or  gently  rolling.  The  soil  is 
adapted  to  general  farming. 
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Area  and  distribution  of  tlie  sUty  clay  loafM. 


Soil 


I 


State  or  area.^ 


Acres., 


Clyde  sOty  day  loam 

Dnnkirlc  silty  day  loam. . . 
Saperkv  sUtv  clay  loam. . . 
LMngsUm  nit  clay  loam. . 


Wiscoiiain4, 15... 
New  York  10, 13. 

Wisconsin  4 

NewYorlcia 


55,232 
8,064 
6,208 


Total. 


138,432 


>  For  key  to  numbers  in  this  column  see  p.  733. 
CLAY  GROUP. 

The  clay  group  comprises  the  second  largest  group  in  the  province  and  is  very 
important  in  connection  with  dairying  and  the  production  of  hay  for  market. 
The  soils  are  very  heavy  in  texture,  making  them  difQcult  to  till,  so  that  con- 
siderable labor  and  heavy  teams  and  improved  implements  are  necessary  when 
they  are  utilized  for  the  ordinary  Intertilled  crops.  In  the  production  of  hay 
the  minimum  of  tillage  is  required,  and  on  smooth  stone-free  ground  improved 
hay-harvesting  machinery  is  employed,  so  that  little  hand  labor  is  necessary. 
Timothy  and  clover  both  do  well  on  most  of  these  soils,  though  on  some  of  them 
alsike  and  white  clover  are  slightly  better  suited  to  the  heavy  textured  sub- 
soils, on  account  of  the  peculiarity  of  their  root  development.  Redtop  does 
well  on  some  of  the  soils,  which  are  rather  too  poorly  drained  for  timothy  and 
clover,  while  alfalfa  has  proved  successful  on  some  of  the  better  drained,  more 
pervious  soils.  The  clays  are  also  excellent  producers  of  wheat,  although 
in  some  regions  where  winter  wheat  is  grown  some  difficulty  is  encountered, 
owing  to  the  tendency  of  the  crop  to  heave  out  of  the  ground  during  the  cold 
season.  Good  yields  of  oats  are  produced  on  well-drained,  rolling  areas,  though 
they  are  usually  as  fully  productive  and  more  easily  handled  on  lighter  soils. 
Ck)ni  is  successfully  grown  only  upon  the  lighter-textured  phases,  where  drain- 
age is  of  the  best  and  where  the  presence  of  considerable  organic  matter  renders 
the  soils  unusually  friable.  The  Clyde  and  Fargo  types  are  thus  better  suited 
to  com,  in  favorable  latitudes,  than  the  Dunkirk,  which  contains  considerably 
less  organic  matter.  The  soils  are  too  heavy  for  the  successful  growing  of 
potatoes,  for,  although  yields  are  sometimes  very  heavy,  the  tubers  are  badly 
shaped  and  often  watery  and  hollow.  Other  root  crops,  such  as  sugar  beets, 
mangel-wursels  for  stock  food,  turnips,  and  carrots,  are  fairly  well  suited  to 
these  day  soils.  Good  yields  of  a  fine  quality  of  cabbage  for  winter  storage 
are  secui^.  Some  onions  and  celery  are  occasionally  grown  on  such  types  as 
the  Clyde  and  Fargo  In  locations  where  the  soil  is  slightly  mucky,  owing  to 
the  content  of  organic  matter.  The  growing  of  bush  fruits  has  been  fairly 
soccesfititul  on  some  of  the  Inland  types,  but  the  drainage  of  the  subsoils  is  too 
sluggish  for  success  with  apples  and  most  of  the  tree  fruits.  Pears,  however, 
should  do  well  in  carefully  selected  locations.  It  is  in  the  production  of  hay, 
however,  that  the  soils  of  the  clay  group  excel,  and,  so  far  as  this  crop  can  be 
economically  produced  for  the  market,  the  soils  should  be  utilized  for  its 
production. 

Caneadea  clay. — ^The  surface  soil  is  a  gray  to  drab  heavy  silty  clay,  about 
0  inches  deep.  The  subsoil  is  a  dense  clay,  drab  to  brown  in  color.  The  under- 
lying shale  or  sandstone  is  sometimes  reached  in  the  third  foot.  This  type  is 
tou^  and  plastic  in  character  and  very  difficult  to  cultivate.  It  is  of  lacustrine 
origin.  The  topography  is  rolling  and  the  surface  drainage  is  good,  but  under- 
drainage  is  desirable.  The  soil  is  best  adapted  to  the  production  of  hay  and 
to  permanent  pasture. 

Clyde  clay. — The  surface  soil  is  a  rather  silty  clay  of  a  brown  or  black  color, 
and  from  6  to  9  inches  deep.  Where  the  proportion  of  organic  matter  is 
highest  the  soil  is  darkest  and  more  loamy  and  friable.  The  subsoil  is  a  bluish 
or  drab-colored  day,  very  tenacious  and  practically  impervious  to  water.  The 
type  is  derived  from  glacial  lake  deposits  and  occupies  low  wet,  level  areas, 
some  of  which  were  originally  covered  with  peat  With  good  drainage  the  soil 
is  well  adapted  to  sugar  beets,  as  well  as  to  general  farm  crops,  especially  grass. 
It  Is  a  good  dairy  type. 
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Dunkirk  clay.— The  soil  \»  a  drab  or  gray  clay,  6  to  12  Inches  in  depth,  under- 
lain by  a  tenacious,  mottled  gray,  brown  and  yellow  clay,  beneath  which,  at 
a  depth  of  4  to  10  feet,  occurs  the  typical  bowlder  clay.  N^ar  ancient  beach 
lines  the  soil  is  sometimes  underlain  by  gravel.  The  type  is  found  upon  lake 
forelands  and  in  upland  valleys  and  is  derived  from  deposition  in  quiet  water. 
Some  areas  are  poorly  drained.  The  soil  is  adapted  to  grapes,  grain,  and  grass, 
as  well  as  to  wheat  and  hay. 

Fargo  clay. — ^The  soil  is  a  heavy  black  clay,  6  to  14  inches  deep,  underlain 
by  gray  or  blue  clay  of  the  same  texture.  At  from  5  to  9  feet  occurs  a  mottled 
gray,  brown,  and  yellow  clay,  similar  to  the  subsoil  of  the  Miami  black  clay 
loam.  When  wet  this  type  is  very  waxy  and  gummy  and  has  an  oily  fe^. 
It  is  exceedingly  slippery  under  foot  and  often  sticks  to  wagon  wheels  in  great 
quantitie&  The  type  occurs  in  depressions  in  the  upland.  The  drainage  is  poor 
and  the  soil  is  difBcult  to  till.  It  is  a  very  strong  and  productive  soil  when 
well  drained,  and  is  adapted  to  general  farm  crops,  especially  wheat,  oats, 
barley,  and  com. 

Lockport  clay. — ^This  type  is  a  heavy  red  to  brown  day  loam,  from  4  to  8 
Inches  deep,  underlain  by  a  stiff  Indian-red  clay.  Under  most  of  the  type  bed- 
rock occurs  at  a  depth  greater  than  3  feet,  but  occasionally  it  is  encountered 
within  the  third  foot  l%e  soil  is  largely  residual,  being  the  weathered  product 
of  red  Medina  shale  mixed  with  some  glacial  material  near  the  surface.  The 
type  is  marked  by  nearly  level  areas,  the  surf&ce  of  which  is  thickly  strewn 
with  large  granitic  bowlders.  Owing  to  its  level,  stony  nature,  the  greater  part 
of  the  tsrpe  is  devoted  to  pasture  and  woodlots.  It  is  best  suited  to  grass,  wnich 
fact  has  been  generally  recognized.  Tree  fruits  of  all  kinds  are  generally  a 
failure.    Bush  fruits  do  better. 

Poygan  clay. — ^Tbe  soil  is  a  dark-brown  to  black  heavy  loam,  about  10  inches 
deep,  underlain  by  a  pinkish-red  clay,  which  in  some  Instances  is  mottled  with 
white.  This  is  sometimes  succeeded  by  a  stratum  of  water-saturated  sand. 
The  surface  contains  considerable  organic  matter,  and  tillage  is  not  especially 
difficult  This  type  is  derived  from  the  weathering  of  lacustrine  sediments  de- 
posited at  a  time  when  the  Great  I^akes  stood  at  a  higher  level  than  at  present 
The  soil  occupies  level  areas  in  old  lake  bottoms  and  always  requires  artificial 
drainage.  It  is  well  adapted  to  grass  and  produces  good  yields  of  com  and 
oats. 

SiowD  clay. — ^The  Sioux  clay  is  a  black,  dark-brown,  or  sometimes  yellowish- 
brown  clay  loam  or  clay,  about  18  inches  deep,  underlain  by  a  grayish-brown  or 
grayish-yellow  clay  of  stiff,  tenacious,  waxy  texture.  The  type  occupies  river 
bottoms,  and  is  partly  alluvial  and  partly  a  wash  from  the  uplands,  the  latter 
areas  having  the  characteristics  of  the  gumbo  found  in  the  Red  River  Valley. 
It  is  an  excellent  soil  for  small  grain,  wheat  sometimes  yielding  as  much  as  40 
bushels  per  acre.  Oats  and  flax  also  do  remarkably  well.  The  lighter  areas 
are  suitable  for  certain  of  the  truck  crops.  The  native  vegetation  consists  of 
oak.  elm,  ash.  and  other  forest  trees. 

Sujffleld  clay. — ^The  soil  is  a  clay  loam,  12  inches  deep,  underlain  by  a  dose- 
textured,  laminated  clay  subsoil.  The  type  owes  its  origin  to  lacustrine  de- 
posits. It  occupies  very  poorly  drained,  level  areas  in  the  Connecticut  Valley. 
On  account  of  its  poorly  drained  condition  and  close  structure,  the  soil  Is  not 
adapted  at  present  to  any  agricultural  purposes,  although  used  to  some  extent 
for  pasturage. 

Superior  clay. — ^This  is  n  heavy,  compact,  and  almost  impervious  pinkIA  red 
clay,  with  no  apparent  difference  in  color  or  texture  between  soil  and  subsoil. 
When  wet  it  is  of  a  bright  brick-red  color  and  quite  adhesive  and  gummy :  when 
dry  cracks  an  inch  or  more  in  width  are  common  on  the  surface,  and  the  soil 
breaks  up  into  cubical  blocks.  Sometimes  there  are  small  fragments  of  rock  in 
both  soil  and  subsoil,  and  usually  upon  new  ground  there  is  an  Inch  or  so  of 
vegetable  mold.  This  type  is  lacustrine  in  origin.  It  occurs  generally  In  broad, 
flat  areas,  with  surface  Inclinations  toward  streams,  and  Is  very  retentive  of 
moisture.  The  soil  is  adapted  to  timothy  and  clover.  It  improves  with  use, 
and  good  crops  of  potatoes,  peas,  beets,  and  other  root  crops  have  been  grown. 

Vcrgennes  clay. — The  surface  soil  consists  of  heavy  gray  clay  or  light-brown 
clay  loam,  varying  in  depth  from  6  to  12  inches.  The  subsoil  is  a  gray,  drab, 
or  light-brown  heavy  clay,  somewhat  tenacious  when  wet  but  extremely  stiff, 
compact,  and  intractable  when  dry.  Wherever  the  soil  is  so  shallow  that  the 
plow  goes  below  It  the  upturned  furrows  of  the  underlying  gray  clay  beooroe 
white  upon  exposure  to  the  atmosphere,  and  this  has  given  rise  to  the  local  term 
**  white-faced  clay."    On  the  steep  slopes  of  many  ridges  outcrops  of  slate  are 
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frequent,  aod  thin  fragments  are  often  strewn  over  tl^e  tops  and  the  steeper 
slopes.  This  type  is  derived  from  the  postglacial  or  Champlain  clays.  The 
glacial  material  comes  to  the  surface,  or  nearest  it,  on  the  hills,  and  in  some 
cases  this  has  been  washed  down  the  slopes  and  mingled  with  the  post-glacial 
clays.  The  type  for  the  most  part  is  level  to  gently  rolling,  broken  only  by 
occasional  ridges.  Except  In  the  depressions,  it  has  sufficient  surface  drainage. 
As  the  greater  part  of  this  soil  is  compact  and  Impervious  to  moisture,  under- 
drainage  would  result  in  better  crop  returns.  This  is  an  excellent  soil  for  bay. 
Other  crops  giving  profitable  yields  are  com,  oats,  and  barley. 

Area  and  diatrihiUien  of  the  dlays. 


Sou  name. 

State  or  area.i 

Acres. 

V4Wfln»*«»  ctey 

New  York  6, 16, 17;  Vermont  1 

430,912 
319,040 

311,360 

^^ 

37,696 

23,610 

6,666 

2,432 

1,280 

CI7&  dav . . .'. 

Indiana  1, 3;  Mid&igan  8, 9;  New  York  5, 12;  North  Dakota  1; 
Ohio  8. 

MiohteEm4:  Minnesota  2, 6:  Wlsc»nsta  1,2, 13 ^ 

New  York  1, 6. 8, 9. 11, 12, 13, 14, 18;  Ohio  1, 3;  Pennsylvania  7 . . 
Minnesota  1;  NofthDakotaS.  8.9. 11....... .». 

Snporlor  day 

Fargo  day.  r 

POfyff^n  cmy , . 

Wisconsin 4, 16 

Snllteldday 

Connecticnt'l;  Massachusetts  1 

New  York  12 

Bioax  dav 

North  Dakota  ff 

n^fiffi^l^  day. 

New  York  6 '. 

Total 

1,604,572 

« . ._ 

1  For  key  to  nombers  in  this  column  see  p.  733. 
BLACK   CLAY  PBi^IL 

But  one  type  of  the  black  clay  phase  has  so  far  been  recogplzed,  and  it  is  not 
unlikely  that  further  study  will  show  this  to  be  in  all  essential  respects  similar 
to  the  Clyde  clay  or  some  of  the  othejr  black  clays  mapped  farther  west  in  the 
Great  Lakes  re^on.  An  abundance  of  organic  matter  gives  the  soil  a  friable 
structure  for  one  of  so  heavy  a  texture,  00  that  the  labor  of  cultivating  it 
for  Intertilled  crops  is  attended  with  leas  difficplty  thap  In  tbe  case  of  some  of 
the  other  clays. 

Vergennes  black  clay, — ^The  surface  soil  consists  of  a  black  loamy  clay,  from 
e  to  15  inches  deep.  It  contains  a  high  percentage  of  organic  matter  and  is 
very  tenacious  and  sticky  when  wet,  but  Is  granular  and  friable  when  dry. 
The  subsoil  is  a  heavy,  tenacious  drab  clay,  somewhat  plastic  in  certain  areas. 
The  soil  is  more  often  underlain  at  24  inches  by  a  stiff  heavy  clay,  similar  to 
the  subsoil  of  the  Vergennes  clay.  The  type  owes  its  origin  chiefly  to  wash 
from  higher  lands  mingled  with  decaying  vegetation,  thus  giving  rise  to  a 
rich  black  soil.  The  surface  is  usually  flat  or  basinlike,  and  artificial  drainage 
is  often  necessary  to  secure  the  best  yields.  It  is  naturally  a  strong  and  pro- 
ductive soil  and  gives  large  yields  of  com  and  hay. 

Area  and  diHribuiion  of.  the  black  <^y. 


SoUname. 

state  or  area.i 

Acres. 

VervennfM  l>liM^k  cIhy    

New  York  17;  Vermont  1 

4,224 

1  For  key  to  numbers  in  this  column  see  p.  783. 


STONY  CLAY  PHASE. 


In  the  restricted  development  of  the  stony  clay  phase  the  presence  of  the 
stone  and  gravel  in  the  subsoil  has  the  effect  of  securing  better  internal  drain- 
age than  would  otherwise  be  the  case.  This  beneficial  Influence,  in  conjunction 
with  a  more  rolling  topography  than  usually  attends  the  clay  soils  of  the  Glacial 
liake  province,  permits  the  profitable  growing  of  fruit,  including  apples,  pears, 
and  grapes. 
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Dunkirk  stony  day, — The  surface  soil  Is  a  compact  yellow  sllty  day  loam, 
8  incbes  deep,  containing  from  10  to  20  per  cent  of  small,  roanded  or  angular 
stones.  The  subsoil  is  a  brown,  yellowish -brown,  or  mottled  stiff  day,  which 
becomes  very  sticky  and  plastic  when  wet  The  stone  content  of  the  subsoil 
is  greater  than  that  of  the  soil.  The  type  is  probably  derived  from  an  old 
lake  sediment  It  occurs  in  steeply  to  gently  sloping  areas,  characterised  by  a 
series  of  parallel  ridges  and  gullies.  At  the  maximum  elevation  the  surface  is 
rather  flat  and  the  soil  deeper ;  although  there  is  usually  sufBcient  surface  drain- 
age, the  underdrainage  is  retarded  by  the  very  compact  nature  of  the  subsoil, 
so  that  ditching  and  tiling  are  necessary.  The  soil  is  well  adapted  to  grapes, 
produdng  about  4  tons  to  the  acre,  and  pears  and  apples  also  do  well.  Wheat 
nnd  grass  are  profitably  grown,  the  former  averaging  20  or  more  bushds  to  the 
acre  and  the  latter  from  1}  to  8  tons  of  hay. 

Area  an4  distribution  of  the  stony  clay. 


Soil  name. 

State  or  area.* 

Acres. 

niinklrk'  Rtnnv  rIav   . 

New  York  1,6,16 

40,  OM 

1  For  key  to  numberB  in  this  column  see  p.  7SS. 


BILTT  OLAT  PHASE. 


The  presence  of  a  rather  large  proportion  of  silt  in  this  soil  is  benefldal  in 
ameliorating  the  otherwise  dense  character  of  a  day  soil,  so  that  tillage  opera- 
tions are  carried  on  with  less  difficulty  and  the  soil  can  be  worked  under  a 
wider  range  of  moisture  conditions.  Judiciously  selected  areas  of  this  type 
can  be  utilized  for  the  production  of  late  potatoes  to  some  ertoit,  as  is  the 
case  with  the  Superior  clay,  which  also  possesses  more  than  ordinary  quantities 
of  silt  Where  lighter  types  of  soil  can  be  secured  for  the  growing  of  root  crops, 
however,  this  type  should  be  left  for  the  production  of  grass  and  the  sn^all 
grains. 

Orono  silty  clay. — ^The  soil  Is  an  ashy-gray  silty  clay,  underlain  by  the  same 
material  several  feet  deep.  When  dry  it  is  darker  colored,  often  a  dark  bluish- 
gray,  and  becomes  more  sticky  and  plastic.  It  is  free  from  stones  and  gravel. 
This  type  is  derived  from  stratified  drift  and  occupies  an  almost  continuous 
estuarine  and  glncial-lake  plain  bdow  the  290-foot  contour.  The  surface  Is  level 
or  very  gently  undulating,  and  both  surface  and  subdrainage  are  insuflScient 
The  native  growth  was  white  birch  and  alder,  but  a  large  proportion  of  the  type 
is  cleared  and  under  cultivation.  It  is  an  excell^it  grass  and  grain  soil  and  is 
extensively  used  for  general  farm  crops,  induding  potatoes,  but  must  be  arti- 
fldally  underdralned  to  insure  their  success.  Very  little,  if  any,  underdrainage 
has  been  attempted. 

Area  and  distribution  of  the  silty  clay. 


Soil  name. 

State  or  area.i 

Acres. 

Orono  slltv  clav     

lCaine2 

83,300 

^  For  key  to  number  in  this  column  see  p.  733. 
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MISGELLANEOXTS  MATBBIAL. 
Area  and  diairilmtian  of  the  soUs  of  the  miscellaneaua  materiaU. 


Soil 


state  or  area.^ 


Acres. 


Muck. 


Peat 

DnneBeiid. 
Swamp 


Ooaatal  beach,  beach  gravel, 

and  beadh  sand. 
Tidal  marsh. 


niinois  11;  Indiana  4, 5, 6, 10;  Iowa  1;  ICalne  1;  ICichigan  1, 2, 
3, 4,  5, 6,  7,  8, 10;  Minnesota  2:  New  Jersey  2;  New  Vork.  1, 
3,  5,  6,  8,  9. 10, 12, 13, 14, 17;  North  Dakota  4;  Ohio  3;  Ver- 
mont 1;  Wisoonsin  6. 11, 12, 13, 16. 

minois  10;  Indiana  1, 3,  7;  idnnesota  1, 3;  New  York  2;  Ohio 
10;  Wisoonsin  4, 10. 

Michigan  1. 4:  Minnesota  6;  New  York  5, 10;  North  Dakota  8^ 
loTRhode Island  1;  Wisoonsin  13. 

Indiana  7;  Michigan  7, 8;  New  York  3, 14, 16;  Bhode  Island  1; 
Vermont  1. 

Mkihigan4;  New  York  5, 10, 17;  Wisoonsin  1 

NewYorkfi;  Rhode  Island  1;  Wisoonsin  1 

Rhode  Island  1 


666,426 

120,320 

66,606 

48,266 

13,888 
4,864 

4,224 


Total.. 


004,484 


^  For  key  to  numbers  in  this  column  see  p.  738. 
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sons  OF  TEE  ATLABTIG  AHD  GUIF  COASTAL  PLAIHS  FfiOVIirCK 

By  Hugh  H.  Bnt nktt. 
DBSGBIPTIOlfl'  OF  THB  PBOVlNOEw 

BOUNDABIBS. 

The  Atlantic  and  Gulf  Coastal  Plains  constitute  one  of  the  most  Important 
physiographic  divisions  of  the  United  Statea  This  province  comprises  ap- 
proximately 805,000  square  miles  of  the  predominantly  flat  to  smoothly 
rolling  region  bordering  the  Atlantic  Ocean  and  extending  from  the  northern 
end  of  Long  Island  In  NeW  York  to  the  southern  extremity  of  the  Florida 
Peninsula  and  along  the  Gulf  of  Mexico  to  the  mouth  of  the  Bio  Grande.  From 
a  narrow  strip  along  the  coast  of  Long  Island  the  Atlantic  division  of  this  great 
province  widens  southward  to  a  width  of  200  miles  in  North  Carolina,  becoming 
dlgbtly  narrower  to  the  south,  and  again  approximating  a  width  of  200  miles 
at  Femandina,  Fla.  The  distance  between  the  coast  at  Pensacola,  Fla.,  and  the 
inland  border  of  the  Gulf  division  of  the  Coastal  Plain  is  close  to  200  miles. 
From  this  point  the  province  broadens  rapidjy  toward  the  Mississippi  River, 
until  the  maximum  width  for  the  entire  Coastal  Plain  province  is  reached  along 
the  meridian  from  the  Gulf  coast  near  the  Alabama-Mississippi  line  to  a  point 
near  the  Kentucky  line  in  the  neighborhood  of  Paris,  Tenn.,  a  distance  of  nearly 
400  miles.  The  distance  to  the  northern  Inland  boundary  from  Galveston,  Tex., 
is  approximately  860  miles  and  to  the  western  boundary  about  225  miles. 

Between  New  York  City  and  Clanton,  Ala.,  the  inner  boundary  of  the  Coastal 
Plain  Is  marked  by  the  border  of  the  Piedmont  Plateau.  This  boundary  line 
passes  approximately  through  New  Brunswick,  N.  J.;  CSiester,  Pa.;  Wilming- 
ton, Del.;  Baltimore;  Washington;  Richmond;  Petersburg;  Raleigh;  Columbia; 
Augusta ;  and  Columbus,  Ga.  From  the  vicinity  of  Clanton,  Ala.,  the  line  runs 
in  a  northwesterly  direction  along  the  southern  border  of  the  Appalachian  Moun- 
tain syMem  to  the  northeast  comer  of  Mississippi,  and  thence  in  a  northerly 
direction  to  the  Kentucky  bdrder  near  Paris,  Tenn. 

There  is  a  broad  gap  in  the  Gulf  Plain  represented  by  the  Mississippi  bottoms 
and  the  belt  of  loessial  soils  adjoining  the  bottoms  on  the  east  and  extending 
from  Kentucky  to  the  vlncinlty  of  Lake  Pontchartrain,  La.  Thus  the  western 
border  of  the  Gulf  Plain  east  of  the  Mississippi  River  is  approximately  marked 
by  a  line  extending  northeasterly  from  the  neighborhood  of  Hammond,  La., 
through  Jackson,  Miss.,  to  the  vicinity  of  Paris,  Tenn. 

West  of  the  Mississippi  the  Gulf  Plain  is  encountered  near  Little  Rock,  Ark., 
from  which  point  the  inland  boundary  skirts  the  Ozark  border,  embracing  a 
narrow  strip  of  southern  Oklahoma  as  far  west  as  Ardmore,.and  extends  south- 
westward  to  Brownwood,  Tex.,  thence  westerly  to  San  Angelo,  and  southward 
to  the  Mexican  border  near  BoquiUas,  Mexico. 

The  Atlantic  and  Gulf  Coastal  Plains  province  includes  roughly  the  seaward 
margin  of  Long  Island,  N.  Y.,  the  southern  two-thirds  of  New  Jersey,  nearly  all 
of  Delaware,  the  eastern  and  southern  two-thirds  of  Maryland,  the  eastern 
third  of  Virgfinia,  the  corresponding  part  of  North  Carolina,  the  eastern  half  of 
South  Carolina,  the  southeastern  half  of  Georgia,  all  of  Florida,  the  southern 
and  western  two-thirds  of  Alabama,  practically  all  of  the  eastern  half  of  Mis- 
sissippi, a  narrow  strip  In  western  Tennessee,  the  southern  one-third  of  Arkan- 
sas, a  narrow  strip  of  southeastern  Oklahoma,  the  western  two-thirds  of 
Louisiana,  and  the  eastern  and  southern  two-flfths  of  Texas. 

PHYSIOGRAPHY. 

In  its  general  aspect  the  Atlantic  and  Gulf  Coastal  Plains  province  consists 
of  a  broad  plain  which  rises  gradually  either  from  sea  level  or  low  bluffs  along 
the  coast  to  the  border  of  the  higher  inland  regions  of  different  topographic 
forms,  namely,  (1)  the  Piedmont  Plateau,  representing  the  inner  border  of  the 
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Atlantic  (Coastal  Plain;  (2)  the  Limestone  Valleys  and  Uplands;  (3)  the  Appa- 
lachian Mountains  and  Plateaus,  marking  the  inland  boundary  of  the  eastern 
Gulf  diTision;  (4)  the  Ozark  and  Arfouckle  Mountains;  and  (5)  the  Residual 
Prairie  region,  defining  the  interior  limits  of  the  western  Gulf  dirision.  The 
inner  boundary,  representing  the  highest  part  of  the  main  province,  varies  from 
about  200  to  000  or  600  feet  above  sea  level.  This  region,  although  formerly  a 
plain  having  a  gradual  slope  from  the  sea  inland,  has  been  eroded  since  Its 
uplift  .above  sea  level  to  its  present  varying  topographic  features  of  low  to 
moderate  relief  as  compared  with  the  much  more  uneven  surface  of  the  Appa- 
lachian and  Piedmont  regions.  There  are,  here  and  there,  some  prominent  ele- 
vations between  the  coast  and  the  inner  border,  and  local  areas  have  been  so 
severely  eroded  that  their  surface  is  too  uneven  for  profitable  tillage. 

Several  well-defined  subordinate  topographic  features  are  included  in  the 
Coastal  Plains  province.  The  lowest  and  smoothest  division  is  embraced  in 
the  Flatwoods  region  of  the  Atlantic  and  eastern  Gulf  coast  and  Its  prairie 
equivalent,  the  flat  (Coastal  Prairies  of  Louisiana  and  Texas. 

FKATWOOD8  Ain>  COASTAL  PRAIRIES. 

The  Atlantic  Flatwoods  region  assumes  importance  as  a  physiographic  fea- 
ture in  southeastern  Delaware,  extends  southward  as  a  narrow  fringe  along  the 
Maryland  coast,  includes  the  southern  end  of  the  Maryland-Virginia  peninsula 
and  the  country  lying  to  the  east  of  a  line  passing  approximately  throuc^  York- 
town  and  Suffolk.  Va.,  crosses  North  Carolina,  South  Carolina,  and  Georgia  at 
a  distance  varying  from  20  to  40  miles  from  the  coast,  and  extends  across 
Florida,  throu^^  Live  Oak,  to  the  vicinity  of  Appalachee  Bay.  This  includes 
a  portion  of  the  interior  Florida  Peninsula  which  does  not  have  the  charac- 
teristic flatness  of  the  typical  Flatwoods  region,  but  comprises  a  section  of 
hillodEy  and  low,  ridgy  topography. 

Beginning  as  a  narrow  fringe  at  Moble,  Ala.,  and  wid^iing  westward  to  nearly 
90  miles  in  central  Mississippi  is  another  strip  of  Flatwoods  which  is 
dominantly  of  the  same  topography  as  the  Atlantic  Flatwoods.  This  belt  merges 
into  the  Mississippi  alluvium  and  the  loessial  soil  regions  between  Pearl  River 
and  Lake  Pontchartrain. 

The  Flatwoods  belt  typically  has  the  appearance  of  a  dead-level  plain, 
/aried  occasionally  by  slight  sand  hillocks  and  ridges  and  shallow  valleys  of 
the  streams  rising  within  the  region.  The  average  inland  slope  is  close  to  2 
feet  to  the  mile,  although  many  broad  areas  have  a  gradient  of  less  than  1 
foot.  The  elevation  of  the  inland  border  ranges  roughly  from  15  to  80  feet 
between  Delaware  and  the  southern  Virginia  line,  40  to  60  feet  In  North 
Carolina,  60  to  100  feet  in  South  Carolina,  and  100  to  125  feet  in  Geoi^a  and 
Florida.  Between  the  coast  and  inner  border  of  the  Gulf  Flatwoods  there  is  a 
rise  of  approximately  60  to  75  feet 

The  coast  line  of  most  of  this  region  is  marked  by  long  narrow  sand  bars 
and  barrier  islands,  fronted  on  the  ocean  side  with  a  narrow  ridge  of  dnne 
sand  from  16  to  60  feet  high.  Coral  keys  take  the  place  of  the  sand  bars  and 
islands  about  the  southern  coast  of  the  Florida  Peninsula.  Generally  the  main- 
land, which  is  separated  from  the  bars  and  islands  by  sounds  and  tidal  marshes, 
rises  from  the  edge  of  the  water  or  tidal  marshes  in  a  distinct  bluff  scarp 
seldom  more  than  10  to  16  feet  in  height  There  are  places,  however,  where 
the  mainland  slopes  imperceptibly  off  to  the  water  or  the  tidal  marsh.  The 
inland  boundary  of  the  region  is  marked  both  by  sudden  and  gradual  rises  to 
the  older  and  more  rolling  inner  Coastal  Plain. 

On  account  of  the  flat  surface  the  drainage  over  the  greater  part  of  the 
Flatwoods  is  poor.  With  the  exception  of  the  larger  streams  crossing  the 
region,  such  as  the  James,  Roanoke,  Pee  Dee,  San  tee,  Savannah,  and  Altamaha 
Rivers,  most  of  the  drainage  finds  its  way  through  slight  depressions  and 
swampy  streams  in  which  there  is  usually  no  well-defined  channel  and  but  a 
slugs^sh  current.  In  many  sections  shallow  drainageways  are  numerous, 
winding  in  and  out  and  often  rejoining  each  other  to  form  an  interminable 
network  of  waterways.  Elsewhere  there  are  broad  stretches  with  but  few 
drainage  outlets  from  which  the  rain  water  flows  off  and  seeps  down  so  slowly 
that  the  water  table  is  permanently  maintained  near  the  surface.  Some  of 
these  flat  stretches  which  support  only  a  sparse  growth  of  trees  are  locally 
called  "  savannas "  and  "  prairies."  Over  some  of  the  flat  areas  having  few 
outlets  for  the  removal  of  rain  water  the  drainage  is  so  poor  that  a  dense 
growth  of  water-loving  plants  and  trees  has  become  established.    These  "  bays," 
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"  pocosins,"  and  "  swamps  "  constitute  what  might  properly  be  considered  upland 
swamps. 

The  western  Gulf  equivalent  of  the  Flatwoods,  generally  known  as  the 
Coastal  Prairie,  comprises  a  coastal  strip  from  25  to  100  miles  wide,  begin- 
ning in  central  Louisiana  and  continuing  to  the  Mexican  border.  This  strip 
is  mainly  treeless  and  its  surface  is  so  flat  that  in  many  places  a  broad  view 
does  not  show  any  perceptible  variation  of  surface  contour.  Although  pre- 
senting little  topographic  diversity  throughout  its  main  extent,  local  areas  are 
slightly  dissected  by  streams  or  "  arroyos  "  or  are  billowy  as  a  result  of  drift- 
ing sand.  As  in  the  Flatwoods  region,  this  belt  is  dissected  by  conspicuous, 
broad-bottomed  valleys  of  the  larger  streams,  such  as  the  Ck)lorado,  Brazos, 
Trli^ty,  and  Bio  Grande.  The  inland  boundary  is  approximately  marked  by 
the  100-foot  contour  line.  The  regional  drainage,  even  in  the  humid  portion 
of  the  section,  outside  of  the  Coastal  marsh  areas,  is  better  established  than 
in  the  Flatwoods  region  of  the  Atlantic  coast. 

INKER  COASTAL  PLAIN. 

The  higher  part  of  the  Atlantic  and  Gulf  Coastal  Plains,  the  interior  division 
of  the  province,  covers  a  much  larger  area  and  is  far  more  varied  In  its  sur- 
face configuration  than  the  adjacent  Flatwoods  and  Coastal  Prairies.  Topo- 
graphically this  Inner  division  varies  from  flat  to  hilly,  and  its  elevation  for 
the  greater  part  ranges  from  about  20  to  100  feet  along  the  outer  margin  to 
600  or  600  feet  along  the  inner  border.  The  region  is  prevailingly  one  of 
moderate  relief,  except  along  the  inner  margin,  where  the  land  is  generally 
deeply  dissected,  owing  to  long-continued  erosion  and  the  higher  elevation. 
There  are,  however,  irregularly  distributed  groups  of  hills  and  ridges  that  rise 
to  conspicuous  elevations,  occasionally  to  600  feet,  or  even  to  1,000  feet  in  south- 
irestem  Texas.  With  these  occasional  exceptions,  including  the  steep  valley 
slopes  of  the  major  streams  which  have  cut  deep  trenches  through  the 
domlnantly  soft  material  of  the  region,  the  surface  features  are  well  suited 
to  tillage  operations. 

North  of  the  Virginia-North  Carolina  line  the  greater  part  of  the  Coastal 
Plain  has  an  elevation  of  less  than  100  feet  Within  the  narrow  fringe  along 
the  Piedmont  border  elevations  up  to  400  feet  are  reached,  with  here  and  there 
conspicuous  groups  of  outlying  hills.  The  Pleasant  Hills  of  northern  New 
Jersey,  for  example,  rise  to  an  elevation  of  391  feet.  The  highest  point  on  the 
Atlantic  coast  south  of  Maine  is  reached  in  the  Highlands  of  Navesink  on  the 
New  Jersey  coast,  with  an  elevation  of  276  feet  within  a  mile  of  the  ocean. 
This  Is  the  only  conspicuous  coast  elevation  of  the  Atlantic  seaboard,  with  the 
exception  of  the  narrow  strips  of  sand  dune  which  stand  out  prominently  in 
places.  Over  most  of  the  North  Atlantic  Coastal  Plain  the  land  rises  gradually 
from  the  lower  beach  dunes  or  salt  marshes  to  within  a  short  distance  of  the 
inner  border,  where  there  is  usually  a  rather  sudden  ascent  to  the  higher 
Piedmont  hlUs.  The  topography  east  of  this  rolling  inner  rim  is  prevailingly 
undulating  to  gently  rolling. 

Fringes  of  low,  flat  estaurine  terraces  in  many  places  border  the  shores  of 
the  larger  bodies  of  water,  such  as  Chesapeake  and  Delaware  Bays,  and  the 
lower  embayments  of  streams  which  enter  them.  The  long,  narrow  ''river 
necks."  or  peninsulas,  usually  flat  topped,  developed  between  the  frequent  rivers 
and  creeks  entering  the  estuaries  constitute  a  distinctive  feature  of  the  North 
Atlantic  forelands.  The  estuarine  terraces  are  usually  marked  along  their 
outer  margins  by  distinct  scarps,  separating  them  from  the  adjacent  higher 
land.  The  greater  part  of  the  Maryland-Delaware-Virginia  peninsula  is  almost 
flat  to  gently  rolling.  It  is  mainly  a  terraced  region,  the  higher  elevations  being 
reached  by  gently  sloping  to  undulating  terraces  or  plains.  That  portion  of 
'*  Tidewater  Virginia  "  to  the  west  of  the  Flatwoods  is  gently  rolling  to  hilly 
near  the  outer  border,  or  about  the  same  topographically  as  southern  Marylahd 
away  from  the  terraced  topography  of  the  Chesapeake  and  Potomac  forelands. 

In  North  and  South  Carolina  the  Coastal  Plain  swings  fftr  west  of  the  100- 
foot  elevation  line,  overlapping  the  Piedmont  rocks  at  an  altitude  ranging  from 
800  to  460  feet  In  this  section  the  slope  over  a  distance  of  about  76  miles  be- 
tween the  Piedmont  and  the  Flatwoods  border  ranges  from  8  to  6  feet  to  the 
mile.  This  portion  of  the  Coastal  Plain,  with  few  unimportant  exceptions,  is 
characterised  by  undulating  to  gently  or  moderately  rolling  topography.  There 
are  but  few  broken  hills  and  ridges  and  only  a  small  extent  of  severely  eroded 
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Bfisentially  the  same  topography  of  moderate  relief  and  undlssected  slopes 
prevails  over  the  greater  part  of  the  inner  Coastal  Plain  of  Geoi^a  and  eastern 
Alabama.  The  Piedmont  border  in  this  section  averages  considerably  higher 
than  to  the  north,  a  few  points  attaining  an  elevation  upward  of  700  feet  The 
distance  from  the  margin  of  the  Flatwoods,  however,  is  much  greater  than  in 
the  regions  to  the  north,  making  the  gradient  very  nearly  the  same. 

A  strip  of  low  to  moderately  high,  irregularly  arranged  sand  hills,  from  5  to 
SO  miles  wide,  borders  the  Piedmont  almost  uninterruptedly  from  the  vicinity  of 
Sanford,  N.  C,  to  the  vicinity  of  Auburn,  Ala.  Locally  the  region  is  known  as 
"  The  Sand  Hills,"  on  account  of  the  peculiar  hillocky  to  hilly  topography  and 
the  excessively  sandy  texture  of  the  soil&  Another  region  of  peculiar  surface 
character  is  comprised  In  the  **  Lime  Sluk  "  section  of  southeastern  Georgia  and 
western  and  central  Florida.  The  abundance  of  rounded  and  elongated  sink 
holes  or  sink-hole  depressions  lends  a  distinctive  character  to  the  surface  of 
this  general  region.  In  the  country  about  Gainesville  and  Ocala,  Fla.,  there  is 
developed  an  unusually  broken  topography,  where  there  are  no  streams  and  no 
continuous  ridges.  Throughout  the  lime-sink  country  the  greater  part  and 
occasionally  all  of  the  surface  drainage  finds  its  way  through  subterranean  pas- 
sages into  the  limestone  platform  underlying  the  region.  Streams  frequently 
disappear  beneath  the  surface,  reappearing  in  other  locations. 

In  the  vicinity  of  Appalachee  and  Mobile  Bays  the  rolling  Coastal  Plain 
begins  very  close  to  or  borders  the  waters  of  the  Gulf,  there  being  no  important 
intervening  strip  of  flat  country  such  as  elsewhere  characterises  nearly  the 
entire  seaward  border  of  the  Gulf  and  Atlantic  Coastal  Plain  south  of  New  York. 

A  rather  broad  belt  beginning  in  southwestern  Alabama,  to  the  west  of 
Greenville,  crossing  into  Mississippi,  and  extending  northwesterly  in  a  wide 
curve  to  the  border  of  the  loessial  soils  in  the  vicinity  of  Kosciusko,  embraces 
an  extensive  area  of  hilly  and  badly  dissected  land  which  is  too  rough  for  profit- 
able cultivation.  South  of  this  strip  of  rough  country  the  surface  is  generally 
moderately  rolling  and  well  suited  to  tillage,  although  occasional  sections  are 
too  hilly  and  gullied  for  the  easy  maintenance  of  a  profitable  agriculture. 

To  the  north  of  the  rolling  belt  of  southwestern  Alabama  and  central  Missis- 
sippi is  a  curved  strip  of  moderately  rolling  to  rolling  topography  which  includes 
little  or  no  land  too  rough  for  cultivation.  Still  another  curved  belt  of  flat 
to  undulating  and  gently  rolling  country  ("Flatwoods")  adjoins  this  on  the 
north,  and,  again,  to  the  north  of  this,  comes  In  the  "  Black  Prairie  "  belt,  com- 
prising a  strip  of  flat  to  undulating  or  gmitly  rolling  mixed  "post-oak"  and 
prairie  land  about  26  miles  in  width,  which  swings  in  a  curved  line  from  the 
vicinity  of  Union  Springs.  Ala.,  through  Macon,  Miss.,  to  the  Tennessee  line  near 
Corinth.  Between  the  black  prairie  section  and  the  higher  lands  of  the  Appa- 
lachian and  Piedmont  regions  the  country  becomes  more  rolling  as  the  line  of 
contact  is  approached,  the  hills  rising  to  elevations  of  500  to  000  feet.  The 
former  more  uniform  character  of  this  inner  border  of  the  Coastal  Plain  has 
been  almost  completely  obscured  here  through  long-continued  and  active  erosion, 
the  original  plains  features  having  given  way  to  irregular  high  hills  and  ridges, 
steep  sloped  and  separated  by  gorge-like  valleys.  A  considerable  proportion  of 
this  border  belt  is  too  uneven  for  profltable  agriculture,  especially  along  the 
Appalachian  Mountain  border. 

West  of  the  Mississippi  River  the  surface  features  of  the  Coastal  Plain  corre- 
spond closely  with  the  main  characteristics  of  that  portion  of  the  province 
lying  east  of  the  river.  There  is  a  broad  strip  of  flat  country  bordering  the 
coast  which  rises  within  a  distance  varying  from  25  to  100  miles  to  an  elevation 
of  nearly  100  feet,  and  above  this  line  an  inner  division  which  stretches  away 
toward  the  higher  hinterland  with  a  varied  topography  of  flat  and  gently  undu- 
lating prairies  to  hilly  and  ridgy  marginal  fringes. 

In  Louisiana  and  eastern  Texas  small  circular  mounds  of  unknown  origin 
are  of  frequent  occurrence,  often  giving  the  surface,  which  is  otherwise  flat  or 
uifdulating,  a  billowy  or  bumpy  appearance.  A  large  part  of  north-central  and 
central  Texas  is  occupied  by  the  "  black  belt"  which  comprises  something  like 
40,000  square  miles  of  flat  to  undulating  and  occasionally  rolling  prairies,  of 
somewhat  triangular  shape,  extending  from  the  Red  River  as  the  base  south- 
ward to  an  apex  in  the  vicinity  of  San  Antonio.  The  western  limits  of  the 
Coastal  Plain  border  the  higher  region  of  the  Permian  Red  Beds  and  the  residual 
prairies  of  southwest  Texas.  This  western  margin  possesses  the  rolling  topog- 
raphy characteristic  of  the  inner  border  of  the  entire  province,  although  here 
the  unevenness  is  prc>bably  greater,  in  places  at  least,  than  elsewhere. 
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The  entire  inner  Coastal  Plain  division  is  for  the  most  part  well  drained. 
Streams  are  numerous  and  of  nearly  the  same  character  throughout  the  entire 
belt.  They  have  a  moderately  strong  current  and  broad  first  bottoms^  some  of 
which  are  more  than  10  miles  in  width.  A  well-developed  feature  in  connection 
with  the  drainage  s^ystem  of  Alabama  and  Mississippi  is  the  presence  of  one  or 
more  conspicuous  old  alluvial  terraces  along  nearly  all  the  important  streams. 
These  terraces,  representing  old  first  bottoms  of  streams  along  which  they  are 
developed,  now  stand  above  overflow.  Some  of  them  are  several  miles  in  width, 
and  in  places  reach  elevations  of  more  than  100  feet  above  the  first  bottom. 
Both  stream  and  marine  terraces  are  conspicuous  in  Virginia,  while  marine 
terraces  are  one  of  the  most  prominent  features  of  the  water-foreland  topog- 
raphy in  the  Maryland-Delaware-New  Jersey  section. 

Notwithstanding  the  local  diversity  throughout  the  vast  extent  of  flie  Atlantic 
and  Gulf  Coastal  Plains  province,  a  fairly  close  similarity  in  surface  features, 
drainage  characteristics,  and  soil-forming  materials  is  maintained  over  the 
corresponding  sections  of  the  general  region. 

.GEOLOGY. 

The  Atlazftic  and  Gulf  Coastal  Plains  province  constitutes  a  vast  outwash  plain 
bailt  up  by  material  carried  down  by  the  regional  drainage  from  the  older 
mainlands  to  the  rear  (the  Piedmont  Plateau,  the  Appalachian  Mountains  and 
Plateaus,  the  Limestone  Valleys  and  Uplands,  the  Glacial  and  Loessial,  and  the 
Besidual  Prairie  regions)  and  deposited  in  former  coastal  waters  through  a 
long  period  of  time  under  varying  conditions  of  sedimentation.  The  component 
particles  of  the  Coastal  Plain  soils  were  subject  to  the  abrasive  action  of  running 
water  in  their  progress  to  the  sea,  where  they  were  assorted  and  deposited,  the 
heavier,  coarser  particles  being  laid  down  close  to  shore  and  the  finer  silt  and 
day  carried  out  into  deep  water.  Here  the  particles  were  again  ground  and 
worn  upon  each  other  by  the  agitation  of  tides  and  waves,  and  the  lees  resistant 
thus  finely  comminuted.  Through  the  action  of  sea  water  there  has  resulted  an 
eztoisive  assorting  of  the  sedimentary  materials,  which  range  from  the  coarsest 
gravel  and  sand  to  the  finest  silt  and  clay,  and  under  the  powerful  abrasive 
action  of  running  water,  tides,  and  waves,  coupled  with  the  strong  solvent  power 
ot  water,  the  less-resistant  minerals  have  been  worn  down  to  silt  and  clay  or 
dissolved,  leaving  the  harder  particles,  chiefiy  quartz,  as  the  dominant  con- 
stituent of  the  Coastal  Plain  soils. 

These  wearing  and  dissolving  forces,  coincident  with  the  formation  of  the 
Coastal  Plain  soils,  have  in  all  cases,  regardless  of  geologic  age,  tended  toward 
a  simplification  in  the  mineralogical  constitution  of  the  soils  and  the  destruc- 
tion of  all  but  the  hardest  particles.  Water  thus  had  acted  in  the  dual  rOle  of 
simplifying  mineral  constitution  and*  magnifying  textural  complexity  of  ttie 
coastal  sediments  at  the  time  of  their  uplift. 

While  It  is  not  possible  to  trace  the  origin  of  any  soil  type  of  the  Coastal 
Plain  to  a  particular  rock  because  of  the  transformation  and  mixing  of  the 
original  particles,  there  are  present  in  some  regions  certain  constituents  which 
can  be  traced  to  definite  interior  regiona  Furthermore,  certain  soils,  from  these 
positions,  obviously  have  been  derived,  in  part  at  least,  from  one  or  more  of 
the  older  soil  provinces.  In  a  general  way  the  physiographic  position  of  the 
Coastal  Plain  with  reference  to  the  regions  to  the  rear  indicates  the  general 
r^onal  source  of  the  original  material. 

The  position  of  that  section  of  the  Coastal  Plain  to  the  north  of  the  Potomac 
River  and  along  the  shores  of  the  Chesapeake  Bay  with  reference  to  the  msin 
drainage  lines  from  the  north,  the  Hudson,  Delaware,  and  Susquehanna  Rivers, 
is  such  as  to  make  it  obvious  that  probably  the  greater  part  of  the  material  is 
composed  of  the  mixed  wash  from  all  the  soils  of  the  drainage  basins  of  these 
streams.  This  would  include  material  from  the  glacial  region,  the  Appalachian 
Mountains,  the  Limestone  Valleys,  and  the  Piedmont  Plateau.  There  is  no 
other  position  of  the  Coastal  Plain  province  where  the  source  of  the  material 
can  be  the  same  in  so  far  as  shown  by  present  land  forms,  soil  provinces,  and 
drainage  systems.  The  fact  that  the  dominant  soils  here,  the  Sassafras  group, 
occur  in  no  other  pnrt  of  the  Coastal  Plain  is  strongly  suggestive  that  similar 
conditions  as  to  origin  of  material  have  not  previously  existed  elsewhere  in  the 
region.  Ice-borne  bowlders  weighing  several  tons  are  not  uncommon  over  the 
Coastal  Plain  of  the  eastern  shore  of  Maryland  at  a  distance  of  75  to  100  miles 
south  of  the  Piedmont  border. 
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Southward  from  the  Potomac  River  and  Chesapeake  Bay  to  the  vicinity  of 
the  Alabama  River  the  Coastal  Plain  sediments  have  been  largely  derived,  as 
judged  by  the  position  of  the  region  with  reference  to  interior  soil  provinces, 
from  the  soils  of  the  Piedmont  Plateau  and  Appalachian  Mountains,  modified 
somewhat  by  limestone  material  In  the  section  between  the  Potomac  and 
Roanoke  Rivers,  where  the  streams  have  their  sources  in  the  Limestone  Valleys. 
Chert  gravel  is  not  present  in  any  conspicuous  amount  south  of  the  Roanoke 
River  until  the  region  in  which  drainage  from  the  Limestone  Valleys  is  reached. 
This  absence  of  chert  indicates  the  absence  of  limestone  material  from  the 
soils  of  this  part  of  the  Coastal  Plain.  From  the  Alabama  River  section  to 
the  loessial  belt  bordering  the  Mississippi  bottoms  east  of  the  river,  beneath 
which  the  Coastal  Plain  deposits  disappear,  chert  gravel  is  abundant,  furnishing 
proof  of  the  presence  of  limestone  material  and  indicating  the  Appalachian 
Mountains  and  Limestone  Valleys  to  the  north  and  northeast  as  being  the 
chief  regional  sources  of  the  soil  material. 

A  group  of  soils  such  as  the  Crowley,  Acadia,  and  Landry,  occurring  in  the 
smooth,  low  country  skirting  the  Mississippi  bottoms,  which  has  been  classed  as 
belonging  to  the  Coastal  Plain,  are  prevailingly  high  in  silt.  This  silt  content, 
together  with  the  location  of  the  soils  with  respect  to  the  Mississippi  River, 
suggests  that  much  of  the  material  had  its  source  in  the  glacial  and  loessial 
regions  to  the  north,  having  been  conveyed  to  its  present  position  by  the 
Mississippi. 

The  soil  forming  the  material  of  the  Coastal  Plain  west  of  the  Misslssipi^ 
River  in  the  eastern  division  is  doubtless  derived  chiefly  from  the  soils  of  the 
Ozark  Uplift,  while  that  of  the  central  and  western  portions  undoubtedly  came 
from  the  soils  of  the  Residual  Prairie  region. 

In  addition  to  the  variation  In  the  character  of  the  Coastal  Plain  sediments, 
due  to  the  different  sources  of  origin,  and  the  degree  of  comminution  and  elu- 
triatlon  as  determined  by  distance  transported  and  the  conditions  govemins 
deposition,  still  otlier  divergencies  have  resulted  from  the  deposition  of  matter 
carried  in  solution,  particularly  calcareous  material,  through  tlie  interposition  of 
marine  life.  The  remains  of  shellfish  and  other  forms  of  sea  life  carrying  lime 
extracted  from  the  water  constitute  the  bulk  of  the  calcareous  material  found 
In  the  various  marls  and  soft  and  hard  limestones  throughout  the  province. 

There  were  probably  emergences  and  resubmergoices  of  the  sea  floor  during 
the  building  of  the  Coastal  Plain,  and  there  undoubtedly  were  variations,  from 
time  to  time,  in  the  source  of  the  material  and  in  the  manner  of  its  deposition. 
Possibly  some  of  the  material  was  simply  washed  down  from  the  land  areas 
and  spread  out  as  broad  alluvial  fans.  At  any  rate  the  Coastal  Plain  province 
comprises  a  succession  of  belts  representing  geological  formations  of  different 
age,  in  most  of  which  there  is  some  distinctive  peculiarity  of  topography, 
structure,  or  component  material.  The  older  deposits  constitute  the  interior 
belts  which  conform  in  direction  with  the  outer  rims  of  the  older  rear-land 
areas.  Later  deposits  were  laid  down  successively  over  the  older  ones,  and 
each  belt  has  a  general  slope,  either  toward  the  present  coast  or  toward  the  coast 
as  it  existed  immediately  subsequent  to  the  period  of  deposition.  Thus,  along 
the  Atlantic  coast  the  slope,  is  to  the  east  and  south,  in  Alabama  it  is  almost 
due  south,  along  the  Mississippi  it  is  toward  the  bottoms  on  both  sides,  and  in 
Texas  it  is  toward  the  shores  of  the  Gulf  of  Mexico.  All  the  geological  forma- 
tions  represented  in  the  Coastal  Plain  do  not  reach  the  surface  everywhere, 
since  in  some  instances  they  have  been  covered  by  later  deposits  and  in  others 
removed  by  erosion. 

SOILS. 

Since  the  final  emergence  of  the  Coastal  Plain  deposits  many  changes  have 
taken  placa  These  represent  mainly  the  effects  of  oxidation,  percolation,  and 
running  water,  and  modifications  due  to  the  action  of  organic  life.  Oxidation, 
governed  largely  by  drainage  conditions  and  porosity  of  the  deposits,  has  l>een 
largely  instrumental  in  the  development  of  the  many  shades  of  red,  yellow,  and 
brown  presented  in  the  varied  soils  of  the  region.  Accumulated  decaying  vege- 
tation accounts  for  the  black  and  dark-gray  colors,  while  the  leaching  effects 
of  percolating  and  running  water  and  the  consequent  inhibition  of  oxidation 
through  the  exclusion  of  air  are  mainly  responsible  for  the  gray  and  white 
colors  of  the  soils.  Percolating  water  has  assisted  in  carrying  the  finer  par- 
ticles from  the  surface  ssone  down  to  greater  depths,  while  running  water  has 
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been  a  powerfal  agent  in  changing  the  texture  of  the  original  deposits  over 
local  areas  by  washing  out  the  finer  particles.  The  degree  of  textural  change 
through  the  removal  of  the  finer  particles  has  depended  considerably  upon  the 
local  character  of  the  topography.  On  ridges  and  slopes  the  fine  material  has 
washed  more  completely  and  to  a  greater  depth  than  on  the  level  areas,  leaving 
deep  sand  beds. 

Drainage  has  been  the  determining  factor  in  the  development  of  the  soils  of 
the  Flatwoods  and  has  governed  the  degree  of  weathering,  which  has  consisted 
chiefly  of  the  oxidation  of  the  contained  iron  and  salts  and  the  accumulation  of 
organic  matter  in  the  soil. 

In  the  semlarid  western  portion  of  the  province,  where  the  materials  have 
been  brought  down  from  regions  of  soils  having  a  high  salt  content,  the  low 
rainfall  has  not  favored  the  leaching  out  of  the  soluble  salts.  As  a  result  the 
soils  contain  more  water-soluble  salts  than  is  the  case  in  the  humid  portion 
of  the  provinces,  where  excessive  leaching  has  been  a  natural  corollary  of  the 
heavy  rainfall. 

While  most  of  the  soils  of  the  Coastal  Plain  have  probably  been  derived 
from  unconsolidated  sedimentary  material,  there  is  a  large  aggregate  area  which 
represents  the  residual  products  from  the  decay  of  consolidated  sediments,  such 
as  the  hard  limestones  of  Florida  and  Georgia  and  the  soft  and  hard  limestones 
of  Alabama,  Mississippi,  and  Texas. 

The  most  important  soil  series  of  the  North  Atlantic  Coastal  Plain  are  the 
sandy  members  of  the  Sassafras,  Elkton,  and  Collington.  The  Sassafras  soils 
are  by  far  the  most  important  in  extent  and  agricultural  value.  South  of  the 
Chesapeake  Bay  and  Potomac  River  the  sands,  sandy  loams,  and  fine  sandy 
loams  of  the  Norfolk  series  embrace  the  greater  proportion  of  the  area  to  the 
latitude  of  central  South  Carolina.  These  soils  are  also  of  much  importance 
throughout  the  entire  region  west  of  this  point  to  the  Mississippi  loessial  belt 
West  of  the  Mississippi  the  Norfolk  continues  as  a  fairly  important  series,  espe- 
cially the  sand  types.  In  the  Flatwoods  belt  the  sands,  fine  sandy  loams,  sandy 
loams,  clay  loams,  and  silt  loams  of  the  Portsmouth,  Coxville,  Scranton,  and 
Plummer  series  constitute  the  most  Important  soils.  These  are  types  of  poor 
to  only  moderate  drainage. 

The  sandy  Norfolk  and  Orangeburg  soils  are  of  about  equal  extent  and  im- 
portance over  the  inner  Coastal  Plain  from  the  latitude  of  central  South  Caro- 
lina to  the  Savannah  River.  Between  the  Savannah  and  Chattahoochee  Rivers 
the  sandy  members  of  the  Tifton,  Orangeburg,  and  Norfolk  are  the  most  ex- 
tensively developed  soils  above  the  Flatwoods  border,  with  the  exception  of  tiie 
lime-sink  section  of  southwest  Georgia,  where  the  Greenville,  Grady,  Tifton,  - 
and  Orangeburg  are  the  prominent  series,  with  a  range  in  texture  of  the  im- 
portant types  from  coarse  sand  to  clay  loam.  That  portion  of  the  Flatwoods 
lying  within  southeast  Georgia  and  Florida  is  occupied  to  a  large  extent  by 
the  deep,  sandy  Leon  soils,  which  give  the  region  its  dominant  white  surface 
appearance.  The  Leon  and  Portsmouth  sands  are  very  extensive  soils  through- 
out the  Florida  peninsula,  north  of  the  Everglades  region.  Central  Florida 
includes  large  areas  of  heavy  and  sandy  residual  limestone  soils,  represented 
chiefly  by  the  Gainesville  and  related  seriea 

The  western  panhandle  of  Florida  and  that  portion  of  southern  Alabama  and 
Mississippi  lying  approximately  between  the  Flatwoods  and  the  latitude  of 
Hattiesburg,  Miss.,  is  occupied  largely  by  the  sandy  members  of  the  Norfolk, 
Kuston,  and  Orangeburg  series  and  both  the  heavy  and  sandy  types  of  the 
Greenville,  with  a  fair  area  of  heavy  Susquehanna  and  light  Tifton  soils.  The 
Susquehanna,  Norfolk,  Ruston,  and  Orangeburg,  with  heavy  and  light  members, 
are  the  important  series  of  northern  Alabama  and  Mississippi,  with  the  excep- 
tion of  the  heavy  Houston  and  Oktibbeha  soils,  occupying  the  greater  portion 
of  the  Black  Prairie  belt  of  central  Alabama  and  northeastern  Mississippi. 

The  low  Coastal  Plain  country  bordering  the  Mississippi  bottoms  in  south- 
ern Louisiana,  southeast  Texas,  and  southeast  Arkansas  is  dominated  by  the 
mixed  prairie  and  timbered,  sllty  soils  of  the  Crowley,  Acadia,  Monroe,  and 
Landry  series.  In  eastern  Texas,  above  the  low  Coastal  Prairies,  and  in  south- 
eastern Arkansas  the  light  and  heavy  grades  of  the  Susquehanna,  Caddo,  and 
Norfolk  soils  constitute  the  most  important  land  areas,  while  in  central  Texas 
these,  with  the  heavy,  calcareous  soils  of  the  Crockett  and  Wilson  series,  are 
collectively  the  most  Important  The  western  portion  of  the  Texas  Coastal 
Plain  comprises  mainly  the  heavy  members  of  the  Houston  and  Webb  series. 
In  the  flat  coastal  belt  the  heavy  Victoria  and  Lomalto  soils  are  the  most 
prominent. 
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The  soils  of  the  Atlantic  and  Gulf  Coastal  Plain  provinces  are  thus  seen  to  be 
very  diversified.  They  comprise  a  sufficient  range  in  texture  and  climate  to 
support  a  highly  varied  agriculture.  There  are  included  ;i  tremendous  area 
of  medium  to  excellent  general-farming  soils  and  vast  tracts  of  special-purpose 
«K)ii8  preeminently  adapted  to  highly  specialized  industries  requiring  the  most 
Intensive  and  expensive  methods  of  cultivation. 

A  large  portion  of  the  soils  are  predominantly  sandy,  e&sy  to  cultivate,  and 
outside  of  the  low  coastal  belts,  usually  well  drained.  Their  open  structure 
makes  for  thorough  aeration,  with  consequent  susceptibility  to  severe  leaching 
and  rapid  depletion  of  the  organic  content  Where  properly  supplied  with 
organic  matter  fertilized,  and  cultivated,  millions  of  acres  of  these  sanly  lands 
are  b^ng  profitably  used  in  the  production  of  a  great  variety  of  crops,  such  as 
cotton,  com,  oats,  forage  crops,  peanuts,  a  large  number  of  vegetables,  melons, 
small  fruits,  peaches,  plums,  oranges,  and  pineapples. 

There  are  also  within  this  province  large  areas  of  fine-textured  soils  tliat 
require  heavier  implements  and  equipment  These  are  not  so  rapidly  depleted, 
iwrtly  for  the  reason  that  they  are  not  so  readily  leached  nor  so  thoroughly 
aerated,  requiring  less  heavy  fertilization  than  the  sandier  lands. 

CLIMATE^ 

The  climate  ranges  from  the  subtropical  Immediately  along  the  Gulf  coast  to 
the  moderately  temperate  in  the  latitude  of  New  York.  The  soils  are  favored  in 
their  proximity  to  the  Ocean  and  Gulf,  which  insures  a  warmer  and  more 
equable  winter  and  spring  climate  than  Is  found  in  other  parts  of  the  eastern 
half  of  the  United  States.  For  these  reasons  they  have  a  monopoly  of  the  mar- 
kets of  a  very  large  part  of  the  country  for  fresh  vegetables  and  fruits  for  six 
months  of  the  year,  or  from  about  January  1  to  July  1.  On  account  of  the 
great  range  in  latitude— -over  a  thousand  miles  in  actual  distance— and  the 
rather  slow  advance  of  spring  northward,  as  well  as  the  difference  in  time  of 
maturity  of  crops  on  the  different  grades  of  soil,  as  indicated  in  subsequent 
pages,  a  constant  daily  supply  of  fresh,  perishable  vegetables  and  fruits  is 
poured  into  the  northern  markets  during  the  first  half  of  the  year.  After  this 
period  the  season  has  advanced  to  a  point  wfiere  the  supply  is  drawn  in  a 
similar  progressive  manner  from  the  various  types  of  soil  belonging  mainly  to 
the  glacial-soil  provinces.  * 

An  idea  of  this  progressive  movement  of  the  sources  of  supply  of  vegetables* 
due  both  to  the  advance  of  the  season  from  south  to  north  and  to  the  influence 
of  soil  texture,  is  given  in  the  following  table: 

Market  periods  for  fre»h  veg&tahles  for  the  »Ud  months  January  to  June,  and  the 
relative  order  of  the  supply  from  locaUtiea  and  from  different  soil  types  in 
each  locality. 


LoeaUty. 

First 
period. 

Second 
period. 

Third  period. 

Fourth 
period. 

Fifth  period. 

• 
Sixth  period. 

T-^ns  Tttland     . .       

Sand.    * 

MiHTlnd  fluid  PAlftwnm. , . 

Band 

Fineaend... 
Sandy  loam. 

Fine  sandy 

loam. 
Loam 

Fine  sand. 

vif^ftH 

Sand 

Ftaiettnd... 

Sandy  loam. 

Fine  sandy 
loam. 

Sandy  loam. 

N<ra  CaroltiiA 

Sand 

Fine  sand... 
Sandy  loam. 

Fine    sandy 

loam. 
Loam. 

aoatb  Oiraliiut 

Sand 

Fine  sand. 

Georgia  and  Florida 

Sand.. 

Silt  loam. 

Bach  of  the  localities  named  can  in  normal  seasons  count  on  a  margin  of 
10  days  to  2  weeks  advance  in  crop  maturity  over  the  locality  next  In  order 
to  the  north  within  which  crops  can  be  marketed  at  the  greatest  profit  There 
is,  furthermore,  a  similar  Interval  of  10  days  to  2  weeks  In  the  time  of  maturity 
of  crops  on  the  several  different  classes  of  soil  existing  under  similar  conditions 
of  drainage  in  the  districts  named.  The  earliest  vegetables  come  from  the 
light,  porous,  well-drained,  and  warm,  dry  sands.  The  yields  from  such  very 
early  soils  are  light  unless  heavily  fertilized;  the  quality  of  certain  of  these 
crops  is  not,  as  a  rule,  the  best.  A  number  of  the  rapidly  grown  vegetables 
from  these  soils  are  perishable  and  do  not  stand  transportation  well,  both  on 
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account  of  poor  quality  and  the  tendency  of  the  truckers  to  ship  in  an  Immature 
state.  They  usually  bring  high  prices,  however,  because  of  the  great  demand 
and  the  limited  supply  on  the  market& 

The  crop  from  the  fine  sand  maturing  about  10  days  later  gives  a  larger 
yield,  which  compensates  for  the  earlier  ^itrance  Into  the  markets  of  the 
products  from  the  more  sandy  soils  of  the  next  northern  locality.  Georgia, 
for  example,  can  not  compete  in  the  northern  markets  with  truck  grown  on  her 
heavier  soils,  simply  because  at  the  time  it  matures  there  is  such  a  wide  range 
of  soils  in  more  northern  localities  rushing  vegetables  over  an  ever  decreasing 
l^igth  of  haul  to  the  great  markets. 

Oonditions  with  respect  to  the  soils  of  Texas  and  Louisiana  are  somewhat 
different  In  that  they  can  continue  for  a  longer  time  to  supply  the  great  markets 
of  the  Middle  West,  Including  Chicago,  St  Louis,  Kansas  Qty,  Omaha,  St 
Paul,  and  Minneapolis,  as  there  is  less  competition  from  more  northern  locali- 
ties and  a  wider  textural  range  of  soil  types  which  can  be  used  for  early 
vegetables  than  can  profitably  be  used  in  the  more  eastern  and  northern  parts 
of  the  province. 

Throughout  the  humid  portion  of  the  province,  which  comprises  the  major 
portion  of  the  region  lying  to  the  east  of  central  Texas,  general  and  specialized 
farming  are  conducted  upon  approximately  the  same  general  lines.  Certain 
crops  with  their  peculiar  methods  of  culture,  however,  are  confined  to  different 
ranges  of  temperature,  as  for  example  the  citrus  fruit  industry,  which  is 
restricted  to  the  Gulf  border.  Rice  and  sugar  cane  are  confined  to  the  Gulf 
States,  Georgia,  and  South  Carolina;  cotton  to  the  south  of  the  latitude  of 
Norfolk,  Va. ;  timothy  to  the  north  of  Norfolk.  Crops  like  com,  cowpeas,  and 
vegetables  can  be  successfully  grown  under  the  same  methods  of  treatment 
from  Texas  to  New  York.  In  tibe  semiarid  western  portion  of  the  provinces 
Irrigation  is  necessary  for  best  results  with  all  crops,  but  certain  droui^t- 
resistant  plants,  such  as  cotton,  sorghum,  mllo  maize,  and  kafir  com  are  grown 
with  better  results  than  the  more  susceptible  crops  such  as  com,  wheat  oats, 
and  potatoes. 

In  addition  to  the  limitations  imposed  by  climate,  the  soil  itself  has  a 
tremendous  infiuence  upon  the  success  of  agriculture  in  tbe  Atlantic  and  Gulf 
Coastal  Plain.  The  various  types  have  unequal  agricultural  values  and  unlike 
adaptations,  and  should  be  farmed  in  accordance  with  their  individual  adapta- 
tions to  crops. 

Of  the  60,119,188  acres  surveyed  in  the  Atlantic  and  Gulf  Coastal  Plains 
province,  there  are  2,209,536  acres  where  the  material  or  series  is  known, 
but  the  tsrpes  have  not  been  differentiated,  and  1,845,842  acres  of  miscellaneous 
material. 

There  have  been  39,150,626  acres  surveyed  on  the  detail  scale  of  an  inch  to  a 
mile,  and  22,420,224  acres  on  the  reconnoissance  scale  of  4  to  6  miles  to  the 
Inch  in  Texas,  from  the  total  of  which  must  be  deducted  1,451,712  acres  which 
have  been  overlai>ped  in  the  maps  as  published. 

Of  the  56,064,260  acres  of  soil  types  and  phases  which  have  been  differen- 
tiated, the  following  table  shows  the  amount  and  proportion  of  each  grade  of 
material: 


.  Qnde. 

Acrai. 

Ptfont. 

Onde. 

Acrea. 

For  out. 

Sands 

5,290,016 
6,106, 370 
7,681,384 
19,603,248 
6,080,206 

9.8 
10.9 
18.7 
34.0 

9.0 

Rfltlouiw 

2,284,662 
8,872,704 
^744,8B0 

4.0 
6.2 

FtiM  mad* 

Clay  lotuns 

flWMly  lOUDf 

Cmvs. 

12.0 

Vhi*  Mnil  V  Itmmm 

Total 

XUM7WkUU/    ■UOUU 

iKmnc 

66,064,260 

100.0 

BESCBIPTION  OF  THE  SOIL  SEBIES. 

Acadia  series. — ^The  surface  soils  are  light  gray  or  white  with  mottled  gray 
and  yellow  or  gray,  y^low,  and  red  friable  subsoils,  carrying  lime  nodules  and 
Iron  concretions.  They  are  derived  mainly  from  reworked  loesslal  material. 
The  surface  configuration  is  gently  rolling  and  is  apparently  the  result  of 
erosion  of  former  prairie  soila  The  series  is  timbered  with  pine,  oak,  gum,  hick- 
ory, and  some  cypress  in  the  lower,  poorer  drained  situations.  .The  Acadia  soils 
are  typically  developed  in  close  association  with  the  prairies  of  Louisiana  and 
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ArlULDflas.    They  are  best  adapted  to  the  production  of  cotton,  com,  peas,  and 
oat&    Wild  grasses  and  lespedeza  can  be  grown  for  grazing  purposes. 

Area  and  distribution  of  the  soil  of  the  Acadia  aeries. 


Soil  name. 

State  or  area.i 

Aeres. 

AoAdia  silt  loam. 

Arkansas 4;  Lonislanal 

225,71)2 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Allaway  aeries. — ^The  soils  of  this  series  are  gray  to  reddish-brown.  The  sab- 
solls  consist  of  a  gray,  yellow,  or  mottled  gray,  yellow,  and  red,  stiff,  plastic 
heavy  clay.  The  topography  Is  nearly  lev^  to  gently  rolling,  the  country  hav- 
ing rather  poor  drainage  on  account  of  the  Impervious  subsoil.  The  soils  are 
typically  developed  In  the  Coastal  Plains  of  New  Jersey.  They  seem  to  be 
related  to  both  the  Elkton  and  Susquehanna  series.  By  Improving  the  drainage 
conditions  fair  yields  of  grass  and  grains  can  be  secured. 

Area  and  distribution  of  the  aoil  of  the  AUoway  aeriea. 


Son  name. 

State  or  afea.> 

Acres. 

Ailowav  fliav ,  . . 

New  Jersey  1,3 

22.484 

1  For  key  to  numbeis  in  this  colomn  see  p.  738. 

Beeville  aeriea. — ^Thls  series  has  light-gray  surface  soils  with  gray  or  mottled 
gray  subsoils  of  plastic,  sticky  clay.  The  soils  occupy  terrace-Uke  areas  along 
streams,  probably  representing  an  Inland  extension  of  the  Pleistocene  formation 
of  the  flat  coastal  region  of  southwest  Texas.  Little  of  the  land  Is  under 
cultivation,  the  greater  part  supporting  a  growth  of  meequlte,  chaparral,  and 
live  oak,  with  some  grass.  The  agricultural  value  is  prevailingly  rather  low, 
the  general  farm  crops  not  doing  well.  In  years  of  favorable  rainfall  early 
truck  crops  have  been  grown. 

Area  and  diatribuHon  of  the  soil  of  the  Beeville  series. 


Soil  name. 

state  or  azea.i 

Acres. 

Beeville  fine  sandy  loam 

Tfixas  12. 28 

117,504 

1  For  key  to  numbers  in  this  column  see  p.  733. 

BerzeHa  series^—Theae  soils  are  marked  by  their  grayish  to  almost  white 
color  and  by  the  yellowish  to  white  color  and  chalky  character  of  the  snbsoll, 
which  consists  principally  of  kaolin,  with  a  scattering  of  mica  flakes.  The 
material  represents  clays  and  clay  shales  encountered  In  various  places  on  the 
Piedmont  Coastal  Plain  border  and  used  In  the  manufacture  of  kaolin  products. 
The  soils  are  of  low  agricultural  value. 

Area  and  distribution  of  the  soils  of  the  Berzelia  series. 


Soil  name. 

State  or  area.* 

Acres. 

Benelia  cosrse  sandy  loam 

Georgia  5 

3,712 

fffit  loain     '           

...^fo?.....::.,.. !...:.: 

8S2 

Total 

4,544 

1  For  key  to  number  in  this  column  see  p.  733. 
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Bienville  series.— The  soils  of  this  series  are  gray  to  light  brown,  with  light 
brown  or  orange  colored  subsoils.  They  are  derived  from  reworked  loesslal 
material.  The  types  occur  as  hununocky  areas  in  or  adjacent  to  the  recent 
stream  deposits,  but  are  seldom  if  ever  overflowed.  They  are  fairly  productive 
aoUs,  suited  to  trucking  and  general  farming. 

Area  and  distribution  of  the  soils  of  the  Bienville  series. 


Soil  name. 

State  or  area.^ 

Acres. 

|li«mrl11^  flfiA  mnd .... 

Texas  9 

384 

flxi^  n<mpdy  loam ..... 

T'^nifeianft^,  9.         ...  . 

6,886 

Total 

6,720 

I  For  key  to  numbers  in  this  oohimn  see  p.  733. 

Bladen  series.—ThiB  series  is  characterised  by  a  thin  mantle  of  gray  to  black 
smface  soil.  The  subsoils  consist  of  mottled  brownish,  yellow,  and  gray  heavy 
plastic  clay.  The  members  occupy  flat  depressions  which  appear  to  have  been 
recently  under  tidal  marsh  conditiona  The  series  Is  apparently  Intermediate 
between  Tidal  Marsh  and  the  OoxviUe  soils.  It  difTers  from  the  latter  in  not 
being  so  well  drained  and  in  the  absence  of  red  in  the  subsoil.  The  members 
are  characteristically  developed  in  close  association  with  Tidal  Marsh  and  have 
been  very  little  used  for  agriculture.  The  soils  are  derived  from  the  reworking 
of  Piedmont-Appalachian  material. 

Area  and  distrilnttion  of  the  soils  of  the  Bladen  series. 


Son 


state  or  area.i 


Aoras* 


Bladen  sandy  loam 

fine  sandy  loam 

very  fine  sandy  loam. , 

day  loam 

day 


Oeoi 


irgia  10.. 


do., 
do.. 
Georgia  3.. 


3,048 

U,M3 

000 

19,776 

3,648 


Total.. 


41,034 


1  For  key  to  numbers  In  this  oolnmn  see  p.  733. 

Boeuf  series, — The  surface  soils  are  brown,  with  yellow  plastic  subsoils. 
The  members  occupy  low  areas  in  the  vicinity  of  dralnageways,  and  are  usually 
found  associated  with  the  loesslal  soils.  They  are  derived  from  Piedmont- 
Appalachian  material.  Where  the  loesslal  mantle  has  been  removed  good  yields 
of  cotton  and  com  are  obtained.  These  soils  should  be  well  suited  to  vege- 
tables. 

Area  and  distribution  of  the  soU  of  the  Boeuf  series. 


Soflname. 

State  or  area.i 

Acres. 

Bo^if  fkn^  m^ruiy  loam 

l/oulsfana  6. .......  r .....  t  - 

3X 

I  For  key  to  number  In  this  column  see  p.  733. 

Bradleu  series. — ^The  surface  soils  are  grayish  and  sandy.  The  subsoils  are 
predominantly  red,  slightly  mottled  with  yellow  or  gray,  and  have  a  clay  tex- 
ture. The  series  represents  soils  having  a  thin  surface  mantle  of  Coastal  Plain 
material  (Norfolk)  over  residual  Piedmont  material  (mainly  Cecil).  These 
soils  are  developed  most  extensively  near  the  junction  of  the  Coastal  Plain  and 
Piedmont,  or  In  that  region  where  there  is  an  overlapping  of  sedimentary 
material  made  up  of  reworked  Piedmont-Appalachian  material  upon  residual 
Piedmont  material.  Th^  are  adapted  to  the  general  farm  crops  of  that  region, 
principally  com,  oats,  forage  crops,  and  cotton. 
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Area  and  distrilmHan  of  the  90U9  of  the  Bradley  eerisi. 


Soil 


State  or  area.! 


Bradley  nndy  loam 

grayeUy  aandv  loam. . 
ooane  sandy  loam.. . . 


Alabama  8;  North  CanfllDa  16,  23;  VirginJa  6. 

Alal)ama8,U;  North  Carolina  U 

Georgia  5 , 


76,092 
28,2i2 
10,660 


TotaL.. 


110, 7M 


1  For  key  to  nmnbeza  in  this  oOlumn  see  p.  78S. 

Brerman  series. — ^This  series  conaiBtB  of  gray  calcareous  soils  containing  a 
amall  amount  of  humus  and  a  large  amount  of  lime.  They  have  been  deriyed 
from  Pleistocene  deposits  occurring  in  broad  yalleys  of  the  inner  Gulf  Ckuistal 
Plains.  The  soils  are  closely  related  to  both  the  Zapata  and  Victoria  series. 
The  more  level  topography,  absence  of  greater  depth  to  the  underlying  rock, 
and  a  higher  agricultural  value  are  the  striking  features  of  this  series  as 
compared  with  the  former.  The  lighter  color,  larger  lime  content,  and  smaller 
pereentage  of  humus  distinguish  these  from  the  Victoria  soils. 

Area  and  dUtrilfytion  of  the  soUs  of  the  Bremnan  series. 


Son  name. 

State  or  araa.1 

Aoraa. 

TlTunnan  ^p*i  nandy  loam 

Texair  27 , 

1,106,224 
142  848 

1mm , 

do 

Texas  2ft 

142,848 

Total 

l,a8S,020 

1  For  key  to  numbers  in  this  column  see  p.  783. 

Caddo  series. — The  soils  are  gray  to  yellow  in  color.  The  subsoils  are  mottled 
gray  and  yellow,  or  gray,  yellow,  and  red,  and  of  rather  stiff  structure.  Low, 
sandy  mounds  or  hummocks  over  the  surface  are  a  feature  of  the  series.  In 
some  places  the  subsoil  has  a  pronounced  grayish  color,  while  in  others  it  is 
mottled  yellow  and  gray.  These  soils  are  typically  developed  in  slightly  de- 
pressed upland  areas  of  imperfect  drainage,  frequently  about  the  heads  of 
streams.  Some  areas  occupy  higher  situations  and  have  better  drainage. 
Water  firequenUy  stands  in  the  depressions  between  the  mounds,  making  arti- 
ficial drainage  necessary  to  secure  the  best  results  with  crops.  The  timber 
growth  consists  principally  of  post  oak,  water  oak,  pin  oak,  sweet  gum,  and 
ash.  Ck>tton  and  com  are  the  principal  crops,  while  ];»eaches  have  been  grown 
with  a  fair  degree  of  success  on  some  of  the  higher  areas.  These  soils  are 
most  extensively  and  typically  developed  in  northwestern  Louisiana  and 
northeastern  Texas,  where  loessial  material  has  been  reworked  and  spread  out 

Area  and  distril^ion  of  the  s<Hls  of  the  Caddo  series. 


Soil  name. 

State  or  ana.! 

Acres. 

Caddoflnesand 

T/<qiiffl«p«8.    ,     - 

13,070 

fine  sandy  loam 

loam    

Ti^iifriftnA  3.  R.  0. 14:  Texas  fl.  10. 13. » 

172,028 

T/miistaP* »'.'.. '              '     :.  ; -- 

5i;»o 

Total 

237,278 

1  For  key  to  numbers  in  this  column  see  p.  788. 

Chesterfield  series. — The  soils  are  generally  gray  in  color,  with  friable, 
yellow  subsoils.  The  series  represent  soils  having  a  thin  layer  of  Ooastal 
Plain  material  (Norfolk)  overlying  residual  Piedmont  material  (mainly  Dur- 
ham). The  members  are  develoi)ed  near  the  jtmction  of  the  Ooastal  Plain  and 
Piedmont,  or  where  there  is  an  overlapping  of  sedimentary  upon  residual 
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material.    Thtir  are  adapted  to  the  seneral  Uam  crops  of  the  r^on,  prlndpaUy 
oon,  oate,  forage  crops^  and  cotton. 


Area  iind  diatribuMon  of  the  aoils  of  the  Chesterfield  aeries. 

Soil  name. 

State  or  area.i 

Acres. 

CfM^st^vA^M  iMi^F^dy  |Min 

VtrgiiiiaC 

95,680 
63,480 

gmvAlly  fl^kndy  l^m 

Alfthama  14;  VlrglTilB  fi 

Total 

148,100 

1  For  key  to  numbera  in  this  oolomn  see  p.  733. 

CoUkhffton  series,— The  surface  soils  are  brown  to  reddish  brown  in  color. 
The  subsoils  are  dark  green  to  olive  grem  and  contain  larger  qnantitiee  of 
glauconltic  sands.  These  soils  are  typically  derived  flrom  the  greensand  deposits 
of  the  Maryland,  IMaware,  and  New  Jersey  portion  of  the  Coastal  Plains,  ex- 
tensively modified  by  deep  sea  accretions,  and  are  found  in  the  key  under 
Gladal-Piedmont-Appalachlan  material.  The  surface  configuration  varies  from 
nearly  flat  to  gently  rolling  and  dratoage  is  good.  In  some  fdaces  erosion  has 
been  active,  exposing  patches  of  unproductive  clay.  When  properly  handled 
and  supplied  with  organic  matter  good  yields  of  wheat,  com,  oats,  rye,  tobacco, 
Irish  potatoes,  sweet  potatoes^  and  a  number  of  vegetables  are  obtained.  Straw- 
btfriea,  pears,  and  peaches  have  been  successfully  grown.  The  series  is 
especially  well  suited  to  the  growth  of  nursery  stock. 

Area  and  distribuU(m  of  the  soUs  of  the  OoUington  series. 


Setiz 


State  or  area.^ 


Acres. 


CoOtngtonBand. 
sandy  1 
gravelly  sandy  loam. 


Marylandl 

Maryland  1, 8;  New  Jeney  1, 3. 
Maryland  1 


1,316 

152,488 

330 


Total. 


154,023 


>  For  key  to  numbers  in  this  oolmnn  see  p.  733. 

OomvUle  series, — The  series  comprises  dark  gray  to  nearly  black  soils  derived 
from  the  quiet  or  deep  water  deposits  of  the  Columbia  formation.  The  subsoils 
ranee  from  a  moderately  mellow,  friable  clay  in  the  upper  portion  to  yellowish, 
rather  plastic,  compact  clay  mottled  with  drab  and  bright  red  in  the  lower  por- 
tlon.  The  topography  is  prevailingly  fiat,  with  frequent  sparsely  timbered  areaa 
The  treeless  lands  are  found  on  the  savannas  of  the  seaward  portion  of  the 
Atlantic  Coastal  Plain  formed  of  material  brought  down  by  the  larger  rivers 
from  the  Piedmont-Appalachian  region.  Most  of  the  types  are  so  flat  that 
water  stands  on  the  surface,  making  open  ditching  necessary  before  they  can 
be  successfully  used  for  agriculture  The  soils  are  admirably  adapted  to  cot- 
ton, com,  oats,  and  certain  varieties  of  strawberries.  When  well  drained  they 
are  even  more  productive  than  the  corresponding  members  of  the  Norfolk 

Area  and  distrilnUion  of  the  soils  of  the  Cos^Ue  series. 


Soil  name. 

state  or  area.' 

Acres. 

CooKvflle  very  fine  sand 

nndy  loam ,. 

Georgia  3 

8.004 

S<mtnr«n>li^a  10 .  .  . 

14330 

ooarse  sandy  loam. .. . 
ItaM  Mndy  nam 

Georgia  3 

Bmtfi  Carolina  7, 10 

vartne  sandy  loam. 

Gimrgia 3, 10;  Smith  Carolina  7. . . , 

38,010 

NoTtFCaroiliia  31;  Pwith  Carolina  7 

1^406 

HifcvkMun 

nMnvf*  9*  Wftrth  rAmiin*  %•  flnnth  Carolina  10 

33,144 
17,380 

Sy.v^....::.:::::: 

Georgia  3:  South  Carolina  7. 10 

Total 

379,434 

'  For  key  to  numben  in  this  column  see  p.  783. 
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OrockeU  aeriei.^The  sur&ce  soil  is  gray  to  dark  gray  and  sometimes  almost 
black,  with  mottled  red,  gray,  and  black  subsoils,  the  red  mottling  being  the  dls- 
tingoishing  characteristic.  The  members  of  this  series  occur  as  isolated  prai- 
ries in  the  timbered  part  of  Texas.  The  series  may  be  considered  as  represent- 
ing a  gradation  from  the  black  prairie  soils  of  the  Houston  to  the  mottled  red 
days  of  the  Susquehanna  series.  The  material  from  which  they  are  derived 
is  slightly  calcareous,  making  them  productive. 

Area  and  dUirihuUon  of  the  »<Ms  of  the  Crockett  series. 


Sou 


state  or  area.i 


Acno. 


Crockett  flue  aandy  loam . 

loam 

gravelly  loam. . . 
day  loam 


Texas  34 

Texas  3,  25,38.. 

Texas  34 

Texas  3, 14,24.. 


4,41« 
3S,SB8 

s,oos 

21,440 


Total. 


57,  U2 


1  For  key  to  numbers  in  this  oolamn  see  p.  733. 

Crowley  ieries, — ^The  soils  range  from  agjiy  gray  to  light  brown  in  color,  with 
mottled  brown,  yellow,  and  red  to  almost  uniformly  yellow  clay  subsoils.  Lime 
and  iron  concretions  are  present  in  the  subsoil,  which  is  quite  impervious  to 
water.  This  feature  favors  the  production  of  rice.  The  surface  configuration 
is  very  flat  These  are  the  typical  prairie  soils  of  Louisiana  and  Arkansas, 
formed  of  reworked  loessial  material. 

Area  and  distribution  of  the  soil  of  the  Crowley  series. 


Soil  name. 

State  or  area.i 

Aoras. 

Crowley  sAt  loam 

Arkariffaif  4.  ff:  lioulsiana  1        

477,190 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Durant  series, — ^The  series  consists  of  dark  gray  to  dark  brown  surface  soils, 
with  yellow  to  dark  brown  subsoils.  The  members  are  derived  from  soft 
sandstone  and  calcareous  marl,  the  material  being  originally  derived  from  the 
Great  Plains.  The  heavier  soils  were  originally  prairie  lands  and  some  of  the 
more  sandy  types  supported  a  timber  growth.  The  soils  are  productive,  giv- 
ing fair  yields  of  general  farm  crops. 

Area  and  disttHhution  of  the  soils  of  the  Durant  series. 


Soil 


state  or  area.^ 


Acres. 


Durant  sand 

flnesend 

fine  sandy  loam 

very  ilne  sandy  loam. 

loam 

day 


Oklahoma  2 

Texas  11 

Oklahoma  2;  Texas  9, 11 . 

TexasO 

Texas  9, 11 - 

Texas  9 


4,288 

1,600 

80,866 

2,752 

73.216 

30,986 


Total. 


211,648 


1  For  key  to  numbers  in  this  column  see  p.  738. 

Duval  series.— Theo&  soils  are  marked  by  their  bright  red  color  and  rather 
low  lime  content.  The  series  is  the  semiarid  equivalent  of  the  Orangeburg 
soils  of  the  humid  areas  of  the  Ck>astal  Plains,  being  derived  from  fluvial  de- 
posits of  red  sands  and  sandy  clays  closely  resembling  the  Lafayette  formation 
of  the  southeastern  United  States.  The  members  are  less  calcareous  than  the 
Webb  soils,  the  red  of  the  subsoil  being  more  pronounced. 
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Area  and  Oistrilnition  of  the  aoUa  of  the  Dwval  aeriea. 


Soil 


State  or  areaJ 


Acres. 


Dnval  fine  aand 

flue  Miidy  loam.. 

loam 

andlfferentiated . 


Texas  27, 28. . 
....do...... 

Texas  28 

Texas  12,  28. , 


709,683 

2,240,980 

214,272 

297,216 


Total. 


3,462,080 


>  For  key  to  numbers  in  this  column  see  p.  733. 

Edna  series. — ^The  soils  of  this  series  are  gray  to  dark  gray.  The  subsoils 
consist  of  gray  or  mottled  gray  and  yellow,  heavy,  Impervions  clay.  The  sur- 
face is  level  to  gently  undulating,  with  some  slightly  rolling  areas  near  stream 
oonrsee.  .  Small  sand  mounds  are  of  frequent  occurrence.  These  soils  are 
derived  from  the  weathering  of  noncalcareous  marine  deposits  in  the  Coastal 
Prairie  section  of  the  Western  Gulf  Plain.  Drainage  is  oftMi  poor,  and  the 
greater  part  of  the  series  Is  now  used  for  pasturage.  While  the  soils  are  not 
inherently  productive,  fair  to  good  yields  of  the  general  ftirm  crops  can  be 
obtained  with  good  drainage  and  careful  soil  management  Cotton,  com,  and 
other  general  farm  crops  are  grown  to  some  extent.  Vegetables  do  well  on 
the  Hitter  types.  The  supply  of  organic  matter  is  prevailingly  low.  Liberal 
additions  of  vegetable  matter  are  necessary  to  maintain  the  productivity  of 
the  soils. 

Area  and  distribution  of  the  soils  of  the  Edna  series. 


Soil  name. 

State  or  area.i 

Acres, 

Viififf  fiTM  aandy  loam , 

T«TMI12 

209,664 

73,728 

|oam....r 

;....do 

day  IfNDii 

do 

Total 

1,632,160 

1  For  key  to  number  in  this  column  see  p.  738. 

Elkton  series. — ^The  soils  are  light  gray  to  white,  and  the  subsoils  are  mottled 
whitish  gray  and  yellow.  Gravel  or  coarse  sand,  usually  saturated  with  water, 
is  found  at  a  depth  of  21  to  3  feet.  These  soils  are  closely  associated  with 
the  Sassafras,  the  difference  being  due  to  the  intermittent  wetting  and  drying 
to  which  the  Elkton  soils  have  been  subjected,  rendering  them  much  lighter  in 
color  and  lower  in  agricultural  value.  They  are  encountered  in  that  part  of 
the  Coastal  Plain  which  has  been  supplied  with  Glacial-Piedmont-Appalachian 
material. 

Area  and  distribution  of  the  soUs  of  the  Elkton  series. 


Soil 


state  or  area.i 


Acres. 


Elkton  sandy  loam 

fine  sandy  team. 


afltloam. 
Total 


Maryland  4 

Virginias , 

Maryland  4 

Delaware  1;  Maryland  1,3,4,5,6,8,10;  New  Jersey  1;  Penn- 
sylvania 6. 


9,280 

14,666 

2,624 

168,468 


196,038 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Ellis  series. — These  soils  are  yellowish  brown,  with  yellowish  subsoils  formed 
from  marly  clays  or  similar  calcareous  material.  The  topography  varies  from 
rolling  to  hilly  and  broken.  For  this  reason  the  soils  are  usually  of  rather  low 
agricultural  value. 
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Area  and  dUtrihution  of  the  ioil  of  the  BUis  seriee. 


SoIlnaiiM. 

State  or  utmA 

Acres. 

ICIIfaftlAV            __     

TffWM  9 

18,880 

1  For  key  to  number  la  this  column  aee  p.  733. 

Oadsdei^  icries,— This  aeries  Includes  the  dark-gray  boIIb  encountered  on 
gentle  or  undulating  slopes  adjoining  streams  and  on  level  or  depressed  areas  in 
the  uplands.  Their  formation  is  due  largely  to  the  peculiar  topograjdiic  con- 
ditions resulting  from  the  sinking  of  the  limestone  which  in  some  areas  under- 
lies the  material  from  which  the  Norfolk  and  Orangeburg  soils  have  been  de- 
rived. They  may  be  considered  as  coUuvial  soils,  formed  by  the  creeping  or 
washing  of  material  from  higher  lying  areas.  They  constitute  valuable  farming 
soils,  so  far  as  mapped. 


Area  and  dUtrihution  of  the  $oiU  of  the  Qadsden  series. 

Soil  name. 

State  or  area-i 

Acres. 

Gftdsden  tend 

Plorlda2,6,e:  Oeonlal 

54,784 

sandy  loeni  -  - . . , 

Florida  5, 6 

6,9B2 

loenT^ 

MtMimlpni  11 

illm 

Total 

75,968 

1  For  key  to  numbers  in  ibis  column  see  p.  788. 

Gainesville  series.— The  soils  of  this  series  are  prevailingly  gray  in  color, 
with  brownish  colored  subsoils,  which  carry  calcareous  clay  or  partly 
weathered  limestone  within  the  3-foot  section.  These  soils  are  sometimes 
locaUy  known  as  "chocolate  hammock  land,"  or  "second  hammock  land."  and 
are  developed  most  extensively  in  the  rolling  uplands  of  the  Florida  penlnsiila. 
The  native  timber  growth  consists  of  large  scattering  pines,  interspersed  with 
hickory  and  several  varieties  of  oak.  The  natural  drainage  is  good.  0>m, 
oats,  peanuts,  and  Sea  Island  cotton  are  the  important  products.  The  soils 
are  shown  in  the  key  under  Piedmont-Appalachian  material. 


Area  and  distHhution  of  the  soU  of  the  GainesvUle  series. 

Sou  name. 

State  or  ana.1 

Aaras. 

Gainesville  sand 

Fk)rida3 

7,744 

*  For  key  to  number  In  this  column  see  p.  733. 

Olewn  series. — ^The  soils  are  gray  to  grayish  y^low,  with  yellow,  friable  sub- 
soils. These  soils  represent  a  thin  layer  of  reworked  Piedmont-Appalachian 
material  resting  upon  sandstone  and  shale  rock.  Some  residual  material  is 
occasionally  encountered  in  the  subsoils  The  soils  are  characteristically  de- 
veloped in  northern  Alabama,  where  they  occur  as  detached  areas  of  gently 
rolling  to  rough  topography.  They  are  used  principally  for  the  producticm  of 
the  general  farm  crops  of  the  region. 


Area  and  distribution  of  the  soUs  of  the  Olenn  series. 

Soil  name. 

State  or  area.* 

Acres. 

Olffin  sandy  loam.. 

A|fth«n!a27..          .                                                          

78.600 

loam' . 

Alabama  10, 27 

42^08 

gravelly  loam 

Alabaw»ay>..         ,                     

69,813 

Total 

188,600 

1  For  key  to  numbers  in  this  column  see  p.  738. 
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OoUad  «6rie«.— These  floils  are  prevailingly  dark  gray  to  black,  with  reddish 
brown  to  red  sandy  loam  or  sandy  clay  sabsollB,  In  the  lower  portions  of  which 
a  white  soft  calcareous  substratum  Is  encountered.  In  places  this  calcareous 
material  has  been  consolidated  Into  impure  limestone.  In  their  typical  develop- 
ment these  soils  occupy  gently  rolling  to  moderately  hilly  areas  In  the  Gulf 
Coastal  Plain  of  Texas.  The  soil  material  consists  of  weathered  marine  de- 
posits. Fair  to  good  yields  of  the  general  farm  crops  are  secured  over  areas 
of  smoother  topography  and  vegetables  give  good  results. 

Area  and  distribution  of  the  soils  of  the  Ooliad  series. 


Bofl 


state  or  arM.> 


Acns. 


Oolkid  pavelly  nndy  loam . 
imenndr*  — 


i  nndy  loflun.. 
nndiflerantiated. 

Total 


Texas  12. 
Texas  28. 
Texas  12. 


16,128 
172,800 
0eO,708 


I,l49,e06 


1  For  key  to  ntunbera  in  this  column  see  p.  733.  • 

Qr^d/y  series. — ^The  surface  soils  of  this  series  are  generally  dark  colored, 
with  mottled  yellow  and  gray,  or  yellow,  gray,  and  red  plastic  heavy  clay  subsoils, 
resting  upon  a  limestone  substratum.  The  subsoil  is  partly  residual  in  places, 
derived  from  the  underlying  limestone.  These  soils  are  characteristically  devel- 
i^ied  in  low,  flat  situations  in  which  Piedmont-Appalachian  material  predomi- 
nates. They  are  poorly  drained  in  wet  seasons.  The  series  is  timbered  with 
oak,  beech,  gum,  magnolia,  pine,  and  haw.  Where  properly  drained  good  crops 
of  com,  cotton,  oats,  and  sugar  cane  can  be  secured. 

Area  and  distribution  of  the  soils  of  the  €hrady  series. 


SolloaiiM. 

State  or  area.^ 

AoreB. 

Ondy  <ii»«  "wiy  loa"^ 

Ftorida7 

1,586 

'  loam ' 

Georgia  11 .♦... 

886 

Total 

2,481 

1  For  key  to  numbers  in  ttiis  column  see  p.  788. 

Qrt^son  series. — ^The  series  include  dark  gray  to  brown  surface  soils,  and 
yellow  or  mottled  yellow,  stiff  subsoils.  The  material  is  derived  from  reworked 
material  from  the  residual  prairies.  The  topography  is  generally  level  and  the 
members  known  locally  as  "flats."  Low  ridLges  and  knolls  are  occasionally 
developed  over  these  flat  areas,  and  in  some  places  gullies  have  been  formed  as 
a  result  of  erosion.  Drainage  is  poor  and  little  attempt  is  made  to  cultivate 
any  of  the  different  types. 

Area  and  distribution  of  the  soil  of  the  Qrayson  series. 


Boa  name. 

State  or  area.i 

Aons. 

nravtwn  «i»v loam .,,..,^,^..,-^ ^. 

TexasU 

10,860 

1  For  key  to  number  in  this  column  see  p.  733. 

OreenvUle  series.— These  soils  are  reddish  brown  to  dark  red,  and  generally 
loamy.  The  subsoils  consist  of  red,  friable  sandy  clay.  The  types  occupy  level 
to  gently  rolling  areas  in  the  Coastal  Plains  uplands.  They  are  closely  asso- 
ciated with  the  members  of  the  Orangeburg  series  in  their  distribution  and,  like 
them,  are  derived,  in  part  at  least,  from  the  Lafayette  formation.  The  Bocene 
formation  also  seems  to  enter  in  places  into  their  composition,  while  subsoils 
are  influenced  to  some  extent  by  the  limestone  that  often  underlies  the  series. 
As  a  rule  the  soils  are  more  retentive  of  moisture  than  the  corresponding  mem- 
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ben  of  the  Orangeburg  series,  being  admirably  adapted  to  cotton,  com,  forage 
crops,  and  oats.  Alfalfa  could  be  produced  successfully  on  tbe  beayier  memben 
of  tbis  series.  They  are  to  be  found  in  the  key  under  Piedmont-Appalachian 
material. 

Area  and  distrilmtion  of  the  soils  of  the  CfreenviUe  series. 


Soil 


Oreenville  coarse  sand., 
loamy  sand. 

fine  sand 

sandy  loam. 


gravelly  sandv  loam 
coarse  sand  y  loam . . 
fine  sandy  loam. 


loam. 

gravelly  loam . 
clay  loam 


gravelly  clay  loam, 
clay 


Total. 


State  or  area.i 


Alabama  32 

Alabama 9, 12;  Florida?;  Georgia  16 

Alabama  9 ■ 

Alabama  1, 2, 9, 12,  H,  18, 32, 37;  Florida  7;  Georgia  15;  North 
Carolina  23. 

Georgia  15;  Louisiana  2,  9, 14 

Alabama  32. 


Alabama  1, 3,  5,  37;  Georgia  8;  Louisiana  9 

Alabama  2, 17, 29, 37;  Florida  1;  Louisiana  2, 9, 14;  Mississippi 

5,8. 

Georgia  5 

Alabama  1,5.9. 12. 13, 25,  34;  Georgia  15;  Mississippi  8, 12, 15, 

16;  South  Caroltaia  6, 16;  Texas  1, 14, 15, 18,  21, 23. 

Georgia  15 

Florida? 


Aona. 


1.408 
161,664 

2,432 
201,664 

225,536 
3,712 
60.544 
38,656 

1.600 
369,024 

5.760 
768 


1,072,768 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Chiin  series, — ^The  Guln  soils  are  predominantly  gray  and  sandy  in  the  surface 
section,  and  have  yellowish  red  to  red  subsoila  They  occupy  hilly,  broken 
uplands  of  the  Coastal  Plain,  where  erosion  has  been  and  still  Is  very  active. 
The  members  are  usually  marked  by  the  presence  of  locally  formed  sandstone. 
There  is  generally  such  a  lack  of  uniformity  in  these  soils  as  to  make  separa- 
tion of  the  various  types  difficult.  In  origin  they  are  closely  associated  with  the 
Orangeburg  and  Ruston  series,  but  also  Include  patches  of  Susquehanna  soils 
usually  too  small  to  be  satisfactorily  diiTerentiated  from  the  Orangeburg,  Rus- 
ton, and  sometimes  the  Norfolk  soils.  All  of  these  soils  are  frequently  mapped 
under  the  Guin  series  owing  to  their  intricate  association  and  patchy  occur- 
rence. The  agricultural  value  of  the  series  averages  low,  as,  owing  to  the 
rough  toi:^graphy,  considerable  areas  are  unsulted  for  other  purposes  than 
pasturage  and  foresty. 

Area  and  distribution  of  the  soils  of  the  Ouin  series. 


Soil  name. 


State  or  area.i 


Acres. 


Ouin  stony  sand 

fine  sand 

sandy  loam 

stony  saody  loam  — 
gravelly  sandy  loam. 


Mississippi  20 

Alabama  3 

AlabamaS,  14,22,37 

Alabama  22,  27:  Mississippi  9, 14. 
Alabama  3,  22,  27;  Mississippi  10. 


7.232 
2.304 

84.176 
127,806 

93,760 


Total. 


265,280 


1  For  key  to  numbers  in  this  column  see  p.  783. 

Hammond  series. — ^The  surface  soils  are  ashy  gray  to  dark  gray  or  brown, 
and  the  subsoils  are  mottled  yellow,  drab,  or  brown  and  red.  Iron  concretions 
are  of  common  occurrence  throughout  the  soil  profile.  The  silt  loam  member 
of  the  series  does  not  hold  moisture  well,  baking  in  dry  weather  and  becoming 
powdery  or  chalky  and  almost  white.  Stream  courses  are  numerous,  but  their 
channels  are  so  poorly  developed  that  they  have  little  influence  upon  drainage. 
Owing  to  the  impervious  nature  of  the  subsoils  water  stands  on  the  Hanunond 
soils  for  long  periods  after  heavy  rainfall.  The  soils  are  more  or  less  crawfishy. 
These  lands  are  locally  known  as  "  pine  flats,"  on  account  of  their  flat  surface 
and  the  presence  of  longleaf  pine.  They  are  deficient  in  organic  matter  and 
are  naturally  poor.  With  the  establishment  of  good  drainage,  oats  do  very 
well,  while  crab  grass  and  sugar  cane  give  fair  yields.  The  soils  differ  from 
other  somewhat  similar  types  found  in  Louisiana  and  derived  from  rewoii:ed 
loessial  material  in  the  absence  of  sand  mounds. 
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Area  and  distrilmtion  of  the  soil  of  the  Hammond  aeries. 


Son  name. 

State  or  area.i 

Acres. 

Hunniffnd  fiilt  loam 

LoulBiaiialS 

70,976 

1  For  key  to  number  In  thJs  column  see  p.  783. 

Barley  series. — ^This  series  Includes  grayish  surface  soils,  and  mottled  yellow, 
red,  and  drab,  waxy,  and  tenacious  subsoils.  Quartz  and  feldspar  derived  from 
the  underlying  granitic  rocks  are  common  throughout  the  soil  section.  The 
subsoil  is  largely  of  residual  origin.  The  soil  types  occupy  low,  rolling  hills 
and  slopes  of  small  stream  valleys,  where  drainage  is  good.  Good  yields  of 
com  and  cotton  are  secured,  but  the  soils  are  probably  best  adapted  to  potatoes, 
truck  crops,  and  small  fruits. 

Area  and  distriJfution  of  the  soil  of  the  Barley  series. 


Soflname. 

State  or  area.1 

Acres. 

HnrleT  nandT  loam 

niri^hoina  2 

8,882 

1  For  key  to  number  in  this  column  see  p.  783. 

Benderson  series. — The  members  of  this  series  are  marked  by  their  greenish- 
gray,  stidcy,  and  refractory  clay  subsoils  and  usually  carry  large  amounts  of 
limestone  fragments  and  marly  material  in  various  stages  of  decomposition. 
The  soils  occur  in  patches  as  residual  material,  derived  from  exposures  of 
Tertiary  limestones.  These  soils  have  a  low  agricultural  value,  because  of  their 
intractable  subsoils,  which  usually  occur  at  shallow  depths. 

Area  and  distrilmtion  of  the  soil  of  the  Benderson  series. 


Soflname. 

State  or  area.1 

Aoies. 

Henderson  stony  clay 

Alfthamft  32 

192 

1  For  key  to  number  in  this  column  see  p.  733. 

Boffman  series. — ^The  series  consists  of  gray  surface  soils  and  pink  or  mottled 
pink,  gray,  and  reddish,  compact,  subsoils.  The  subsoil  material  is  partially 
cemented  in  places  with  iron  salts,  and  carries  white,  floury  material,  consisting 
probably  of  the  decomposed  feldspar.  Fragments  of  cemented  sandstone  and 
iron  concretions  occur  on  the  surface.  These  soils  are  developed  mainly  as 
small,  scattered  areas  In  the  sand-hill  regions  along  the  Junction  of  the  Ck>a8tal 
Plain  and  the  Piedmont  The  topography  is  marked  by  low,  rounded  hiUs^  and 
smooth,  winding  ridges.  The  timber  growth  consists  principally  of  longleaf 
pine  and  scrub  oak.  These  soils  are  rather  low  in  agricultural  value.  Some 
of  the  heavier  types  give  good  results  with  cotton,  com,  peanuts,  and  forage 
crops. 

Area  and  distHhution  of  tJie  soils  of  the  Boffman  series. 


Sofl 


state  or  area.i 


Acres- 


Hoffman  sandy  loam., 
coarse  sandy 
fine  sandy  loam 


North  Carolina  23,  25. 
Georgia2 


13,248 

448 

2,112 


Total. 


16,808 


I  For  key  to  numbers  in  this  column  see  p.  788. 
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Houston  series, — ^The  soils  are  black  and  hlg^  in  lime,  especially  the  sabsoil, 
which  in  some  of  the  types  consists  of  white,  chalky  limestone.  The  members 
of  the  series  occur  principally  in  the  black  calcareous  prairie  regions  of  Ala- 
bama, Mississippi,  and  Texas.  The  soils  have  been  derived  from  the  weathering 
of  calcareous  clays,  chalk  beds,  and  rotten  limestones,  all  of  late  Oretaceoos  age. 
In  some  localities  remnants  of  later  sandy  and  gravelly  deposits  have  been 
mixed  with  the  calcareous  material,  giving  rise  to  the  gravelly  and  loam  mem- 
bers of  the  series.  The  soils  of  the  Houston  series  are  very  productive.  Th^ 
are  devoted  chiefly  to  cotton  and  com,  but  some  of  them  wUl  produce  excellent 
and  more  profitable  crops  of  alfalfa. 

Area  and  distrij^ution  of  the  soils  of  the  Houston  series. 


Soil 


state  or  area.* 


Acres. 


Houston  flue  sandy  loam.. 

loam 

olayloam 

day 


stony  day 

navelly  day.. 
black  day 


Texas  12 , 

Mississippi  3;  Oklahoma  2;  Texas  8,  7,  U,  12,  23,  20,  37,  28»  31. 

Texas  ll,  12,  27,  28 

Alabama  1,  6, 13. 17,  25, 30, 31.  34;  Louisiana  U;  Mississippi  3, 

8,  10,  12,  14,  15, 16,  17,  20;  Texas  2,  0,  10,  11,  28,  28,  Si. 

exasO , 


UndiiSefentiated. 
Total , 


Texas 

Texas  2,  3, 28,  81 

Alabama  M;  Oklahoma  2;  Texas  1,  2, 8,  7,  9,  11, 14, 17,  18,  28, 

28,28,31,32. 
Texas  2S 


64,512 

1,982,432 

1,313,538 

801, 6M 

78,336 
94,730 


906,288 


6,310.528 


1  For  key  to  numbers  In  this  column  see  p.  783. 

Hyde  series. — The  soils  are  characterized  by  their  high  content  of  powdery, 
thoroughly  decomposed  vegetable  matter  and  by  their  black  color  throughout 
the  3-foot  soil  section.  This  color  distinguishes  them  from  the  Portsmouth 
soils,  which  have  gray  to  mottled  gray  and  y^low  subsoils.  The  members  are 
developed  in  flat  or  slightly  depressed,  poorly  drained  situations.  Where  prop- 
erly drained,  grains,  strawberries,  and  such  veieetables  as  onions,  cabbage,  and 
celery  can  be  grown. 

Area  and  distribution  of  the  soUs  of  the  Hyde  series. 


Soil 


state  or  areali 


Acres. 


Hyde  sand 

fine  sand 

very  fine  sandy  loam. .. . 


silt  loam, 
day 

Total 


Georgia  10 

Georgia  3, 10 

Georgia  3;  North  Carolina  16. 

Georgia  8, 10 

North  Carolina  16 

Georgia  3, 10 


768 
6,730 
28,964 
6.8N 
fl^OOO 
5,376 


68,078 


1  For  key  to  numben  in  thisoofamm  see  p.  718. 

Karnes  series. — ^This  series  embraces  a  group  of  soils  found  along  certain 
rivers  in  Texas,  such  as  the  San  Antonio  and  Oibolo.  The  soils  are  umally 
gray  or  brown  in  color,  though  in  the  lower  situations  in  the  valleys  th^y  are 
somewhat  darker  and  grade  into  the  Victoria  soila  In  texture  they  range 
from  sand  to  clay,  the  sandy  soils  predominating.  Th^  occur  as  high  ter- 
races along  the  streams  lying  some  60  feet  above  low-water  mark  in  the  rivers. 
The  soils  are  derived  from  Pleistocene  terrace  deposits,  which  were  formed 
during  a  subsidence  of  the  country,  causing  a  partial  filling  of  the  stream 
valley&  While  the  material  was  doubtless  deposited  by  streams,  the  soils 
probably  should  be  considered  as  sedimentary  rather  than  alluvial,  as  th^  are 
quite  distinct  from  the  soils  of  the  present  river  flood  plains.  Small  areas  are 
under  irrigation  and  give  good  yields  of  onions  and  alfklfa.  Gom  and  cotton 
also  do  well. 
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Soflname. 

State  or  area.^ 

Aores. 

Texas  13 

66»2Q6 

>  For  key  to  number  in  this  column  see  p.  733. 

Lacasine  aeries. — ^The  surface  soils  are  dark  brown  to  black.  The  subsoils 
consist  of  a  mottled  blue  and  yellow  silty  clay.  Lime  and  iron  concretions  are 
plentiful  in  the  subsoil.  These  soils  are  developed  as  low,  flat,  poorly  drained 
swampy  areas,  practically  free  from  sand  mounds,  and  as  strips  along  water- 
courses and  around  lakes  in  southwestern  liouisiana.  They  are  formed  of 
reworked  loessial  material.  Gultivation  is  somewhat  difficult,  but  the  soils  can 
be  made  to  produce  profitable  yields  of  rice. 

Area  and  distrihuHon  of  the  soU  of  the  Lacasine  aeries. 


Soflname. 

State  or  ana.i 

AflRi. 

^m<(^afl<TM^  clay  loam... 

I/On'slana  8. 

3,470 

1  For  key  to  number  in  this  column  see  p.  733. 

Lake  Charles  series.^-The  soils  of  this  series  ate  gray  to  black  in  color,  witli 
mottled  yellow  and  red  subsoils,  carrying  lime  and  iron  concretions.  The  sur- 
face is  marked  by  low,  sandy  mounds  or  hummocks.  The  subsoil  is  quite  resist- 
ant to  the  movements  of  moisture,  and  drainage  is  poorly  established,  particularly 
In  tbe  depressions,  so  that  crops  suffer  in  wet  years.  The  sand-mound  areas 
are  Inclined  to  be  droughty.  The  soils  are  best  suited  to  sugar  cane  and  grass, 
y^setables  would  probably  do  well  on  the  better  drained  areas  of  the  sandy 
mounds.  Some  rice  Is  grown  where  the  mounds  are  not  too  high  or  numerous 
to  prevent  irrigation.  The  series  occurs  on  both  prairie  and  tree-covered  areas 
and  consists  mainly  of  reworked  loessial  material. 

Area  and  distriJmtion  of  the  soils  of  the  Lake  Charles  series. 


BoflnMBe. 

State  or  aiea.t 

Aom. 

T^V<k  r!h^iM  f|n«  miDdy  loam , 

Louisiana  1,  5,  8 

143,024 

loam ....'..... 

Louisiana  1,  8 

6,878 

Ti>tai  .  ...,,, 

ISO,  302 

1  For  key  to  numben  In  this  column  see  p.  733. 

Lamar  aeries. — ^The  Lamar  soils  are  brown  to  yellowish  In  color,  with  lighter 
colored  calcareous  subsoils  carrying  fragments  of  limestone  and  lime  concre- 
tioiM.  l%ei  substratum  conrtsts  of  highly  calcareous^  marl-like  material. 
Brofllon  gullies  are  of  frequent  occurrence.  On  account  of  the  rough  surface 
and  the  tendency  to  erode,  little  of  this  land  has  been  cultivated,  the  members 
being  used  merely  for  pasturage  and  forestry. 

Area  and  distribution  of  the  soU  of  the  Lamar  series. 


Sofli 


state  or  area.i 


Texas?. 


1  For  kay  to  nnmber  in  this  column  see  p.  733. 


79619—18 


-1« 
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Landry  9erie$.—The  surface  soils  are  prevailliigly  brown  in  color.  The  sab- 
soils  are  grayish  and  Mable  and  carry  both  lime  and  iron  concretions.  The 
topography  is  nuiinly  nndnlating,  the  surface  inequalities  often  preventing  the 
snccessfal  production  of  rice.  Most  of  the  types  are  well  drained,  and  are 
fonnd  as  prairies.  The  material  is  derived  firom  reworked  deposits  or  loess. 
Rice  is  grown  in  favorably  situated  areas,  but  cotton  and  com  are  the  principal 
crops. 

Area  and  distribution  of  the  9oU  of  the  Landry  series. 


BoflDUne. 

State  or  ana.! 

Aam. 

JfW*^TftA\t\ovn 

TiWilaianal 

37»6M 

1  For  kay  to  number  in  this  column  see  p.  783. 

Lauderdale  series. — ^This  series  is  marked  by  the  yellowish  to  nearly  white 
color  of  the  soils  and  the  abundance  of  rock  fragments  found  on  the  surface 
and  throughout  the  soil  section,  lliese  consist  of  soft  siliceous  rock  of  a 
white  to  mottled  yellow,  reddish,  and  gray  color,  of  reddish,  locally  cemented 
sandstone,  and  of  hard  siliceous  rock  resembling  quartzite.  The  soil  is  de- 
rived firom  the  Glaibome-Tallahatta  Buhrstone  formation,  which  has  been 
subjected  to  excessive  erosion.  The  topography  comprises  narrow,  high,  winding 
ridges,  sharp  hills,  and  steep  slopes,  and  is  so  rough  and  stony  as  to  give  these 
soils  a  very  low  agricultural  value. 


Area  and  distribution  of  the  soil  of  the  Lauderdale  series. 

Soli  name. 

State  or  area.> 

Acres. 

Lauderdale  stony  clay 

MtoffMppi9 

23,488 

1  For  key  to  number  In  this  oohunn  see  p.  733. 

Leon  series. — ^Thls  series  comprises  the  loose,  light-gray  to  white  sandy  soils 
of  the  South  Atlantic  and  East  Oulf  coast  flatwoods  region,  which  in  their 
typical  development  have  a  subsurface  **  hardpan  *'  stratum,  encountered  usually 
at  a  depth  of  12  to  24  Inches.  This  stratum  averages  from  8  to  10  inches  in 
thickness  and  consists  of  a  compact  layer  of  fine  sand  or  sand  ranging  In  color 
from  black  to  dark  rusty  brown  in  the  upper  2  or  8  inches  to  rusty  brown  or 
slightly  darker  in  the  lower  portion.  It  becomes  less  compact  and  lighter  in 
color  as  the  lower  part  of  the  stratum  is  approached,  a  white  sand  b^ng  fre- 
quoitly  encountered  underlying  the  stratum  and  within  the  3-foot  section.  The 
material  of  this  layer  runs  high  in  organic  matter  and  very  low  in  iron,  and 
although  the  rusty  brown  color  would  suggest  cementation  with  iron  the 
analyses  indicate  that  the  compactness  is  due  to  the  presence  of  organic  matter. 
In  places  the  stratum  lies  suflBciently  near  the  surface  to  be  plowed  up,  nnder 
which  condition  it  is  claimed  that  crops  give  very  poor  results.  The  sub- 
stratum is  lacking  in  some  phases. 

Area  and  distribution  of  the  soUs  of  the  Leon  series. 


Boll  I 


Stete  or  area.i 


aand 

ooanesand.. 
fine  sand.... 


Total.' 


Florida  6;  Georgia  8, 10. . . 

QeoKialO 

Florida  4, 6,  6;  Georgia  10. 


06,308 

366 
66,860 


121.084 


1  For  key  to  numbers  In  this  column  see  p.  783. 

Leonardtown  series. — ^The  soils  of  this  series  are  gray  to  pale  yellow  in 
color.  The  subsoils  are  mottled  gray,  yellow,  and  red,  and  ordinarily  carry 
clay  lenses  and  pockets  of  sand.  These  soils  occupy  geiAly  rolling  to  rolling 
counti7  in  the  Chesapeake  Bay  region  of  the  Ck>astal  Plain,  where  the  Gladal- 
Piedmont-Appalachlan  material  has  been  deposited.  They  are  best  suited  to 
the  general  fkrm  crops. 
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Area  and  distrihuiian  of  the  soil  of  the  Leonardtown  series. 


Soil  name. 

State  or  aroaJ 

Aeres. 

Lfimaixltown  1<ffun 

U«n^lim<1  ?. ».  9:  VlTPlnte  fl.  12 

190,514 

^  For  key  to  numbers  in  tills  oolumn  see  p.  733. 

Lomalto  series, — ^Thls  series  has  grayish  brown  to  dark  brown  soils,  and  gray, 
compact  clay  loam  or  clay  subsoils  with  a  high  content  of  water-soluble  salt& 
The  soils  are  confined  to  the  Gulf  Coastal  Plains  of  southwest  Texas.  The 
paroit  material  consists  of  unconsolidated  marine  sediments,  apparently  repre- 
senting an  intermediate  stage  in  weathering  between  the  Victoria  soils  and  the 
deposits  which  are  now  being  laid  down  in  the  flats  along  the  coast  The  sur- 
face is  typicaUy  flat,  and  a  large  part  of  the  area  is  marshy.  Under  the  present 
salty  and  marshy  condition  these  lands  are  not  generally  best  suited  to 
pasturaga 

Area  and  distribution  of  the  soUs  of  the  Lomalto  series. 


SoUname. 

State  or  area.i 

Acres. 

Lomalto  fine  sandy  loam 

loam 

Tfxa»12, 27 

83,944 

do . . '. 

e6,810 
585,824 

filAV 

do... 

Total 

875,684 

^  For  key  to  numbers  in  this  colnmn  see  p.  788. 

LufMn  series, — ^The  surface  soils  are  light-gray,  and  underlain  by  impervious, 
plastic,  and  gray  to  mottled  gray  and  yellow  subsoils.  The  difference  in 
texture  betwe^  the  surface  soil  and  subsoil  in  the  case  of  the  sandy  members 
is  very  marked.  The  topography  is  prevailingly  flat,  and  this,  together  with 
tbe  impervious  subsoils,  renders  surface  and  underdrainage  poor,  water  often 
standing  f6r  long  periods  after  heavy  rains.  These  soils  are  locally  known  as 
**  flatwoods  land  "  and  **  dead  lands.*'  Their  agricultural  value  is  considerably 
below  that  of  the  Norfolk  soils.  The  timber  growth  consists  largely  of  scrubby 
oak  and  post  oak. 

Area  and  distrilmtian  of  the  soUs  of  the  Lufkin  series. 


Soils 


state  or  aiea.^ 


Acres. 


Lufkin  sand 

fine  sand , 

sandy  loam 

pavelly  sandy  loam. . 
llna  sandy  loam 


Texas  17 

Texas  3, 10, 14, 10, 34. 

Texas  8, 17 

Texas  13. 


gravelly  loam. 

sfltloam 

tlbty 


MississiDpi  3, 14;  Texas  8, 7, 10, 18, 34, 39. 


nndifferentiated. 
Total 


Texas  8, 18. 

Mississippi  3, 13, 15, 16;  Texas  10 

Alabama  84;  LoaMana  3,  13;  Mississippi  8,  4,  13,  14,  15,  16; 

Texas  1, 7, 13, 14, 19, 31, 33, 34, 34. 
Texas  13 


88,flB« 
380,400 
383,944 

80,856 

374,176 

6,876 

58,113 

73,883 
808,386 

357,130 


1,907,008 


>  For  key  to  numbers  in  this  oolamn  see  p.  738. 

Maitamuskeet  series.—The  soils  consist  of  slightly  reworked  sedimentary 
materials  occupying  shallow  lakes  of  the  low,  flat  portion  of  the  Atlantic 
CkMistal  Plain.  They  are  characterized  by  a  hi|^  content  of  fine  and  very  fine 
sand  and  silt  and  by  unusual  teztural  and  structural  uniformity  throughout 
the  soil  profile  of  3  feet  Some  of  the  types  have  a  surface  layer  of  mucky 
material,  while  in  others  it  is  a  bluish  silty  day.  The  color  ranges  from 
dark  gray  to  black.  These  soils  must  be  reclaimed  by  drainage  operations 
before  thej  can  be  used  for  agriculture. 
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Area  amd  ^^tHhution  of  the  soiU  of  the  Matttmuskeet  teries. 


Sofl  name. 

state  or  area.1 

Acres. 

llattamuskaet  flue  sand 

North  Carolina  10 

3,5S4 

fine  aandy  loam 

do 

11, 6M 

v«rj  Aim  mndy  loam ...... 

do 

35,073 

sfltloam !...::.:;.:.:::::.:;:: 

...do 

704 

Total 

£0,M4 

1  For  key  to  number  in  this  oolnmn  see  p.  733. 

Uoverick  «6ri««.— The  aoils  are  light  gray  to  brownlth  In  color,  and  the  sub- 
■oils  yellowish  brown  to  drab  and  of  heavier  texture.  This  soil  may  be  said 
to  represent  the  western  extension  of  the  Houston  soils  Into  a  r^on  whose  arid 
climate  has  been  less  favorable  to  the  accumulation  of  humus,  with  the  result 
that  the  soUs  are  considerably  lighter  In  color.  There  Is  also  some  resemblance 
to  the  Zapata  soils,  the  main  point  of  difference  being  the  more  level  topography. 
The  series  owes  Its  origin  to  the  mixing  of  the  weathered  underlying  limestone 
and  sandstone  with  the  later  Pleistocene  deposit  of  calcareous  clays. 


Area  and  distrilmtion  of  the  soils  of  the  Maverick  series. 

Son  name. 

State  or  area.! 

Aores. 

Mvnrtok  loam 

Texas  39 

175,104 

clay  loam 

do 

898,500 

Total 

1,073,004 

^  For  key  to  number  in  this  column  see  p.  733. 

Monroe  series, — These  soils  are  gray  to  brown,  with  mottled  yellow  an4  red, 
friable  subsoils,  frequently  showing  mottllngs  of  drab.  Iron  conditions  are 
encountered  In  a  few  localities.  The  subsoil  of  the  more  nearly  level  areas  of 
the  pine  flats  Is  usually  more  mottled  than  In  the  case  of  the  typical  aolL  Such 
areas  are  distinguished  from  the  Hammond  soils  by  the  growth  of  blackjack  oak 
and  dogwood  in  addition  to  the  pine.  The  soils  are  derived  from  reworked 
loeeslal  material.  The  surface  is  gently  rolling  to  hilly  and  drainage  is  well 
established.  The  types  retain  moisture  well  and  are  adapted  to  the  production 
of  com,  oats,  and  a  number  of  truck  crops. 


Area  and  distribution  of  the  soil  of  the  Monroe  series. 

Sou  name. 

SUte  or  area.1 

Acres. 

Konfoe  sflt  loam 

Louisiana  U.  13*  MississiDDi  10 

800.003 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Montrose  oerie#.— This  series,  so  far  as  encountered,  occurs  In  the  south- 
central  part  of  Mississippi  and  extends  into  Alabama.  The  surface  soils  are 
gray  and  are  underlain  by  heavy,  plastic  yellow  subsoils.  The  soils  are  derived 
from  a  deposit  of  heavy  clay  immediately  overlying  a  soft  chalky  limestone. 
Areas  of  these  soils  are  locally  known  as  "  flatwoods  "  or  "  hog-wallow  prairie." 
The  native  vegetation  consists  of  a  growth  of  poet  and  scrub  oaks  and  pine. 


Area  and  disiHImtion  of  the  soiU  of  the  Montrose  series. 

aoQzMmM. 

State  or  aiea-i 

Aaw. 

Monti Bp* miMiT  IfMTn                             ..r 

Mlflilmlppi  8 

30,098 

fllAV                                       ........ 

do..V. 

a,m 

TotaL                                     

04,708 

1  For  key  to  number  in  this  column  see  p.  733. 

Digitized  by  VjOOQIC 


ATLANTIC  AND  GULF  COASTAL  PLAINS  PROVINCE. 


246 


Morse  series. — ^The  surface  soils  are  gray.  The  sabsoils  are  mottled  red  and 
yellow,  or  red,  yellow,  and  gray,  and  contain  lime  concretions.  These  soils  are 
developed  along  the  slopes  of  stream  valleys  where  the  topography  is  rolling  or 
broken  and  the  drainage  is  good.  They  owe  their  origin  to  the  exposure  of 
clay^  material  underlying  the  Crowley  and  Acadia  soils,  which  are  found 
closely  associated  with  this  series.  These  soils  are  not  Important  agriculturally, 
although  they  are  used  for  tiie  production  of  com  and  cotton,  and  in  a  few  of 
the  more  nearly  level  areas  for  rice.  Areas  having  a  pronounced  red  subsoil  are 
considered  more  productive  than  those  where  the  subsoil  is  yellow.  The  timber 
growth  consists  of  pin  oak,  hickory,  and  pine. 

Area  and  distribuHon  of  the  soil  of  the  Morse  series. 


Soil  name. 

SUte  or  area.1 

Acm. 

Mflraftday. 

Arkffn-HM*  4;  I'OfiJsIaiia  1 

7,424 

1  For  key  to  numbers  in  this  oolunia  sea  p.  733. 

Norfolk  series. — ^HDhe  Norfolk  soils  are  characterized  by  the  light  gray  to 
grayish-yellow  color  of  the  surface  soils,  and  by  the  yellow  color  and  friable 
structure  of  the  subsoils.  They  occupy  nearly  level  to  rolling  uplands  throui^ut 
the  Atlantic  and  Qulf  Coastal  Plains,  and  have  been  derived  mainly  from 
Piedmont-Appalachian  material.  The  members  of  this  series  are  variously 
adapted  to  early,  medium,  and  late  truck  crops,  and  to  general  farm  crofw. 
The  sandy  members  predominate.  These  soils  are  usually  deflcient  in  organic 
matter  which  should  be  added  in  liberal  quantities  in  order  to  retain  favorable 
supplies  of  moisture 

Area  and  distribution  of  the  soils  of  the  Norfolk  series. 


Sou 


state  or  area.i 


Acres. 


Norfolk  sand. 


loamy  sand.... 

gravel 

gravelly  sand.. 


fine  sand. 


▼ery  fine  sand., 
aandyloam 


gravelly  sand  v  loam . 
cosne  sandy  loam. . . 

fine  sandy  loam 


very  fine  sandy  loam. 


grav«Uy  loam, 
dlt) 


day  loam. 
Total 


Caroilna  4,  6,  7,  8,  10,  11, 12,  14, 16, 16;  Texas  1, 14,  2^  83; 
Virginias. 

Alabama  1,  2,  8,  12,  29;  Missiaslpjpi  18 

Maryland  2, 6, 8, 9;  New  Jersey  3;  North  Carolina  22 

Alabama  2, 12 

Alabama  24,  25,  29, 32;  Florida  7;  Georgia  8,  6,  7,  Ifi,  17;  Mary- 
land 2,  8, 9;  Misdasippi  8;  New  Jersey  1, 3;  North  Carolina  6, 


;s,  /,  xo;  r«ow  ^vsvoj  o,  i^urui  \^iirouua  o,  «,  o,  v.  av,  ^u, 

21722,  24;  South  Carolina  4,  7, 10;  Texas  1,  3,  6, 10, 13, 14, 16, 
IS,  20, 24, 28, 29, 33;  Virginia  10. 

Oeorgia3 

Alabama  1. 2. 3. 9. 12,14,18, 24,25,29.30,32,36;  Florida  1,2,3,7; 
Georgia  1,  2, 5, 11, 15. 16, 17, 19;  Mlasissippi  8;  New  Jersey  1, 
3;  North  Carolina  7, 9, 15, 19, 21. 22. 23, 24. 26;  Soath  Carolina  6, 
7, 8, 10, 12. 14, 16, 10;  Tonnosoeo  6;  Tescas  24, 84;  Virginia  5, 6, 12. 

Alabama  IS,  36 

Alabama  32;  Georgia  2,  6;  North  Carolina  16;  South  CaroUna 
9;Virghilal2. 

Alabama  1, 2, 5, 9, 18, 17, 18, 22,  25, 20, 30, 32, 34, 37;  Florida  1, 
2,  6,  6,  7;  Georgia  1,  2,  8, 10, 11, 15, 16, 19;  Louisiana  2,  3,  6, 
14;  Mis^ippi  2,3,8,9,10,11,12,14.15, 18,  20;  North  Carolina 
6, 7, 8, 0, 15, 19, 20, 21, 22, 24;  South  Carolina  4, 6, 7, 8, 10. 12, 
14, 16;  Texas  1,  6, 10, 13, 14, 19,  20,  21,  24,  20, 32;  Virghila  6, 
6, 10, 12. 

Florida  5;  North  Carolhia  21, 24 

Alabama  2, 87;  Florida  1 ;  Mississippi  2. 6, 18:  North  Carolina  6. . 

Alabama  24,  26,  30;  Mississippi  4,  ^;Viridn)a0 

Alabama  22;  MisBlsBlppi  0, 10, 14;  North  Carolhia  16,  20;  South 
Carolina  7;  Virginia  5. 

Virginia  12 , 


2,826,038 


328,676 
70,002 
48»660 

613,730 


2,  OH  834 


37,120 
2,460,700 


14,386 
69,328 

4,682,992 


41,636 
194,048 
140,736 

67,840 

1,866 


13,486,428 


>  For  key  to  numbers  in  this  column  see  p.  733. 
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Nueces  series. — Tbe  aoils  and  subsoils  of  this  series  are  gray  and  are  under- 
lain by  a  stratum  of  sdff,  mottled  grayish  clay.  The  Nueces  series  is  devel- 
oped near  the  southwestern  Gulf  coast.  The  soils  are  derived  from  wind-blown 
material,  originally  from  the  residual  prairies,  which  has  been  drifted  inland 
from  the  coast  and  deposited  as  a  surface  mantle  over  the  older  Pleistocene 
clays.  The  surface  is  prevailingly  flat,  with  a  few  dunes.  Drainage  is  ordinarily 
good,  and  the  soils  are  devoted  to  cotton,  truck  crops,  and  pasturage. 

Areas  and  distrilmtion  of  the  soil  of  the  Nueces  series. 


BofLUMVOB, 

State  or  area.! 

Aons. 

Nomm  fl»y^  sand  ^ 

T^xasl?,  27 

2,200,820 

>  For  key  to  numbers  In  thif  oolomn  aee  p.  783. 

Oktihheha  series. — ^The  Oktibbeha  soils  are  prevailingly  dull  brown  to  yellow- 
ish brown.  The  subsoils  are  composed  of  yellowish  brown  to  somewhat  mottled 
yellow,  gray,  and  red*  rather  plastic  silty  clay.  The  members  are  developed  In 
dose  association  with  the  Houston  soils,  having  been  maiq[)ed  only  in  the  **  blade 
prairie  belt*'  of  Alabama  and  Mississippi.  Th^  are  underlain  by  the  soft, 
rotten  limestone  which  gives  rise  to  the  latter  series.  The  topography  Is  flat 
to  gently  sloping.  The  soils  occur  at  slightly  varying  elevations  throughout  the 
prairie  regions.  The  original  timber  growth  consists  mainly  of  post  oak,  and 
the  members  are  locally  known  as  **  post-oak  land  "  or  "  poet-oak  prairie  land." 
Properly  handled  they  produce  good  crops  of  cotton,  com,  Johnson  grass,  les- 
pedesa,  bur  clover,  and  a  number  of  other  crops. 

Area  and  distribution  of  the  soils  of  the  Oktibbeha  series. 


Boll 


state  or  area.* 


Acrw. 


Oktibbeha  fine  nndy  loam. . . , 

sUtloam 

day  loam 

day 


Alabaman:  Mlsslaslppi 3, 10, 12, 14, 15 

Miwfaiippiio.  12.. ..:......... 

Alabama  1;  lliasisilppi  3, 12, 15 

Alabama  17;  Mimisslppl  3, 10, 12, 14,  Ifi,  17. 


88,M4 
28,168 
48,900 
214,404 


Total. 


300,536 


1  For  key  to  numben  In  this  column  aee  p.  788. 

Orangeburg  series.— The  soils  of  this  series  are  marked  by  their  gray  to  red- 
diiOi-brown  color  and  open  structure.  The  subsoils  consist  of  a  friable  sandy 
clay.  They  are  conflned  to  the  uplands  of  the  Atlantic  and  Gulf  Coastal  Plains, 
being  most  extensively  developed  in  a  belt  extending  from  southern  North  Oaro- 
lina  to  central  Texas.  In  origin  they  are  commonly  ascribed  to  the  Lafayette 
formation,  of  Piedmont-Appalachian  material.  This  is  a  valuable  series,  the 
heavier  members  being  admirably  adapted  to  com,  cotton,  cowpeas,  peanuts, 
potatoes,  and  cigar  leaf  tobacco. 

Area  and  distribution  of  the  soUs  of  the  Orangeburg  series. 


Soil  I 


state  or  area.i 


Aorea. 


Orancebuig  aand 

coarse  aand. 
fine  sand... 

sandy  loam. 


gravelly  sandy 


29, 30, 32, 34, 37:  Florida  1, 2, 5;  Louisiana  14; 
,20;  South  Carolina  6, 12. 


Alabama  2,  Ij 

Alabama^;  f'i?idr7'^*Qeorgla^:''iii8Sl8slppl9 

Alabama  5,  13;  Florida,  7;  GeorKia,  15;  Louisiana  2,  0,  14; 
Texas  3, 14, 18. 24. 28. 

Alabama  1,5,8, 9, 12, 14, 17, 18, 22, 24, 26, 29, 80, 32, 36, 37:  Flor- 
ida 1, 6;  Oeorgia  1,5, 11, 16, 16, 17:  Louisiana  2, 3. 5;  Missis- 
sippi 5, 8, 0,  if,  16. 20;  North  Carolina,  16, 23;  SouCh  Carolina 
6, 8, 12, 14, 15,  i6;  Texas  10, 23, 24, 34. 

A]abama3,12, 14, 17,18,86,87;  North  Carolina  23;  Texas  24... 


coarse  sandy  loam 
fine  sandy  loam... 


Florida?;  OeorgiaS;  South  Carolina  12, 16 

Alabama  1, 2, 3, 5. 8. 9, 12, 13. 14, 17, 29, 80, 31. 32. 34, 37;  Arkan- 
sas 3;  Florida  2, 5,  6,  7;  Qeorxia  1, 3, 8, 11, 16;  Louisiana  2, 
3,5,9, 12, 13, 14;  Mississippi  2,3,  4, 6,  8. 9, 10, 12, 13, 14, 15, 
18,  ao;  North  Carolina  8,  ££  Oldahoma  2;  South  Carolina  7, 
10;  Texas  1, 3, 13, 14, 15, 18, 19, 21, 23, 24, 28, 33. 


267,328 

27,776 
252,352 

1,091,232 


117,632 

26,240 
3,068,064 


Totfl.. 


4,870,624 


>  For  key  to  numbers  in  this  column  see  p.  733. 
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Parhwood  series.—The  distingalaliing  feature  of  the  Parkwood  series  la  the 
gray  to  white  lower  subsoil  of  marl.  The  soils  are  grayish  to  grayish  brown 
In  color,  with  subsoils  of  grayish  brown  to  grayish  yellow  sandy  clay  to  heavy 
day  loam  in  the  upper  portion,  resting  upon  beds  of  marl  at  a  depth  of  29 
inches.  Where  drained  by  open  ditches  these  soils  are  well  suited  to  the  produc- 
tion of  com,  oats,  forage  crops,  and  possibly  cotton. 

Area  and  distrihiUion  of  the  sM  of  the  Parkwood  aeries. 


Soil  name. 

State  or  area.i 

Aorw. 

p^lf  ood  fine  w^^y  lottm .  . 

sao 

1  For  key  to  number  in  this  column  see  p.  783. 

Pheba  senea,— These  soils  are  gray  to  light  brown  with  yellow  to  light-brown, 
slightly  plastic  subsoils,  usually  mottled  with  brown  and  gray,  espeeialy  in  the 
lower  portion.  The  various  members  run  relatively  high  In  silt  The  surface 
configuration  varies  from  level  to  gently  rolling,  and  frequently  the  surface 
drainage  is  poor.  The  members  resemble  the  Oktibbeha  soils  in  color  and 
structural  characteristics  but  differ  in  that  they  do  not  overlie  the  Selma  chalk 
formation  and  are  less  productive  and  probably  less  calcareous.  The  series 
occurs  in  close  association  with  the  **  yellow  loam  "  formation,  especially  in  the 
soil  portion,  which  is  usually  underlain  by  plastic  hea\7  clay  such  as  is  typically 
developed  in  the  Midway  formation  of  Mississippi. 

Area  and  distribution  of  the  soils  of  the  Pheha  series. 


Boll 


State  or  aiea.i 


Aons. 


Pheba  fine 
sOt 
day.. 

Total. 


idyloam. 


ICississippi  14 

"•    •    Ippi3,14.15. 
Ippil4 


13,  Me 
47,040 

S6,aoo 


w,n6 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Plummer  series. — ^The  soils  of  this  series  are  gray  and  frequently  mottled 
with  dark-brownish  colors  and  underlain  at  a  depth  varying  from  8  to  20  inches 
by  compact,  light-gray  material  more  or  less  mottled  with  streaks  of  brown  and 
yellow.  The  lower  portion  of  the  subsoil  usually  consists  of  sandy  clay  or 
sticky  sandy  material,  including  pockets  or  layers  of  yellowish  plastic  sandy 
clay.  The  soils  are  derived  from  reworked  Piedmont^Appalachian  material. 
They  are  nearly  always  in  a  sticky  condition,  water  frequently  standing  on  the 
surface  after  heavy  rains.  A  scattered  growth  of  cypress,  pine,  and  occasion- 
ally cabbage  iMilmetto,  constitute  the  principal  tree  growth.  This  series  is 
typically  developed  in  the  flatwoods  region  of  the  South  Atlantic  and  Gulf 
Goastal  Plain. 

Area  and  distribution  of  the  soils  of  the  Plummer  series. 


Soil  I 


State  or  area.^ 


Acres. 


Plummer  fine  sand 

sandy  loam 

coarse  sandy  loam, 
fine  sandy  loam 


GeoKialO 

Oeorriai  .*.*.*.* '.'.'.'..'. '. '. . 
Florida  4;  Georgia  10. 


3,456 
3,308 
10,810 
37,006 


Total. 


43,048 


I  For  key  to  numbers  in  this  column  see  p.  733. 
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Point  Isabel  «erie«.— These  are  heary  soils  ranging  from  drab  to  brown  In 
color,  with  slightly  lighter  colored  subsoils.  The  soil  of  the  clay  members  does 
not  bake  badly  like  other  heavy  associated  tsrpee  of  Inferior  drainage,  but  a 
thin  baked  cmst  is  often  formed  on  the  sarface  giving  rise  to  a  light  grayish 
color.  These  soils  are  developed  as  long,  narrow  ridges,  standing  at  sofilclent 
elevation  above  adjoining  poorly  drained  flats  to  Insure  good  and  oiften  excenlve 
drainage.  They  are  derived  from  wind-blown  clay.  The  tree  growth  consists 
mainly  of  Spanish  dagger,  cactus,  and  mesquite. 

Area  and  dUtrihuiion  of  the  soil  of  the  Point  laahel  aeries. 


SoQ 


Stetoor 


Point  Isabel  day Texas  5 


4,0W 


1  For  key  to  number  In  this  eolumn  see  p.  733. 

Portsmouth  series, — ^The  soils  are  dark  gray  to  black,  and  are  high  in  or- 
ganic matter.  The  subsoils  are  light  gray  to  mottled  gray  and  yellow,  and  the 
heavier  members  are  always  plastic,  though  usually  carrying  a  noticeable 
amount  of  sand.  These  soils  are  developed  in  flat  to  slightly  depressed,  poorly 
drained  situations,  and  require  ditching  before  th^  can  be  used  for  agricul- 
ture. The  series  is  most  extensively  developed  in  the  flatwoods  or  the  low, 
seaward  portion  of  the  Atlantic  Ck>astal  Plain  and  that  portion  of  the  Gulf 
Coastal  Plain  lying  east  of  the  Mississippi  River.  Scattered  areas  are  fre- 
quently found  in  the  poorly  drained  depressions  of  the  higher  Coastal  Plain 
countiy.  When  drained  the  soils  are  variously  adapted  to  corn,  strawberriea, 
and  truck  crops,  such  as  cabbage,  onions,  and  celery.  Applications  of  lime  are 
usually  decidedly  beneflcial. 

Area  and  distribution  of  the  soils  of  the  Portsmouth  series. 


Soil 


Portsmouth- sand.. 


ooanesaod. 
fine  sand... 


sandy  loam.. 


coanesandvloam, 
fine  sandy  foam.., 


loam 

sQtloam... 
clay  loam., 
clay 


Total.. 


State  or  area.i 


^mumMMMm  2\  Delaware  1;  Florida  1,  2;  Georgia  1.  2, 10, 15,  17; 

Maryland  10;  North  Carolina  7, 8;  South  Carolma  7;  Virj^tola 

10. 

Georgia  3, 10 

Florida  3. 4, 5:  Georgia  2, 3, 10, 11, 16, 19;  North  Carolina  6, 19; 

South  Carolina  7, 10. 
Alabama  18,  29;  Delaware  1;  Florida  3;  Georgia  2, 11, 15, 16; 

Maryland  4, 10;  Mississippi  18;  North  Carolina  7,9. 15, 21, 22, 

24.  25;  South  Carolina  6,  7,  8, 10, 12, 14, 16;  Viri^  10, 12. 

North  Carolina  26 ..... 

Alabama  29;  Florida  4,  5;  Georgia  2, 10, 11, 16, 19;  Mississippi 

18;  North  Carolina  6,  8, 9, 15, 19, 20, 21, 22, 24;  South  Carolina 

4,  6,  7, 10, 12,  16;  Vlrj^  12. 
Alabama  2,  29;  GeorgfalO;  Maryland  4;  Mississippi  11,  18; 

North  Carolina  6,  7,  8, 9, 19. 20,  fe,  24;  South  Caroliha  10, 15. 

North  Carolina  6,  20;  Virginia  10 

Georgia  10;  Mississippi  18;  North  Carolina  25;  Virginia  12 

Georgia  10, 15;  North  Carolina  21;  South  Carolina  6, 10 


Acres. 


177,792 

6,568 

456,576 

9M,088 


8,000 
450,084 


163,<M8 

181,760 
22,144 
82,736 


2,411,076 


1  For  key  to  numbers  in  this  column  see  p.  783. 


Ruston  series. — ^The  soils  are  gray  to  grayish  brown,  and  are  underlain  by 
reddish-yellow  to  yellowish-red  or  dull  red,  moderately  friable  subsoUa,  pre- 
vailingly of  sandy  clay.  The  series  holds  an  intermediate  place  between  the 
Orangeburg  and  Norfolk  soils  in  the  color  of  its  subsoils,  and  a  similar  place 
between  the  Orangeburg  and  Norfolk  on  the  one  side  and  the  Susquehanna 
on  the  other  side  in  point  of  subsoil  structure.  Occasionally  the  lower  subsoils 
are  mottled  with  gray  and  shades  of  yellow.  The  soils  are  closely  associated 
with  the  Orangeburg  and  Susquehanna,  although  probably  derived  from  prac- 
tically the  same  formation  as  the  Orangeburg.  In  crop  adaptation  they  are 
practically  the  same  as  the  Orangeburg,  although  sllghUy  inferior  In  point  of 
yield. 
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Area  and  diairilmtion  of  the  sotta  of  the  Buston  teriet. 


Soil 


Stote  or  area.1 


ACTBfl. 


BnstoBSBDd 

loamy  sand 

sandy  loam 

graT«lly  sandy  loam. . 

ooanenady  mm 

fine  sandy  loam 


silt  loam. 
Total 


Alabama  14;  Lotdsiana  0;  Mlasisslppl  6,  9,  30 

JusstsBiTypl  5>  •..•..■.•••.•••••••..••••••••••••■■••••.••••••••■• 

Alabama  8, 14,  82, 37;  Miaidsstppi  5,  30 

Alabama  1,  8, 14;  Mississippi  5,  30;  North  Candlna  16 

North  OwoUna  16 

Alabama  8, 17,  22,  27,  37;  Louisiana  9;  IClssissippi  6,  0, 10, 12, 

17,20. 
Mississippi  0,10 


83,068 

7,168 

310,502 

162,512 

3,892 

1,010,024 

17,728 


1,586,104 


1  For koy  to nomben in  this oolnmn seep.  783. 

8an  Antonio  aeries.— The  soUb  of  tlila  series  are  brown  to  chocolate  brown  in 
color  and  bave  brownish-red,  calcareous  subsoils.  These  soils  are  developed  in 
tbe  semiarld  regions  of  southern  Texas.  They  are  derived  from  calcareous  ma- 
terial of  sedimentary  origiiL  Under  irrigation  they  give  excellent  yields  of  a 
number  of  crops  such  as  cotton,  com,  sorghum,  vegetables,  and  alfalfa. 


Area  and  dietribut^on  of  the  eoils  of  the  Ban  Antonio  aeries. 

Sou  name. 

State  or  area.^ 

Acres. 

Bun  Antonio  silty  clay  loam 

Tmn»*??8 

308,502 

ail  ty  clay 

T^xas  W. 

18,048 

Total , 

416,640 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Sassafras  series. — ^These  soils  are  distinguished  by  their  yellowish-brown  to 
brown  color  and  mellow  structura  The  subsoils  are  reddish  yellow  and 
friable  in  structure,  resting  upon  coarser  material  or  beds  of  gravel  and  sand 
at  depths  varying  from  2)  to  5  feet  The  substratum  of  gravel  makes  drain- 
age good.  The  series  Is  developed  along  flat  marine  or  estuarine  terraces 
standing  from  10  to  about  250  feet  above  sea  level.  They  are  confined  to  the 
northern  part  of  the  Atlantic  Coastal  Plain,  where  the  glacial  material  has  been 
added  to  Piedmont-Appalachian  material.  This  series  includes  some  of  the 
most  productive  soils  of  the  Atlantic  seaboard.  Excellent  crops  of  wheat, 
com,  clover,  potatoes,  melons,  berries,  and  a  number  of  vegetables  are  secured 

under   good   mflnagftTnAnt. 

Area  and  distribution  of  the  soUs  of  the  Sassafras  series. 


Soil 


state  or  area.i 


Acres. 


sand 

loamy  sand 

fine  sand 

sandy  loam 

fine  sandy  loam. 

loam 

gray  eUy  loam.... 
silt  loam 


Maryland  1, 3,4, 6, 6, 9;  New  Jersey  1;  New  York  7 

Maryland  1,4 

Maryland  1,8;  New  Jersey  3;  Pennsylvania  17 

Delaware  1;  Maryland  1, 4, 8, 9, 10;  VirsinialO 

Maryland  1,2, 4, 8, 9;  New  Jersey  1 

Maryland  1,2, 4, 10;  New  York  7 

Maryland  1,4, 6;  New  Jersey  1,3;  NewYork7 

Delaware  1;  Maryland  1,  2,  3,  4,  6,  6,  8,  9;  New  Jersey  1,  3; 
Pennsylvania  6, 17. 


337,346 
57,024 
78,302 
882,410 
101,676 
128,366  • 
164.678 
518;  142 


Total.. 


1,717,984 


*  For  key  to  numbers  in  this  column  see  p.783 . 

Scranton  series. — ^These  soils  are  dark  gray  to  black,  with  yellow  friable  sub- 
8»tla  The  surface  soils  have  the  characteristics  of  the  Portsmouth  series, 
while  the  subsoils  resemble  those  of  the  Norfolk  series.  In  the  poorer-drained 
situations  grayish  mottling  is  frequently  noticeable  in  the  lower  portion  of  the 
solMWils.  The  surface  configuration  is  flat  and  the  soils  are  generally  in  need 
of  better  drainage,  such  as  can  generally  be  secured  by  ditching.  The  Scranton 
soils  are  most  extensively  and  typically  developed  in  the  flatwoods  country 
near  the  coast  of  the  South  Atlantic  States,  in  the  low  flat  lands  near  the  Gulf 
of  Mexico,  and  to  the  east  of  the  Mississippi  River.  When  properly  drained 
they  are  fkirly  well  suited  to  com,  oats,  forage  crops,  and  a  number  of  vege- 
tables. 
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Area  and  distr^lnitian  of  the  soUs  of  the  Scranton  geriea. 


Boil 


State  or  aroa.i 


Aorat. 


Sonuitoastnd 

loamy  stnd 

fine  sand 

sandy  loam 

fine  sandy  loam . 
silt  loam 


Georgia  2;  South  Carolina  10 

Georgia  2 

Georgia  3, 10;  Soath  Carolina  10 

ICiss&ippilS 

Alabama  20;  Georgia  2;  Mississippi  18. 
Mississippi  IS 


Total. 


21,063 

la^iao 

30,012 

M,7D4 
18,113 


140,440 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Sumter  series, — ^The  soils  of  this  series  are  predominantly  yellow,  and  the 
subsoils  are  slightly  brighter  in  color  and  carry  large  quantities  of  partially 
weathered  rock  fragments  and  chert  from  the  Vicksburg-Jackson  limestone, 
from  which  the  soils  are  derived.  Many  areas  are  cultivated  with  difficulty 
on  account  of  the  presence  of  stones,  but  when  these  are  removed  and 
the  land  carefully  plowed  excellent  yields  of  the  general  farm  crops  are  secured. 
Peaches  give  very  good  results. 

Area  and  dUtrihution  of  the  soils  of  the  Sumter  series. 


Bofiname. 


State  or  area.^ 


Aoras. 


Sumter  stony  sandy  loam . 

day 

stony  clay 


Georgia  15.... 
MiSBiM4;»pi30. 
do 


1,984 
0,018 
2,433 


Total. 


10.4 


i  For  key  to  numbers  in  this  oolunm  see  p;  733. 

Susquehanna  series,— The  Susquehanna  soils  are  gray  to  reddisli  in  color  and 
are  underlain  by  mottled  red  and  gray,  or  red*  gray,  and  yellow,  plastic 
heavy  day  subsoils.  Red  is  nearly  always  the  predominating  color  in  the  sub- 
soil, the  other  colors  appearing  only  as  mottlings  in  the  lower  portion  of  the  soil 
section.  These  may  vary,  often  being  red,  white,  drab,  yellow,  and  some- 
times purple.  These  soils  are  developed  most  extensively  in  the  higher  por- 
tion of  the  Ooastal  Plain  from  the  vicinity  of  Chesapeake  Bay  to  central  Texas. 
The  heavier  members  are  difficult  to  handle  on  account  of  the  intractable  sub- 
solL  The  agricultural  value  is  much  below  that  of  the  Orangeburg  and  Norfolk 
soils.  Ootton  probably  does  best  in  the  southern  States.  Oom  and  oats  are 
grown  quite  extensively,  but  give  low  average  yields. 

Area  and  distrilmtion  of  the  soUs  of  the  Susquehanna  series. 


Sou 


State  or  area.^ 


Acres. 


Sufquahazma  sand 

gravel 

•  fine  sand 

sandy  loam 

stony       sandy 

sandy 

sandy 

fine       sandy 
loam. 


Maryland  1. 


Maryland  3^6;  New  York  7;  Texas  3, 26. 


IppiO 

Alabama  82;  Maryland  1;  Texas  24. 
Alabama  32 


gravelly 
loam. 


stony  1 
gravelly  loam. 


silt  loam., 
olayloam. 
day 


37 

North  Carolina  15 

Alabama  3, 5, 8, 0, 12, 22, 32, 87;  Georgia  11. 16;  Louisiana  2, 3, 
6, 0, 14;  Mississippi  8, 0, 12, 14, 20;  Texas  i,  8, 6, 7, 9, 10, 11, 13, 
14,  30.  34,  26,  20,  31. 

rexasM :.. 


Texas 

Texas  6 

Alabama  8,  17,  30;  Louisiana  0;  Maryland  1;  North  Carolina 
22;  Texu  0,  20,  28. 

Mississippi  5, 0,15 

Louisiana  6,  Maryland  1. 8 

Alabama2,3,5,14, 18,  35.  30,  32;  Louisiana  2,  8,  0, 14;  Mary- 
land 8, 5, 8;  Misrissippi  8, 8, 10, 14, 15, 20;  Texas  10, 11, 13, 14, 
20,20. 


1,600 

110,206 

1,472 

28,082 

8,384 

11,648 

10,136 

1,806,406 

3,303 

1,034 

101,738 

20,062 
31,836 


Total. 


3,830,8 


t  For  kay  to  munben  in  this  oolnmn  see  p.  738. 
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Tiftan  9erie8, — ^The  soils  are  gray  to  grayish  brown  In  color,  and  are  under- 
lain by  bright  yellow,  friable  sandy  clay  snbsolls.  Small  iron  concretions  occur 
on  the  surface  and  throughout  the  soil  section.  The  presence  of  these  fer- 
mglnous  pebbles  gives  rise  to  the  local  names  of  "  pimply  land "  or  "  p^bly 
land."  The  surface  configuration  varies  firom  flat  to  gently  rolling,  and  the 
drainage  Is  always  good.  These  soils  are  most  extensive^  and  typically  devel- 
oped in  the  central  portion  of  the  Ck>astal  Plain  region,  extending  through  aouth- 
em  South  Carolina  across  Georgia  Into  Alabama.  Agriculturally  th^  are  con- 
sidered very  valuable,  and  are  adapted  to  cotton,  sugar  cane,  com,  cowpeaa, 
velvet  beans,  oats,  rye,  sweet  potatoes,  Irish  potatoes^  pecans,  figs,  plums,  and  a 
nimaber  of  vegetables. 

Areas  and  dUtrilmtion  of  the  9oiU  of  the  Tifton  series. 


Sou 


State  or  area.^ 


Acres. 


Tiftdnnnd 

aandy  loam , 

ooarae  sandy  loam. 


aeorsia2, 15, 17 

Georgia  2,  6,  7, 11, 15, 16, 17. 
OeorgiaS 


9,738 

356,038 

330 


Total. 


366,976 


^  For  key  to  nombers  in  this  column  see  p.  738. 

Victoria  seHes^—TblB  series  consLsts  of  brown  to  blade  soils,  with  gray  to 
whitish,  calcareous  subsoils  derived  from  Pleistocene  deposits  of  the  Gulf 
Coastal  Plalna  The  members  are  closely  related  to  the  Houston  series,  the 
principal  difference  behig  the  more  rolling  topography  of  the  latter. 

Area  and  distritnttian  of  the  sails  of  the  Victoria  series. 


Sou 


State  or  aiea.i 


Acies. 


Vietoria  line  sandy  loam . 

loam 

day 

Total 


Texas  13, 37 

Teans  13, 37, 38  . 
Texas  13, 37,  38  . 


1,444,606 

647,434 

3,138,896 


4,330,938 


L  For  key  to  numbers  in  this  column  see  p.  788. 


We55  series.— The  soUs  of  this  series  resemble  those  of  the  Duval,  but  are 
more  calcareous  and  not  generally  so  red  In  the  subsoil.  They  are  brown  to 
reddish  brown,  with  reddish  brown  to  red  subsolla  The  series  Is  encountered 
in  semlarid  areas  of  the  Ckwstal  Plain  of  Texas.  The  soils  are  formed  from 
deposits  probably  b^onglng  to  the  Lafkyette  formation  and  may  be  considered 
as  a  calcareous,  semlarid  equivalent  of  the  Orangeburg.  They  are  cultivated 
to  some  extent,  both  with  and  without  Irrigation.  Most  of  the  series,  however, 
is  covered  with  a  thick  growth  of  mesqulte  and  cactus  or  with  valuable  native 


gxai 


Area  and  distribution  of  the  soUs  of  the  Webb  series. 


SoOi 


state  or  aroa.i 


Acras. 


Webb  fine  sand . 


paTeUy  sandy 
flnesMdyloam. 
silty  clay  loam., 
day 


Texas  16 

do 

Texas  16, 37,  38. 

Texas  38 

Texas  37 


Total. 


3,186 
53,700 
597,348 
34,660 
33,040 


711,744 


1  For  key  to  numbers  in  this  column  see  p.  738. 
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Wilson  series. — The  series  embraces  dark-gray  to  black  soils,  with  mottled 
gray  and  drab  to  black  siA^soils,  usually  of  stiff,  heavy  day.  They  are  typically 
developed  in  the  mixed  prairie  and  timbered  r^ons  of  Texas  and  apparently 
hold  a  position  intermediate  between  the  Houston  and  Lufkin  serie&  They 
diflier  from  the  Crockett  series  in  that  red  Is  practically  absent.  The  sarftice  is 
frequently  flat  so  tiiat  water  stands  after  heavy  rains.  The  heavier  members 
dry  out  and  bake  quickly.    Ck>tton  and  com  are  the  principal  crops. 

Area  and  distribution  of  the  soils  of  the  WUson  series. 


Soil 


8tat«  or  area.! 


Acres. 


Wilson  flue  sandy  loam  . 

loam 

clay  loam 

clay 


Texas  24 

Texas  3, 10.  11,29 

Texas  3,  9,  10.  11,24,29. 
Texas  11 


4,288 
29.056 
96,768 
100,864 


Total. 


230,976 


^  For  key  to  numbers  in  this  column  see  p.  738. 

THE  SOIL  TYPES  AND  THEIB  USE. 

SAND  GROUP. 

The  deep,  medium-textured  sandy  lands  of  the  Atlantic  and  Qulf  Coastal 
Plains,  of  loose,  open  structure,  thorough  drainage,  and  consequent  warm 
nature,  constitute  the  earliest  truck  soils  of  the  region.  Invariably  th^  should 
be  selected  for  growing  vegetables  for  the  earliest  market&  The  yields  on 
these  deep  sands  are  rather  light  and  the  keeping  quality  of  the  products  is 
often  not  so  good  as  in  the  case  of  crops  grown  upon  some  of  the  associated, 
finer  textured  soils,  possibly  on  account  of  the  more  rapid  growth  of  the  plants 
and  the  tendency  to  ship  before  the  crops  have  properly  matured.  A  case  in 
point  is  the  very  early  Irish  potatoes  which  are  small  and  unusually  i)eri8hable 
when  grown  upon  the  deep  sends. 

These  soils  are  not  adapted  to  general  farming.  Notwithstanding  this  fact 
they  are  being  used,  in  some  cases  profitably,  for  general  farm  crops  in  certain 
sections.  This  is  particularly  true  as  regards  cotton,  for  which  heavy  applica- 
ti<ms  of  commercial  fertilizer  are  used.  These  are  preeminently  early  truck 
soils,  and  their  most  economic  use  lies  in  the  production  of  high-priced  crops 
for  the  earliest  local  and  distant  markets  accessible  by  rapid  transportation. 
Brier  fruits,  blackberries  and  dewberries  particularly,  also  early  peaches  and 
plums,  can  be  profitably  grown  for  such  purposes. 

Heavy  yields  of  any  crops  on  these  open-structured  soils  require  liberal 
additions  of  barnyard  manure  or  complete  commercial  fertilizers  Owing  to 
the  loose  structure,  added  material  capable  of  going  into  solution  or  being 
finely  comminuted  by  decomposition  is  rapidly  washed  out  or  carried  down  by 
percolating  water,  making  the  effects  of  fertilizers  and  manures  much  less 
lasting  than  on  the  fine-textured  soils.  Under  ordinary  conditions  these  soils 
are  so  irretentive  of  moisture  that  crops  frequently  suffer  severely  during  dry 
seasons.  Where  the  surface  is  mulched  by  the  shifting  of  the  sand  under  the 
Influence  of  winds  they  frequently  hold  moisture  surprisingly  well. 

The  light  gray  and  white  types  of  the  sand  group,  such  as  the  Norfolk  and 
Leon  sand,  consist  largely  of  quartz  grains,  frequently  with  less  than  1  per  cent 
of  other  minerals  present.  This  is  particularly  true  of  the  sands  near  the 
eastern  Gulf  and  South  Atlantic  coasts,  where  the  material  appears  to  have 
been  subjected  to  long  periods  of  trituration.  These  characteristics  indicate  a 
need  of  heavy  applications  of  manure.  Where  the  color  of  the  sand  is  more  of 
a  brownish  shade  and  the  mineral  constitution  more  complex,  as  In  the  case  of 
the  Sassafras  and  OoUington  sands  of  the  North  Atlantic  Coastal  Plain,  better 
yields  are  almost  Invariably  secured  with  the  same  method  of  soil  management. 

The  sands  comprise  a  large  total  area  throughout  the  Coastal  Plain,  being  of 
considerable  importance  everywhere  except  In  the  regions  dominated  by  the 
Houston,  Victoria,  Susquehanna,  Acadia,  and  Crowley  soils,  as  in  Central  Ala- 
bama, northeastern  Mississippi,  southern  Louisiana,  southeastern  Arkansas, 
central  and  west  Texas,  and  the  fiat  Gulf  border  of  Texas.  The  Norfolk  sand 
is  by  far  the  most  extensively  developed  of  all  the  members  of  the  group.    It 
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Is  confined  mainly  to  the  Coastal  Plain  south  of  the  Potomac  River-Chesapeake 
Bay  section.  In  the  North  Atlantic  division  the  Sassafras  sand  dominates;  in 
the  flatwoods,  the  Portsmouth  and  Leon;  and  in  the  Georgia-west  Florida- 
Alabama-Mississippi  section  the  Norfolk,  Orangeburg,  and  Rnston  sands  are  the 
predominating  types  outside  of  the  flatwoods  and  Black  Prairie  belts.  The 
Norfolk  and  Lufkin  types  dominate  in  the  sandy  portions  of  the  Texas  Gulf 
Plain. 

CoiUngton  sand, — The  soil  is  a  yellowish  to  reddish-gray,  rather  coarse  sand 
from  10  to  20  inches  deep.  The  subsoil  consists  of  a  greenish-yellow  loamy  sand 
and  rests  at  a  depth  of  3  feet  or  more  npon  a  rather  stiff,  olive  sandy  loam  or 
sandy  clay  loam  approximating  in  general  characteristics  the  subsoil  of  the 
sandy  loam  member  of  the  series.  Glauconitlc  sand  is  found  in  both  soil  and 
subsoil.  The  underlying  clay  found  at  depths  ranging  from  36  to  40  inches  makes 
the  soil  fftiriy  retentive  of  moisture,  particularly  when  liberally  supplied  with 
organic  matter.  The  type  occurs  as  nearly  flat  areas  at  low  elevations.  Water- 
melons, cantaloupes,  small  fruits,  and  a  number  of  vegetables  do  very  well. 

Durant  sand, — ^The  soil  varies  In  depth  from  26  to  30  inches  and  consists  of 
a  medium  to  fine  sand,  containing  only  a  small  proportion  of  the  coarser  grades 
of  sand  and  day.  The  surface  6  inches  is  darkened  by  slight  accumulations  of 
organic  matter,  but  below  this  the  sand  is  white  or  yellow  in  color  and  lacking 
In  humus.  The  subsoil  to  a  depth  of  more  than  3  feet  consists  of  a  yellow, 
loamy  sand  to  light  sandy  loam.  The  type  occupies  gently  to  sharply  rolling 
areas  and  owes  its  origin  to  the  weathered  product  of  Silo  sandstone.  Cotton 
and  com  are  the  only  crops  which  have  been  grown  upon  it.  Owing  to  its  light 
texture  yields  are  light    The  most  profitable  use  of  the  type  is  for  trucking. 

Oadsden  sand. — ^This  type  consists  of  a  dark-gray  sand  10  inches  deep,  under- 
lain by  a  gray  or  brownish  sand  subsoil  of  lighter  texture  and  extending  to  a 
d^th  of  more  than  36  inches.  The  soil  is  of  medium  to  fine  texture  and  ordi- 
narily carries  considerable  organic  matter.  The  type  occupies  gentle  slopes  or 
undulations  near  streams  and  supports  a  growth  of  hardwood  forests.  Cleared 
areas  are  veiy  productive.  It  is  one  of  the  best  soils  for  the  Florida  wrapper 
tobacco,  but  requires  careful  treatment  to  maintain  yields. 

OainesviUe  sand. — ^Thls  soil  is  a  gray  loamy  sand  about  8  Inches  deep,  con- 
taining much  organic  matter.  The  subsoil  is  a  loose,  brownish  loamy  sand, 
which  varies  in  depth,  but  is  usually  underlain  at  3  feet  by  a  calcareous  clay 
or  by  partly  weathered  limestone.  Both  soil  and  subsoil  contain  limestone  frag- 
ments. The  type  occupies  high,  rolling  uplands  and  is  well  drained.  It  re- 
tains moisture  only  fairly  well  and  crops  often  suffer  during  droughts.  The 
timber  growth  consists  of  mixed  forest  of  pine  and  hardwoods.  One  of  the 
principal  crops  is  sea-island  cotton,  to  which  the  soil  seems  especially  well 
adapted.  Early  vegetables  can  also  be  grown  successfully.  The  type  Is  gener- 
ally used  for  cotton,  com,  velvet  beans,  oats,  and  peanuts,  of  which  light  yields 
are  obtained. 

Byde  sand.— The  type  consists  of  a  black  sand  3  feet  or  more  in  depth.  The 
snrfiice  few  inches  has  a  somewhat  more  loamy  character  than  the  lower  part 
owing  to  the  presence  of  considerable  organic  matter.  With  this  exception 
there  is  little  change  throughout  the  3-foot  section.  The  type  occurs  in  poorly 
drained  situations  and  usually  remains  In  a  permanently  saturated  condition. 
Pine,  water  oak,  titi,  magnolia,  bay,  gum.  and  saw  palmetto  constitute  the  prin- 
cipal timber  growth.  With  the  establishment  of  good  drainage,  cabbage,  onions, 
and  com  should  do  well. 

Leon  sand. — ^The  soil  is  a  light-gray  or  white  medium  sand  from  6  to  10 
Inches  deep,  occasionally  containing  sufficient  organic  matter  to  give  it  a  dark- 
gray  color  in  the  immediate  surface  section.  The  subsoil  is  a  compact  medium 
white  sand,  usually  saturated  with  water.  Frequently  a  layer  of  brownish  sand 
containing  organic  matter  is  encountered  at  varying  depths  below  the  surface. 
The  type  has  an  almost  level  surface  and  is  deficient  in  natural  drainage.  It 
supports  a  timber  growth  of  longleaf  pine  and  an  undergrowth  of  wire  grass 
and  dwarf  palmetto.  Few  areas  are  under  cultivation,  as  extensive  and  costly 
drainage  operations  are  required  to  reclaim  the  land.  Heavy  fertilization  Is 
necessary  for  success  with  any  kind  of  crops. 

Lufkin  ^afuf.— This  type  consists  of  a  gray,  loose  and  incoherent  medium  sand 
about  12  inches  deep,  underlain  by  a  gray  or  yellow  sand  of  practically  similar 
texture,  frequently  becoming  compact  In  stmcture.  The  sand  is  underlain  at 
a  depth  of  3  to  5  feet  by  the  same  drab  and  yellow  mottled  sandy  clay  that 
forms  the  subsoil  of  the  Lufkin  sandy  loam,  the  only  distinction  between  the  two 
types  being  the  difference  in  the  depth  of  sand  overlying  the  clay  and  the  con- 
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sequent  variation  in  the  agricultural  value.  The  soil  readily  absorbs  water, 
while  its  location  on  ridges  or  in  proximity  to  streams  insures  adequate  drain- 
age. It  is  rather  poor  and  leachy,  and  crops  usually  suffer  from  lack  of  mois- 
ture. It  is  well  suited  to  sweet  potatoes  and  under  intensive  methods,  with 
liberal  applications  of  manure,  to  other  early  truck  crops.  It  supports  a  forest 
growth  of  post  oak,  blackjack  oak,  and  some  live  oak. 

Norfolk  sand. — ^The  soil  is  a  gray  or  yellowish,  incoherent  coarse  to  medium 
sand,  underlain  by  a  subsoil  of  y^low  sand,  and  extending  to  a  depth  of  3  feet 
or  more.  This  is  a  common  type  on  the  low,  flat  river  necks  and  forelands  of 
the  Atlantic  and  Gulf  Plains,  along  the  valley  slopes  of  the  streams,  and  level 
areas  of  the  uplands.  These  different  positions  have  a  marked  influ^ice  upon 
its  productiveness,  the  upland  areas  giving  the  lowest  jrlelds.  The  drainage  is 
good  and  crops  mature  early.  The  moisture-retaining  capacity  is  so  limited  that 
the  general  farm  crops  can  not  be  grown  with  any  great  success  except  upon  the 
lower-lying  areas  where  the  water  table  approaches  within  a  few  feet  of  the 
surface.  Ck>m  yields  but  5  to  10  bushels  per  acre  and  wheat  rarely  more  than 
6  or  6  bushels.  It  is  a  good  early  truck  soil,  especially  for  the  lighter  crops.  It 
is  used  for  small  fruits  and  peaches,  although  not  so  well  adapted  to  the  lattw 
as  some  of  the  other  soils  of  the  series.  Many  watermelons  are  grown  upon  this 
soil  in  the  Southern  States.  In  the  Connecticut  Valley  and  in  Florida  a  very 
fine  grade  of  cigar-wrapper  tobacco  is  produced  upon  the  type.  In  Maryland  it 
produces  a  good  grade  of  the  Maryland  export  tobacco  and  in  North  Carolina 
and  South  Carolina  a  fine  grade  of  cigarette  tobacco,  although  it  is  not  as  well 
adapted  to  this  particular  crop  as  the  Norfolk  sandy  loam.  Heavy  applications 
of  complete  commercial  fertilizers  or  barnyard  manure  are  necessary  for  good 
yields  of  all  cropa 

Orangeburg  sand, — ^This  type  consists  of  a  gray  medium-textured  sand  from 
6  to  8  inches  deep,  resting  upon  a  reddish  sand,  which  in  turn  is  underlain  at  a 
depth  of  three  feet  or  more  by  a  red  sandy  clay.  The  soil  frequently  contains 
some  iron  concretions  and  usually  occupies  gently  rolling  areas  of  good  natural 
drainage.  Unless  heavily  manured  yields  of  com  and  cotton  are  low.  Barly 
truck  crops,  peaches,  and  wrapper  tobacco  do  well  with  proper  fertilisation. 

Portsmouth  sand, — ^The  soil  is  a  black  or  dark-gray  loamy  sand,  averaging 
about  12  Inches  deep,  and  usually  containing  a  large  amount  of  organic  matter. 
The  subsoil  is  a  gray  or  mottled  drab,  white,  and  yellow  sticky  sand,  underlain 
at  depths  ranging  from  24  to  48  Inches  by  a  compact  and  rather  impervious 
stratum  of  sand,  frequently  resembling  a  hardpan.  Occasionally  the  subsoil  is 
so  saturated  with  water  as  to  resemble  quicksand.  This  type  occurs  in  slightly 
depressed  and  nearly  level  uplands  with  poor  drainage,  frequently  representing 
former  lake  and  swamp  areasw  Com  is  the  principal  crop  grown.  The  type  is 
adapted  to  berries,  particularly  to  strawberries^  although  cabbage,  onions,  and 
other  heavy  or  late  tmck  crops  do  well.  It  is  much  later  in  maturing  crops, 
but  when  well  drained  gives  larger  yields  than  the  other  soils  of  this  group  on 
account  of  its  large  content  of  organic  matter  and  correspondingly  greater 
water-holding  capacity.  \ 

Ruston  sand, — ^The  soil  of  the  Huston  sand  is  a  light-gray,  loose-textured 
medium  sand,  ranging  from  6  to  24  inches  in  depth,  and  underlain  by  a  dingy 
yellowish-red  loamy  sand,  becoming  heavier  with  depth  and  resting  upon  a 
sandy  clay  at  36  inches  or  more  The  origin  of  this  type  is  obscure,  but  it  is 
probably  derived  from  the  coarser  sediments  of  the  Eocene  or  remnants  of  the 
Lafayette  mantle.  The  type  occupies  high  ridges,  the  rolling  topography  and 
natural  porosity  of  the  material  insuring  good  natural  drainage.  The  soil  Is 
somewhat  leachy,  and  crop  yields  are  apt  to  decline  under  present  methods  of 
management.    It  is  adapted  to  cotton  and  tmck. 

Scranton  sand, — ^This  soil  is  8  to  12  inches  deep,  and  is  ashy  to  dark  gray  at 
the  surface,  changing  to  brown  at  a  depth  of  3  or  4  inches.  The  subsoil  con- 
sists of  a  compact,  white  medium  sand,  and  is  usually  saturated  with  water. 
The  surface  soil  Is  rich  in  organic  matter.  The  type  occurs  as  poorly  drained 
flat  areas  usually  near  streams  or  "  bays  ",  and  requires  ditching  In  order  to  be 
brought  into  cultivation.  It  occupies  an  intermediate  position  between  Norfolk 
and  Portsmouth  soils.  Saw  palmetto  is  a  conspicuous  growth.  Reclaimed  areas 
give  rather  poor  results  with  cotton  but  better  yields  of  com  and  oats. 

Sassafras  sand, — ^The  soil  consists  of  a  dull-brown  coarse  to  medium  sand 
varying  in  depth  from  6  to  10  inches.  The  subsoil  is  a  reddish-yellow  and 
sometimes  orange-yellow  sand  which  becomes  slightly  loamy  and  coamer  with 
depth.  The  surface  varies  from  flat  forelands  at  nearly  sea  level  to  gently 
rolling  and  low  knolls  and  ridges  on  the  uplands.    The  type  is  a  light,  well- 
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drained  soil  and  naturally  warm  and  well  adapted  to  yegetables,  especially  the 
early  market-garden  varieties  audi  as  tomatoes,  asparagus,  and  sweet  and 
Irish  potatoes.  It  is  excellent  land  for  growing  cowpeas  for  seed.  The  timber 
growth  consists  of  shortleaf  pine  and  oak. 

Susquehanna  sand,— The  soil  to  a  depth  of  6  to  8  inches  consists  of  a  pale 
reddish-yellow  to  pink  sand  of  loose,  open  structure.  The  subsoil  is  a  light-red 
or  pink  mealy  sand  which  becomes  sticl^and  changes  in  color  to  grayish,  scarlet, 
and  pink,  at  depths  ranging  from  20  to  86  inches.  Stiff,  mottled  day  oorre- 
^[londing  to  the  Susquehanna  clay  is  encountered  ordinarily  at  depths  between 
2  and  5  feet  The  type  occupies  the  tops  of  low  hills.  It  is  a  better  soil  than 
the  day  loam  of  the  series^  being  well  adapted  to  vegetables  and  peaches. 

IHfton  tand. — This  type  consists  of  a  medium  to  coarse  sand  about  10  inches 
In  depth*  gray  at  the  surface  and  yellowish  below.  The  subsoil  Is  an  ochreeus- 
yellow  to  reddish-yellow  loamy  sand  of  rather  open  structure.  The  type  gener- 
ally occupies  the  higher  elevations,  and  is  surrounded  by  areas  of  Tifton  sandy 
loam,  llie  material  is  derived  from  the  Lafayette  formation  and  contains  many 
iron  concretions.  Only  one  area  has  been  mapped  and  but  little  of  it  is  in 
cultivation. 

Area  and  distribution  of  the  sands. 


Soil 


State  or  area.^ 


Acras. 


NorflDlkand. 


Sainfrataaad 

OianSBtmrg  and.. 

PcrtSDOotb  sand.. 


Lofklnsand..., 
Oadsdannnd.. 


Senntonamd 

Ttftonsand 

QaineBville  sand.... 

Dmantsand 

isand. 


Hydasand.. 
Total. 


Alabama  2,  6,  9, 12, 13, 18,  24,  26.  29,  30.  82,  84;  Delaware  1; 
Florida  1, 2, 3, 6, 6, 7.  Georgia  1, 2, 5, 7, 8, 10, 11, 12, 18, 16. 17, 
19;  Loui8laDa2, 13.14;  ICaryland  1.2,3.10;  Mteisslppi  2, 6, 
8,  9, 18.  20;  New  lereej  3;  North  Carolina  9, 18, 19,  21,  24; 
South  Carolina 4, 6, 7, 8, 10, 11, 12, 14, 16, 10;  Texas  1,14,24,32; 
Virginia  6. 

Marv£Qdl,3,4,5,8,9;  New  Jersey  1;  New  York  7 

Alabama  2, 18.  29, 90,  32,  34,  87:  Florida  1, 2, 6;  LoaUana  14; 
Mississippi  i.  20;  Soath  Carolina  6. 12. 

Alabama  2:  Delaware  1;  Florida  1,  2;  Qeoreia  1,  2, 10, 16, 17; 
Maryland  10;  North  Carolina  7,  8;  BouthCaroUna  7;  Vir- 
ginia, 10. 

Florida  6;  Georgia  3, 10 

Texas  17 

Florida  2, 5, 0;  Georgia  1 

Alabamal4:  LoukanaO;  Mississippi 6, 9, 20 

Georgia  2;  South  Carolina  10 

Georria2,16,17 

Florida  3 

Oklahoma  2 

Maryland  1 

Gooiifaib**!!.' .'!!!!!!!!!!!!!!!!*.]!!!!!!!!!!!!!!!..!!!.. .!!.... 


2,826,688 


337,846 
267,328 

177,792 


63,836 

64,784 

33,068 

21,962 

9,728 

7,744 

4,288 

1,600 

1,216 

768 


8,874,676 


>  For  key  to  numbers  in  this  column  see  p.  783. 


LOAMT  SAND  PHASE. 


The  soils  of  the  loamy  sand  group  differ  but  slightly  from  the  sands,  but 
because  of  their  loamy  character  they  are  as  a  class  slightly  more  productive 
and  more  easily  maintained  in  a  high  state  of  efficiency.  They  are  more  reten- 
tive of  moisture^  are  less  subject  to  shifting  by  the  winds,  and  show  a  greater 
complexity  in  mineralogical  composition,  which  tends  to  make  them  more 
durable.  Th^  are,  however,  more  closely  related  to  the  sands  in  agricultural 
value  and  physical  composition  than  to  the  sandy  loams,  although  from  a  field 
standpoint  they  are  considered  as  holding  an  intermediate  position  between 
the  sands  and  sandy  loams.  They  constitute  more  properly  a  subdivision  of 
the  sand  group  than  a  separate  group  of  soils. 

The  loamy  sands  are  of  common  occurrence  in  the  North  Atlantic  division, 
where  the  Sassafras  loamy  sand  is  a  prominent  soil.  South  of  this  region 
these  soils  seem  to  be  developed  most  extensively  in  the  fiat  coastal  regions, 
where  the  organic  content  is  prevalently  high,  and  near  the  inland  borders,  where 
apparently  the  constituent  materials  have  not  suffered  so  severely  from  com- 
oUnutlon  and  elutrlation.  The  loamy  sands  are  also  of  common  occurrence 
alOQg  the  borders  of  sandy  loams. 
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Tbe  Norfolk  and  QreenvlUe  loamy  aands  are  the  moat  Important  typea  of 
thia  group  ao  far  eocountered  aouth  of  tbe  Gheaapeake  Bay  raslon.  The  loamy 
aand  member  of  the  Qreenville  aeriea  ia  likely  to  be  more  extenalvely  encoun- 
tered than  tbe  aand  for  tbe  reaaon  that  one  of  the  important  featurea  of  thia 
aeriea  ia  the  preeence  of  fine  particlea  in  tbe  soil  which  adhere  to  the  coarse 
graina  in  aoch  a  way  aa  to  give  the  material  a  loamy  character. 

GreenviUe  loaw/y  <Ofid. — ^Thia  type  conaiata  of  a  dark-red  or  reddlah-brown 
medium  to  fine  loamy  aand  or  light  textured  sandy  loam  about  12  inchea  deep, 
underlain  by  a  lighter  red,  aligbtly  sticky  sand  resembling  the  aoil  in  tazture. 
The  type  occupiea  gently  undulating  areaa,  low  ridges,  and  knolla,  and  la  de- 
rived from  the  weathering  of  the  Lafayette  depoalta.  Although  well  drained, 
the  water-holding  capacity  of  the  type  makea  it  a  deairable  and  productive  aoil, 
both  for  general  farm  and  special  cropa.  Ylelda  of  cotton  range*  from  one-third 
to  one-lialf  bale  and  of  com  from  10  to  20  bushels  per  acre.  The  soil  is  ad- 
mirably adapted  to  small  fruita  and  vegetablea. 

Norfolk  loa/my  %a^iid. — ^The  soil  to  a  depth  of  10  inches  is  a  gray  or  browniah 
medium  aand  containing  enough  silt  and  clay  to  give  it  a  loamy  texture.  The  sub- 
soil is  a  yellowiah  or  brownish  sandy  loam  of  nearly  the  same  texture  aa  the 
soil.  The  type  is  derived  from  an  unconsolidated  noncalcareous  formation  of 
Cretaceous  age,  from  which  a  layer  of  Lafayette  material  baa  been  removed 
by  erosion.  The  topography  is  level  to  undulating,  with  abrupt  escarpmenta 
along  the  streams.    The  porous  subsoil  makes  the  type  somewhat  droughty. 

Ruaton  loamy  aand, — ^The  type  consists  of  a  grayish  loamy  sand  about  12 
inches  deep,  becoming  yellowish  red  to  dull  red  in  tbe  subsoil.  Drainage  is 
thorough  to  excessive,  and  crops  are  likely  to  suffer  during  dry  seasons. 
Liberal  applications  of  commercial  fertilizers  and  vegetable  manures  are  neces- 
sary to  secure  ordinary  yields. 

Sassafras  loamy  sand. — ^Tbe  soil  is  a  dull-brown  loamy  sand  6  or  8  inches 
deep,  having  a  gritty  feel  due  to  the  presence  of  coarse  sand  and  fine  gravel. 
The  subsoil  consists  of  a  pale-yellow  loamy  sand,  which  at  about  15  inches 
becomes  finer  in  texture  and  Is  frequently  compact  when  dry.  At  30  inches  it 
grades  into  a  moderately  heavy  sandy  loam.  Below  this  a  loose,  coarse  sand  ia 
often  found.  The  topography  Is  gently  rolling,  with  occasional  low  mounds 
and  irregular  ridges  and  poorly  drained  intervening  depressions.  Drainage  ia 
usually  good,  but  crops  are  liable  to  suffer  for  lack  of  moisture  on  the  ridges. 
The  type  is  considered  a  fair  soil  for  general  farm  crops,  but  Is  best  adapted 
to  such  truck  crops  as  melons,  cantaloupes,  tomatoes,  and  sweet  potatoes.  It 
is  easily  cultivated  and  responds  readily  to  fertilizers. 

Scranton  loamy  sand, — The  type  consists  of  a  dark-gray  to  black  sand  or 
loamy  sand  about  10  inches  deep  which  is  rich  in  organic  matter  and  ia  under- 
lain by  a  compact,  light-yellow  material  about  the  same  in  texture  as  the  soil. 
This  in  turn  rests  at  20  to  30  inches  upon  n  light-yellow  sticky  sand  to  sandy 
clay,  sometimes  slightly  mottled  with  drab  and  red.  Tbe  surface  ia  quite  flat 
and  the  underdrainage  poor,  the  subsoil  often  being  quite  saturated  throughout 
a  large  part  of  the  year.  Ditching  is  necessary  to  bring  the  land  into  proper 
condition  for  cultivation.  With  moderate  fertilization  a  bale  of  cotton  per 
acre  has  been  secured.  Sea-Island  cotton  makes  a  rank  growth,  but  yields  are 
rather  light.    Corn  does  quite  well,  also  sugar  cane  and  a  number  of  vegetables. 

Area  and  distribution  of  the  loamy  sands. 


Soil 


state  or  aiea.^ 


Aons. 


Norfolk  loamy  sand 

OreonylUe  loamy  sand . 
Saasafras  loamy  aand. . . 
Scranton  loamy  sand . . . 
Ruston  loamy  sand . . . . 


Alabama  1 , 2, 8, 12, 20;  MtasisBlppl  18. . 
Alabama  9, 12;  Florida  7;  Georgia  15. 

Maryland  1,4 

Oeoni:la2 

MiSBbstppiS 


S»,570 

161,664 

67,084 

IS,  130 

7,168 


Tatal. 


667.563 


>  For  key  to  numbers  in  ttiis  column  see  p.  788. 
STONT   SAND  FHA4K. 

Ouin  Stony  aand.— This  tsrpe  consists  of  a  gray  to  coarse  sand  often  varlewrty 
colored  in  the  subsoil  portion  with  yellow,  gray,  white,  and  red,  the  colors  b^ng 
confined  to  different  strata.    Ferruginous  sandstone  and  gravel  conglomerate  are 
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luually  abundant  over  the  surface.  The  type  includes  patches  too  small  to  map, 
liaylng  a  sandy  clay  subsolL  The  surface  is  marked  by  narrow  ridges,  steep 
slopes,  and  frequent  deep  gulches.  This  soil  is  practically  worthless  for  agri- 
cultural purposes. 

Area  and  distribution  of  the  stony  sand. 


Soil  name. 

state  or  area.i 

Acres. 

OviB  stony  sand 

iin«f»f{ppi  90 

7,233 

1  For  key  to  number  in  tliis  column  see  p.  733. 


GBAVEL  PHASE. 


Norfolk  ffravel. — ^The  soil  occurs  as  hills,  narrow  bands,  or  outcrops  of  graytf 
eonsisting  of  80  to  60  per  cent  of  rounded,  water>wom  gravel,  with  interstitial 
material  varying  from  sand  to  sandy  loam  or  loam.  The  subsoil  is  usually  a 
gravelly  sand  or  sandy  loam,  occasionally  carrying  sufficient  clayey  material  to 
make  it  slightly  plastic.  The  type  Is  formed  through  the  denudation  of  gravel 
layers  deposited  as  shallow-water  sediment,  river  wash,  or  delta.  It  is  a  poor, 
improductive  soil,  generally  occupying  slopes,  and  is  best  left  in  forest 

Susquehanna  ffraoeL—^IliiB  soil  to  a  depth  of  6  to  20  inches  consists  of  sand, 
gravel,  and  cobblestones  intimately  mixed  together  and  carrying  a  noticeable 
quantity  of  material  of  the  finer  grade&  The  subsoil  is  generally  a  heavy,  red 
or  mottled  sandy  clay.  In  places  beds  of  gravel  occur  from  2  to  20  feet  below 
the  surfftca  The  type  occurs  in  the  vicinity  of  the  junction  of  bottom  lands 
with  uplands  and  is  usually  rough  and  hilly.  It  represents  material  reworked 
by  river  action  in  early  days.  The  natural  timber  growth  consists  of  hardwoods, 
mostly  blackjack  oak  and  post  oak,  with  some  pines.  It  is  valued  mainly  for 
Its  timber. 

Area  and  distrilmtion  of  the  gravels. 


Soil  name. 

State  or  area.i 

Acres. 

Snsqufihanna  gravel. .  ^ ...... . 

\rtryj%?^d  3,  !>;  N^w  Vort  7;  Tftxtw  3,  ?6                          . 

119,266 
70,092 

Noriblk  graven 

Maryland  2,'  ft,'  3, 9;  New  Jenw^y  3;  Nm-th  Carolina  22. 

Total 

189,858 

1  For  key  to  numbers  in  this  column  see  p.  783. 
OBAVELLT  SAKD  PHASE. 

Norfolk  graveUy  «and.— ^The  soil  consists  of  dull  gray  medium  sand  carrying 
large  quantities  of  rounded,  light-colored  quartz  pebbles.  At  a  depth  of  1  or  2 
feet,  the  material  is  less  weathered  and  the  color  ranges  from  yellowish  to 
brown.  Otherwise  the  subsoil  is  quite  similar  to  the  soil,  consisting  chiefly  of 
medium  and  coarse  sand,  with  gravel  scattered  through  it.  The  type  occupies 
slopes  and  ridges,  and  is  of  little  or  no  agricultural  value. 

Area  and  distrilmtion  of  the  gravelly  sand. 


Soil  name. 

State  or  area.' 

Acres. 

Nsriollr  gravelly  sand 

Alabama?,  12 

42,  MO 

>  For  key  to  numbers  In  this  column  see  p.  733. 
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OOABBK  BAND  PHASE. 

This  l8  the  lightest  grade  of  soil  used  for  truck  or  early  vegetables.  It  is 
not  well  adapted  to  such  crops,  as  It  is  too  open  and  porous.  To  correct  this 
deficiency  to  a  degree  that  would  enable  the  production  of  even  moderate  yields 
would  involve  too  much  expense  under  present  economic  conditions.  Despite  its 
leachy  character  the  coarse  sand  is  used  in  some  sections  for  cotton  with  heavy 
applications  of  commercial  fertilizers,  but  this  practice  seems  hardly  Justifiable 
In  view  of  its  adaptability  to  other  crops. 

Greenville  coarse  sand, — ^The  soil  is  a  brown  to  reddish-brown  coarse  loamy 
sand  of  a  more  coherent  structure  than  the  lighter  colored  soils  of  similar  tex- 
ture, such  as  the  Norfolk  and  Orangeburg  coarse  sand.  The  subsoil  averages  a 
little  lighter  in  texture  than  the  soil  and  is  usually  a  brighter  red  color.  The 
type  is  often  developed  on  the  lower  slopes  of  those  divides  on  which  the  heavier 
members  of  the  Greenville  series  occur.  For  such  a  coarse-textured  soil  the 
agricultural  value  is  surprisingly  high,  due  largely  to  the  greater  capacity  for 
conserving  moisture  than  in  case  of  less  ferruginous,  lighter  colored,  coarse 
8and&  While  not  well  adapted  to  general  farm  crops,  cotton  and  oats  give  fair 
resulta  Watermelons,  sweet  potatoes,  and  a  number  of  vegetables  do  particu- 
larly well. 

Leon  coarse  sand. — The  soil  is  a  light-gray  to  white,  loose  sand  from  14  to  20 
inches  deep.  The  subsoil  consists  of  two  distinct  sections.  The  upper  hardpan 
layer  is  a  brownish  sand,  usually  about  8  inches  thick,  and  the  lower  part  is  a 
brownish  to  nearly  white  loose  sand.  This  soil  is  very  low  in  moisture-retaining 
properties  and  of  little  agricultural  value. 

Norfolk  coarse  sand, — The  soil  is  a  gray,  loose,  and  incoherent  coarse  sand,  8 
inches  deep,  containing  10  per  cent  or  more  of  gravel,  and  underlain  by  a  subsoil 
of  the  same  material,  frequently  containing  iron  crusts.  The  type  occurs  as 
level  plains  or  broken  slopes.  It  is  not  very  productive,  although  used  to  some 
extent  for  tobacco,  peaches,  and  truck. 

Orangetmrg  coarse  sand. — ^The  soil  is  a  slightly  loamy,  gray  to  reddish-brown 
coarse  to  medium  sand  from  8  to  16  inches  deep  and  frequently  containing  quarts 
pebbles  and  iron  concretions.  The  subsoil  is  a  lighter  colored  red  sand  of  simi- 
lar texture  and  sometimes  slightly  sticky  in  the  lower  depths.  The  type  occurs 
as  level  to  rolling  country  and  also  as  terraces.  On  account  of  its  open,  porous 
nature  crops  frequently  suffer  during  seasons  of  moderate  rainfall.  It  produces 
from  8  to  16  bushels  of  corn  and  one-third  of  a  bale  of  cotton  per  acre  in  favor- 
able seasons.  In  some  sections  of  the  tobacco-producing  belt,  Florida  wrapper 
and  filler  tobacco  are  grown,  but  for  the  most  part  the  type  is  too  droughty  to 
make  this  crop  a  safe  one.  The  type  is  well  suited  to  vegetables  and  small 
fruits.  The  timber  growth  consists  of  oak,  hickory,  dogwood,  sweet  gum,  and 
pine. 

Portsmouth  coarse  sand, — The  soil  is  a  dark-gray  to  black,  moderately  coarse 
sand  from  6  to  16  inches  deep  and  rich  in  organic  matter.  The  subsoil  consists 
of  a  grayish,  compact  coarse  sand  usually  saturated  with  water  in  the  lower 
section.  Some  small  coarse  gravel  occurs  on  the  surface  and  throughout  the 
soil  section.  The  surface  is  flat  to  slightly  depressed  and  drainage  poor.  By 
ditching  and  subsequent  applications  of  lime  the  soil  can  be  brought  into  good 
condition  for  growing  a  number  of  vegetables,  such  as  lettuce,  cabbage,  onions^ 
and  such  crops  as  oats  and  com. 

Area  and  distribution  of  the  coarse  sands. 


Soil 


state  or  araa.! 


Aoras. 


Norfolk  ooazse  sand . 


Orangebure  coarse  sand. , 
Portsmoutn  coarse  sand. 
Greenville  coarse  sand. . . 
Leon  coarse  sand 


Alabama  24, 26. 29, 32:  Florida  7;  Oeorsla  8, 5, 7, 15. 17:  Mary- 
land  2, 8,  9;  Misstsslppi  8;  New  Jersey  1, 8;  Nortn  Carolina 
6, 16,  23  25L8outh  dtfolina  6, 9, 10. 16. 

AlaDama32;  Florida?;  OeorKlal5;  MJs8iS8lppi9 

Georgia  3, 10 

Alabama  32 

Georgia  10 


513,780 


Total.. 


548,788 


1  For  key  to  nnmben  In  this  oohimn  see  p.  783^ 
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FINE  SAND  QBOUF. 

The  flne-textured  sands  of  the  Atlantic  and  Gulf  Coastal  Plains  are  the  best 
general  early  truck  soils,  as  distinguished  from  the  soils  of  coarser  texture 
used  for  the  very  earliest  truck.  On  account  of  the  fineness  of  the  soil  mate- 
rial they  are  more  retentive  of  moisture.  This  feature  makes  them  somewhat 
later  in  maturing  crops,  but  is  more  than  offset  by  the  heavier  yields  and,  im 
some  instances,  the  improvement  in  the  quality  for  shipping.  Vegetables  on  the 
line  sands  mature  about  10  days  later  than  on  the  associated  sands. 

The  series  of  this  group  are  without  doubt  the  most  valuable  early  truck 
soils  of  the  province.  In  adaptation  they  include  the  whole  range  of  vegetable 
crops.  The  soils  respond  readily  to  intensive  cultivation  and  yields  are  uni- 
formly good.  Differences  in  geographic  position  with  respect  to  large  bodies  of 
water,  which  make  the  climatic  conditions  more  uniform,  in  topographic  fea- 
tures, especially  elevation,  and  in  transportation  facilities  have  much  to  de 
"With  the  selection  of  the  crops  which  can  be  grown,  and  even  with  the  question 
whether  the  soil  in  any  particular  locality  can  at  present  be  profitably  used 
for  trucking  purposes.  Under  average  conditions  general  farming  can  scarcely 
be  conducted  with  any  great  degree  of  profit  on  soils  of  this  texture.  Liberal 
application  of  manure  or  complete  commercial  fertilizers  are  necessary  to  make 
C^ood  yields  of  all  crops,  and  as  with  the  coarser  soils,  though  to  a  less  degree, 
the  effect  of  manurial  treatment  is  not  lasting.  The  soils  are  easy  to  till  and 
although  frequently  becoming  a  little  more  compact  than  the  medium  sands, 
more  trouble  is  experienced  with  looseness  of  structure  than  from  the  former 
cause.  One  of  the  greatest  needs  of  the  members  of  this  group,  with  the  ex- 
ception of  the  dark-colored  types  such  as  the  Portsmouth  fine  sand,  is  the  liberal 
and  frequent  incorporation  of  vegetable  matter.  This  can  most  advantageously 
be  accomplished  by  plowing  under  crops  like  cowpeas,  crimson  clover,  beggar- 
weed,  and  vetch. 

The  fine  sands  occur  in  close  association  with  the  sands  and  are  very  nearly 
as  extensive.  The  Norfolk  fine  sand  is  the  most  important  member  of  the  inner 
division  of  the  Coastal  Plain  east  of  the  narrow  "  sandhill "  belt  bordering  the 
Piedmont  between  the  Potomac  River-Chesapeake  Bay  region  and  central  South 
Carolina. 

The  Sassafras  fine  sand  is  the  most  important  type  of  this  class  in  the  region 
oorth  of  the  Potomac.  In  the  Flatwoods  region  the  Portsmouth  and  Scranton 
fine  sands  are  promfaient  soils,  except  in  southeastern  Georgia  and  Florida, 
where  the  Leon  fine  sand  is  relatively  more  important  The  Orangeburg 
and  Norfolk  are  the  most  important  fine  sands  of  the  inner  division  of  the 
Georgia,  west  Florida,  Alabama,  Mississippi,  and  northwestern  Iiouisiana 
Coastal  Plain,  while  these  types  with  the  Lufkln  fine  sand  dominate  the  corre- 
Qwnding  portion  of  Texas.  Very  little  fine  sand  occurs  in  the  "  black  prairie  ** 
b^ts  of  central  Alabama,  northeastern  Mississippi,  central  and  western  Texai^ 
the  low  Coastal  Plain  of  southern  Louisiana  and  southeastern  Arkansas,  and 
the  fiat  Coastal  Plain  border  of  Texas. 

Bien/viUe  fine  sand, — ^This  soil  to  a  depth  of  8  inches  consists  of  a  light  yel- 
lowish gray  medium  to  fine  sand  underlain  to  a  depth  of  36  inches  by  orange- 
colored  sand.  The  type  occurs  as  low  ridges  in  the  alluvial  bottom  lands,  but 
is  not  subject  to  overfiow.  The  topography  is  almost  level.  Very  little  of  it 
is  cultivated,  but  it  should  prove  a  valuable  soil  for  early  truck. 

Caddo  fine  sand, — ^This  type  consists  of  a  fine  sand  or  fine  sandy  loam  IS 
Inches  in  depth,  underlain  by  10  inches  of  loam  bearing  some  sUt  and  sand  and 
grading  downward  into  mottled  clay.  The  subsoil  often  carries  iron  concretloha 
The  fine  sand  phase  is  a  loose,  incoherent  gray  or  dark-colored  sand  derived  from 
the  coastal  terrace  deposits.  The  fine  sandy  loam  phase  is  a  yellow  sand  or 
sandy  loam  occupying  situations  near  rivers.  The  type  is  found  in  low  ridges 
and  pine  regions  and  is  adapted  to  truck  and  orchard  crops. 

Durant  fine  «afkl.~This  soil  to  a  depth  of  8  or  4  Inches  is  a  light-gray  fine 
sand,  underlain  at  30  to  86  inches  by  a  reddish-gray  or  yellowish-gray  fine  sand. 
The  soil  is  found  in  the  Woodbine  formation,  and  has  been  formed  largely  by 
wind  action.  It  is  still  being  drifted  and  is  of  very  little  agricultural  im- 
portance, being  naturally  unproductive.  It  is  easily  cultivated,  and  is  better 
adapted  to  truck  than  to  other  cropa  The  topography  is  gently  rolling  to  roll- 
ing, and  drainage  is  good. 

Duval  fine  sand. — ^The  soil  to  a  depth  of  about  12  inches  consists  of  a  fine 
sandy  loam  of  red  to  reddish  brown  color.  In  the  upper  1  or  2  Inches  It  Is 
usually  a  loose,  incoherent,  fine  sand,  but  the  structure  of  the  soil  as  a  whole  is 
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very  compact.  The  subsoil  is  quite  similar  to  the  soil  both  in  color  and  texture, 
though  it  is  usually  more  loamy  in  the  lower  part  of  the  profile,  and  from  about 
20  to  36  Inches  is  a  very  light  sandy  loam  of  red  to  reddish  brown  color.  The 
type  occupies  comparatively  level  or  gently  rolling  upland  areas.  It  is  derived 
mainly  from  the  weathering  of  underlying  fine-grained  sandstones.  The  soil 
supports  a  heavy  growth  of  native  grasses,  and  is  classed  as  good  pasture  land. 
The  native  vegetation  consists  mainly  of  cactus  and  mesquite. 

Greenville  fine  sand, — The  soil  Is  a  brown  to  reddish-brown  loamy  fine  sand 
from  18  to  20  inches  deep.  The  subsoil  is  a  red  loamy  fine  sand  to  fine  sandy 
loam,  the  red  color  becoming  pronounced  below  20  to  30  inches^  The  type 
•ccupies  gentle  slopes  and  undulating  areas.  It  is  derived  from  the  Lafay- 
ette formation.  Cotton  and  com  give  fair  yields,  the  latter  being  the  most 
successful  crop.  Cowpeas,  velvet  beans,  peanuts,  rye,  and  oats  are  grown  with 
fair  results. 

Ouin  fine  sand. — This  type  consists  ordinarily  of  a  grayish,  loose,  incoherent 
flne  sand  about  12  inches  in  depth.  The  subsoil  is  a  loamy  fine  sand  of  dull 
brownish  color  and  frequently  of  great  depth.  The  type  is  derived  from  the 
Tuscaloosa  formation  of  Cretaceous  age  and  occupies  high  divides  at  the  north- 
ern border  of  the  Gulf  Coastal  Plaina  It  is  associated  with  areas  of  Susque- 
hanna gravelly  loam.  On  account  of  the  deep  leachy  subsoil  its  agrJcultoral 
value  is  low. 

Hyde  fine  sand. — ^The  soil  is  a  black  very  fine  sand  from  10  to  14  inches  deep 
and  with  a  high  content  of  organic  matter.  The  subsoil  is  a  black  or  brownish- 
black  compact  very  flne  to  fine  sand,  also  containing  a  liigher  proportion  of  or- 
ganic matter.  The  type  occurs  in  poorly  drained  depressions,  frequently  as  nar- 
row strips,  between  slight  ridges  of  lighter  colored  soils.  Artificial  drainage  is 
required  for  the  production  of  crops  other  than  rice,  to  which  the  type  is  well 
suited.  With  drainage  and  applications  of  lime,  com,  oats,  lettuce,  strawberrieo, 
onions,  and  cabbage  do  well. 

Leon  fine  sand, — The  soil  is  a  light-gray  to  white  fine  sand,  underlain  at  a 
depth  of  12  inches  by  a  white  fine  sandy  subsoil  extending  to  a  depth  of  3  feet. 
A  brownish,  compact  layer  of  sand  is  often  developed  at  a  depth  of  15  to  20 
inches.  The  type  has  a  nearly  level  surface,  and,  owing  to  the  wet  or  swampy 
condition  of  some  areas,  a  part  is  unfit  for  agriculture.  Longleaf  pine  is  the 
principal  tree  growth.  In  origin,  topography,  and  drainage  the  type  is  similar 
to  the  Leon  sand,  although  it  has  a  much  finer  texture.  The  soil  is  of  little 
use  as  it  now  exists,  and  it  is  at  least  doubtful  whether,  except  in  local  areas. 
It  would  be  worth  while^  under  present  conditions,  to  improve  it  Heavy 
applications  of  commercial  fertilizer  would  be  necessary  to  insure  good  yields 
ef  any  crops. 

Lufkin  fine  scMd. — ^The  soil  is  a  gray  fine  sand  or  loamy  fine  sand,  about  10 
Inches  deep,  resting  upon  a  subsoil  of  much  the  same  character  but  occasionally 
more  loamy.  A  gray  or  mottled  stratified  clay  is  encountered  at  deptbis  ranging 
from  8  to  5  feet.  The  type  is  generally  well  drained,  but  occasionally  small 
depressions  occur  where  the  drainage  is  deficient.  Such  areas  are  locally  known 
as  "crawfish  land.'*  The  natural  forest  growth  is  scrub  pine  and  oak.  The 
soil  produces  fair  yields  of  com  and  cotton,  but  is  rather  better  adapted  to  early 
track  crops  and  peaches.  The  incorporation  of  organic  matt^  by  means  of 
green  manuring  crops  is  necessary  if  crop  yields  are  to  be  increased,  and  liberal 
additions  of  manure  or  complete  fertilizer  mixtures  can  also  be  used  with  profit 

MtUiamusheet  fine  «af»<t.— The  type  consists  of  a  brown  or  dark-gray  flne 
sand,  which  Is  86  inches  or  more  in  depth,  and  quite  uniform  throughout  the 
soil  proflle.  A  shallow  covering  of  black  mucky  material  is  found  on  the  sur- 
face In  places.  When  reclaimed  the  type  should  prove  well  suited  to  the  pro- 
duction of  vegetables.  ^  ^     t.    ^  ^  .    x. 

Norfolk  fine  sand,— The  soil  is  light-brown  or  gray  fine  sand,  about  8  Inches 
deep,  loose  and  incoherent  when  dry,  but  parting  slightly  when  wet  The 
sabeoil  Is  of  much  the  same  texture,  slightly  heavier,  lighter  in  color,  and  some- 
what more  adhesive.  The  type  occurs  as  low,  rolling  hills  and  level  areas,  and 
Is  generally  well  drained.  It  is  adapted  to  nearly  the  same  class  of  crops  as  the 
Norfolk  sand,  but  yields  are  somewhat  higher.  It  is  the  best  early  track  soil 
of  the  Coastal  Plain,  but  produces  only  fair  crops  of  cotton  and  com.  In 
Florida  a  flne  grade  of  wrapper  tobacco  is  grown  on  this  soil. 

Nueces  fine  aond.— The  soil  consists  of  a  gray,  flne,  loose,  incoherent  sand. 
from  12  to  15  Uiches  deep,  often  somewhat  loamy,  and  underlain  to  a  depth  of 
86  inches  by  a  lighter-colored  material  of  similar  texture.  Below  this  ^eptn  a 
stiff  slightly  mottled  grayish  clay  is  usually  encountered.    The  type  is  of  wind- 
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blown  origin,  the  sand  having  been  drifted  inland  by  the  wind  and  laid  down 
as  a  surface  mantle  over  the  older  Tertiary  clays.  The  surface  is  for  the  most 
part  comparatively  level,  though  in  some  small  areas  dunes  occur.  Drainage 
as  a  rule  is  excellent.  The  type  is  devoted  mainly  to  pasturage,  but  small  ai*ea8 
are  being  planted  to  truck  crops  and  cotton. 

Oranffeburff  fine  sand. — ^The  soil  is  a  gray  to  grayish-brown  fine  sand  from 
10  to  15  inches  deep.  The  subsoil  is  a  grayish-red  to  red  fine  sand  to  loamy 
fine  sand.  The  topography  ranges  from  undulating  to  hilly  and  ridgy,  and  drain- 
age is  good.  The  type  is  easily  worked  under  a  wide  range  of  moisture  condi- 
tions and  is  largely  under  cultivation.  It  is  well  adapted  to  peaches,  plums, 
melons,  and  early  vegetables.  It  is  the  most  productive  soil  of  this  group  and 
better  adapted  to  cotton  and  com  than  the  other  soils.  It  is  not  quite  so  early 
in  maturing  vegetables  as  the  Norfolk  fine  sand,  but  it  is  particularly  valuable 
in  Texas  for  the  supply  of  early  fruit  and  vegetables  for  the  western  markets. 
It  is  one  of  the  best  soils  for  cigar-filler  tobacco  of  the  Cuban  type  of  leaf. 

Flummer  fine  sand, — ^The  type  consists  of  a  gray  to  brownish-gray  very  fine 
sand  to  loamy  fine  sand  about  6  Inches  deep,  underlain  by  sand  having  about 
the  same  texture  as  the  soil,  but  brownish  gray  to  dingy  gray  in  color.  The 
type  occupies  depressions  and  very  flat  areas  having  poor  drainage.  Patches 
have  been  ditched  and  used  for  com  and  sweet  potatoes  with  fair  success. 

Portsmouth  fine  tand.— The  soil  consists  of  a  dark-gray  to  black  fine  sand, 
from  10  to  20  inches  deep.  The  dark  color  is  the  result  of  accumulations  of 
organic  matter.  With  its  typical  drainage  the  subsoil  is  a  grayish  to  nearly 
white  fine  sand  sometimes  resting  upon  a  stratum  of  varying  thickness  con- 
sisting of  reddish-brown,  compact  fine  sand,  rich  in  organic  matter.  At  depths 
below  3  feet  a  pure  white  sand,  locally  known  as  quicksand,  is  usually  ea- 
countered.  This  type  is  of  marine  sedimentary  origin  and  occupies  poorly  drained, 
depressed  and  level  uplands.  The  natural  surface  drainage  is  but  imperfectly 
established,  and  the  water  table  stands  at  an  average  depth  of  about  2  feet 
below  the  surface  at  all  times,  while  after  heavy  rains  the  surface  is  fiooded 
for  days  at  a  time.  The  natural  vegetation  is  long-leaf  pine,  with  an  undergrowth 
of  palmetto  and  gallberry  bushes.  Little  of  the  type  is  in  cultivation,  but  where 
drainage  is  established  or  secured  through  artificial  means  it  is,  with  fertiliza- 
tion, a  fine  soil  for  late  and  heavy  truck  crops,  such  as  celery,  onions,  potatoes, 
cabbage,  and  strawberries.  On  account  of  the  large  amount  of  organic  matter 
which  makes  it  more  retentive  of  moisture,  it  is  not  as  early  as  the  other  soils 
of  this  group,  but  the  yields  are  generally  larger  and  the  quality  of  the  vege- 
tables good. 

Sassafras  fine  sand, — ^The  soil  to  a  depth  of  8  to  10  inches  consists  of  a  red- 
dish-yellow to  light-orange,  rather  loose  medium  to  fine  sand.  The  subsoil  is  a 
reddish-yellow  loamy  fine  sand.  The  type  is  inclined  to  be  droughty,  but  its 
moisture-holding  capacity  is  more  easily  improved,  through  the  Incorporation  of 
organic  matter,  than  in  case  of  the  more  open  and  incoherent  fine  sands  of  some 
other  series.  It  occupies  low  terraces,  ridges,  and  hilltops.  A  number  of 
Tegetables  do  well  and  considerable  tobacco  is  grown. 

Scranton  fine  sand, — The  soil  is  a  dark-gray  to  black  fine  sand  ranging  from 
8  to  12  inches  in  depth.  The  subsoil  Is  a  pale  yellow  to  yellow,  slightly  com- 
pact fine  sand,  sometimes  faintly  mottled  with  grayish  colors  in  the  lower  por- 
tion. The  poor  drainage  favored  by  the  level  surface  configumtlon  has  resulted 
in  accumulation  of  organic  matter  in  the  surface  portion  of  the  type.  This 
soil  holds  an  intermediate  position  between  the  Norfolk  fine  sand  and  Ports- 
mouth fine  sand.  Artificial  drainage  by  means  of  ditches  is  necessary  in  order 
to  bring  the  type  into  the  best  condition  for  cultivation.  The  soil  is  somewhat 
more  productive  than  the  Norfolk  fine  sand  and  with  a  liberal  use  of  com- 
mercial fertilizers,  corn,  cotton,  oats,  sugar  cane,  Irish  potatoes,  peanuts,  cow- 
peas,  and  a  number  of  vegetables  give  fair  returns.  Much  of  the  type  is 
timbered  with  longleaf  pine. 

Susquehanna  fine  sand. — ^This  soil  consists  of  gray,  rather  loose  fine  sand 
about  24  inches  deep,  grading  into  pale  yellow  below  the  first  few  inches.  The 
subsoil  is  a  reddish  to  mottled  red  nnd  yellow,  drab,  or  gray  plastic  clay.  The 
type  generally  occupies  the  crests  of  ridges  and  tops  of  knolls.  Drainage  is  ex- 
cessive unless  liberal  amounts  of  organic  manures,  such  as  barnyard  manure 
or  crops  like  cowpeas  and  rye  plowed  under,  are  supplied  frequently  enough  to 
maintain  a  more  nearly  loam  structure.  With  heavy  fertilization  fair  crops  of 
cotton,  com,  and  forage  are  secured.  Melons  and  sweet  potatoes  and  a  number 
of  vegetables  do  well. 
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Webb  ftne  «afi(f.— The  eoil  to  a  d^th  of  about  12  inches  coaBlBts  of  a  red  to 
reddiflh'brown  fine  loamy  land,  loose  and  incoherent  in  the  first  few  inches, 
but  becoming  compact  below.  The  subsoil  is  similar  in  color  and  texture  to 
the  soil,  though  it  usually  becomes  more  loamy  in  the  lower  part  of  the  profile, 
changing  to  a  very  light  red  to  reddish-brown  sandy  loam  at  depths  ranging 
from  20  to  86  inches.  The  soil  is  derived  mainly  from  the  weathering  of  un- 
derlying fine-grained  sandstones.  It  occupies  comparatively  level  to  gently 
rolling  upland  areas.  The  type  supports  a  heavy  growth  of  native  grasses  and 
is  classed  as  very  good  pasture  land.  The  native  vegetation  consists  mainly 
of  cactus  and  mesquite. 

Area  and  dUtribuiian  of  the  fine  sand*. 


Son 


state  or  stml' 


AoraB. 


NueoMflneaand.. 
Norfolk  fine  aand. 


Duyal  fine  aand 

PortBULoath  fine  aand . 

Oraogabuig  fine  aand . , 


Lnflrin  flndsand 

Sassatrai  line  sand 

Leon  fine  aand , 

Scranton  fine  sand , 

Gaddo  fine  sand , 

H  yde  fine  sand , 

Uattamiiskeet  fine  sand. , 

riummer  fine  sand 

Webb  fine  sand , 

OreenTille  fine  sand 

Onin  fine  sand 

Dorant  fine  sand , 

Buaqoehanna  fine  sand. . . 
BienylUe  fine  sand , 


Texas  12, 37 

Alabama  2,  6, 9, 12, 13, 30, 31, 32;  Florida  1, 4. 6,  6, 7;  Oeonia 

2.  10.  11,  12,  16,  19*  Loaidana  3.  0,  12,  14:  Maryland  10; 

MMMppi  2, 7, 18;  New  Jersey  8;  North  Carolina  «,  7,  8, 

9. 19, 20, 21. 22.  24;  South  Carolina  4,  7, 10;  Texaa  1, 3, 6, 10, 

IS,  14, 13, 18, 20, 24, 28, 29, 33;  VirglnJa  10. 
Texas  xl  ^ft 
Florida  i^A^JOtor^ii  z\'i6,'iil  ioj  19;  NoirUi  CaroUna  h',  19;" 

Alabama  6.  13;  Florida  7;  Oeorgia  15;  Louisiana  2,  9,  14; 
Texas  3, 14, 18, 24, 28. 

Texas  3, 10. 14, 19, 21 

Maryland  1,8;  New  Jersey  3;  Pennsylvania  17 

Florida  4, 3, 6;  Oeorsia  10 

Oeorsla  8, 10;  South  Carolina  10 

Louisiana  8 

Georgia  3, 10 

NorthCarolinalO 

Georgia  10 

Texas  16 

Alabama  9 

Alabama  3 

Texas  11 

Mississippi  9 

Texas  9 


3,200,820 
2,014,834 


700,632 
456,676 

252,352 

280,400 

78,303 

55,360 

30,912 

13,970 

6,720 

3,584 

3,456 

3,136 

2,432 

2,304 

1,600 

1,473 

384 


Total. 


6,067,246 


I  For  key  to  numben  in  this  column  aee  p.  783. 


vsBT  rune  sard  phasi. 


The  very  fine  sands  hold  moisture  better  than  the  fine  sands.  They  frequently 
act  much  like  silt  loams,  yet  they  are  easier  to  handle  in  so  far  as  cultivation 
Is  concerned.  Soils  of  this  phase  are  of  comparatively  little  importance  in  the 
Atlantic  and  Gulf  Oastal  Plain.  They  give  good  results  with  sweet  potatoes 
and  strawberries  and  fairly  good  results  with  cotton,  com,  and  forage  crops. 

CoavUle  very  fine  sand, — ^The  soil  consists  of  a  very  fine  sand,  grading  into  a 
pale  yellow  very  fine  sandy  loam  at  a  depth  of  24  inches.  The  subsoil  is  a  mottled 
yellow  and  red  fine  sandy  clay  of  somewhat  plastic  structure.  The  topography 
is  flat  to  gently  undulating  and  drainage  is  good.  With  liberal  applications  of 
high-grade  commercial  fertilhEers  and  the  frequent  incorporation  of  vegetable 
matter,  such  crops  as  cabbage,  sweet  potatoes,  Irish  potatoes,  tomatoes,  beans, 
cantaloupes,  cotton,  com,  sugar  cane,  velvet  beans,  and  cowpeas  give  good 
resulta 

Norfolk  very  fine  sand,— The  soil  is  a  gray,  loose  very  fine  sand,  ranging  from 
about  6  to  12  inches  in  depth.  The  subsoil  is  a  gray  to  pale  yellow  very  fine 
sand  slightly  more  compact  than  the  soil.  The  topography  is  hummocky  to 
slightly  ridgy  or  gently  rolling.  The  soil  conserves  moisture  better  than  the 
Norfolk  fine  sand.  With  liberal  incorporation  of  vegetable  matter  and  applica- 
tion of  commercial  fertilizers  good  results  are  secured  with  early  tmck  crops, 
eats,  com,  and  forage. 
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Area  and  distribution  of  the  very  fine  sands. 


Bofloame. 

State  or  araa.i 

Acres. 

Norfolk  vfBT  fine  sand r . . . .  r 

Georgia  3 

37,120 

rWrvlllA  vnrv  flnA  Hand     ...    

.^^,::.. 

3,904 

Total...,  

41,034 

I  For  key  to  nomberB  in  this  column  see  p.  788. 
BANDY  LOAM  GROUP. 

The  sandy  loam  soils  constitute  the  medium  early  truck  and  light  general 
farming  soils  of  the  Atlantic  and  Oulf  Coastal  Plains.  Th^  are  the  lightest 
desirable  soils  for  general  farming,  are  more  retentive  of  moisture  than  the  fine 
sands,  and  mature  crops  about  10  days  later.  The  keeping  quality  of  some 
vegetables  raised  on  these  soils  is  better  and  the  yields  heavier  than  with  either 
the  fine  sands  or  sanda  General  farming  comes  in  on  the  sandy  loams,  but  the 
yields  are  rather  light  except  under  intensive  methods  of  soil  treatment,  includ- 
ing the  frequent  incorporation  of  vegetable  matter  and  liberal  application  of 
manures. 

Medium  early  melons,  cucumbers,  cabbage,  tomatoes,  garden  peas,  beets, 
lettuce,  Irish  and  sweet  potatoes,  radishes,  string  beans,  dewberries,  and  black- 
berries give  good  results.    Strawberries  do  fairly  welL 

In  the  South  Carolina  trucking  section  the  well-drained  sandy  loams  mature 
v^etable  crops  about  the  same  time  as  the  fine  sands  of  eastern  North  Carolina, 
Uie  difference  in  climate  being  about  two  weeka     • 

Of  the  general  farm  crops  peanuts,  sorghum,  cotton,  dent  com,  cowpeas, 
velvet  beans,  and  bright  tobacco  give  moderate  to  good  yields,  according  to  the 
way  in  which  the  crops  are  handled.  Oats  and  rye,  and  in  the  North  Atlantic 
division  wheat,  yield  fairly  well  with  liberal  applications  of  manures. 

In  the  fight  against  the  boll  weevil  cotton  growers  using  the  sandy  loams  have 
a  very  decided  advantage  in  the  rapidity  with  which  the  crop  attains  maturity. 
CJom  matures  earlier,  but  does  not  yield  so  well  as  on  the  heavier  soila  Wheat 
and  hay,  except  in  the  North  Atlantic  section,  do  not  occupy  an  important  posi- 
tion in  the  crop  system,  although  they  may  be  produced  incidentally  in  connec- 
tion with  the  intensive  treatment  of  the  truck  fields. 

For  general  farming  on  this  class  of  soils  the  lightest  equipment  in  labor, 
teams,  and  buildings  is  required,  necessitating  a  smaller  initial  outlay  of  capital, 
although  this  condition  is  counterbalanced  by  smaller  crop  returns.  Drainage 
and  other  conditions  are  responsible  for  wide  variations  between  the  different 
types  in  their  use  and  development  and  will  be  more  specifically  discussed  in 
their  individual  descriptions. 

Heavy  applications  of  complete  commercial  fertilizers  minimize  the  inherent 
differences  between  the  agricultural  values  of  the  sandy  loams  and  finer  textured 
soils.  The  extensive  Norfolk  sandy  loam  type,  for  example,  which  in  its  natural 
state  yields  from  one-third  to  one-half  bale  of  cotton  to  the  acre,  is  being  made 
to  yield  from  1  to  2  bales  over  considerable  areas  in  the  Carolinas  by  using  acre- 
age applications  of  500  to  2,000  pounds  of  commercial  fertilizer.  Since  this  is 
being  done  on  a  paying  basis  under  present  conditions,  it  is  not  necessary  from 
the  standpoint  of  profit  to  advise  against  the  practice  of  making  the  soil  thus 
yield  so  far  ahead  of  Its  natural  capacity.  It  is  well  to  note,  however,  that  much 
fertilizing  material  is  lost  on  such  porous  land  throu^  leaching,  and  that  the 
practice  is  somewhat  wasteful,  regardless  of  the  profits.  With  a  more  liberal 
supply  of  vegetable  matter,  such  as  can  be  added  by  plowing  under  crops  like 
cowpeas,  vetch,  oats,  and  rye,  less  fertilizers  would  be  required  for  the  same 
yields,  and,  owing  to  the  increased  retentiveness  of  the  soil,  the  effects  would  be 
more  lasting. 

In  the  north  Atlantic  division  of  the  Coastnl  Plain  the  Sassafras  and  Colling- 
ton  are  the  most  important  representatives  of  the  sandy  loam  soils.  South  of 
this  the  Norfolk  sandy  loam  is  the  dominant  type  of  the  division  outside  of  the 
Slatwoods  to  about  central  South  Carolina.  In  southern  South  Carolina, 
Georgia,  and  eastern  Alabama  the  Norfolk,  Tifton,  and  Orangeburg  sandy  loams 
are  the  most  Important  members  of  the  sandy  loam  group  outside  of  the  Flat- 
woods  and  lime-sink  sections.    The  Flatwoods  sandy  loams  of  importance  are 
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the  representatlyes  of  tlie  Portsmouth,  CoxyiUe,  Plummer,  and  Scranton  Beriea. 
In  the  lime-sink  section  of  southwest  Georgia  the  Greenville,  Orangeburg*  and 
Grady  sandy  loams  are  the  most  extensively  developed  representatives  of  this 
textural  class.  The  extensive  sandy  loams  of  western  Florida  are  the  Orange- 
burg, Norfolk,  and  Portsmouth.  In  central  Florida  the  Gainesville  sandy  loam 
is  probably  the  most  commonly  encountered  type  of  this  texture.  Western 
Alabama  and  that  portion  of  Mississippi  north  of  the  Flatwoods  include  extensive 
areas  of  the  Orangeburg,  Huston,  Norfolk,  and  Susquehanna  sandy  loam&  The 
Susquehanna  sandy  loam  seems  to  be  the  most  extensive  of  this  class  of  soils 
In  Texas. 

The  sandy  loams  are  not  Important  in  the  ''black  belts"  of  Alabama, 
Mississippi,  and  Texas,  the  Coastal  Prairies  of  Texas  and  Louisiana,  and 
southeastern  Arkansas.  Taking  the  Ck>astal  Plain  as  a  whole,  however,  the 
sandy  loams  are  probably  the  most  extensive  of  any  group  of  soils,  and  one  of 
the  most  Important. 

Bladen  sandy  loam.— -The  soil  is  a  grayish  to  grayish-yellow  loamy  sand  to 
sandy  loam,  from  6  to  16  inches  deep.  The  subsoil  Is  a  mottled  yellow  and 
gray,  friable  sandy  clay,  grading  quickly  Into  a  plastic  heavy  clay  somewhat 
more  Intensely  mottled  with  yellow  and  gray.  The  flat  surface  and  the  imper- 
vious subsoil  render  surface  and  underdrainage  somewhat  deficient.  The  type 
is  timbered  with  shorUeaf  pine,  slash  pine,  and  some  longleaf  pine.  Where 
properly  drained,  com,  oats,  sugar  cane,  and  grasses  could  probably  be  grown 
with  fair  to  good  success. 

Bradley  sandy  loam, — ^The  surface  soil  is  6  to  14  inches  deep  and  consists 
of  a  dark-gray  sandy  loam,  which  changes  to  light  gray  or  yellowish  in  the 
lower  portion  as  the  content  of  decayed  vegetable  matter  decreases.  The 
subsoil  to  a  depth  of  36  inches  consists  of  a  red  to  yellowish-red  stifT  day, 
often  containing  mica  particles  and  sand,  and  becoming  more  tenacious  with 
depth.  The  depth  and  color  of  the  subsoil  vary  with  topography,  bein^  shal- 
lower and  brighter  colored  over  the  more  rolling  and  elevated  arean.  The 
texture  of  the  sand  varies  from  fine  to  medium,  with  some  coarse  sand  and 
angular  and  rounded  quartz  gravel,  varying  from  the  sise  of  a  pea  to  several 
inches  in  diameter.  The  gravel  is  found  mainly  near  or  along  stream  courses, 
with  occasional  lenses  on  knolls  or  some  of  the  high  ridge& 

Over  some  parts  of  the  type  the  soil  is  frequently  a  very  heavy  sandy  loam, 
and  in  some  local  areas  almost  a  loam.  This  loam  is  underlain  at  a  depth 
of  6  to  10  inches  by  an  extremely  tenacious  red  clay,  containing  very  little 
sand.  As  the  type  approaches  the  Coastal  Plain  the  soil  gradually  becomes 
a  light,  sandy  loam,  from  12  to  14  inches  deep,  underlain  by  a  pale-red  sandy 
clay  with  an  increased  content  of  sand.  Another  phase  of  this  type  is  found 
usually  at  the  foot  of  slopes  and  sometimes  on  small  level  or  valley-like  areas, 
where  the  soil  is  from  18  to  24  inches  deep  and  of  rather  coarse  texture.  The 
topography  varies  from  rolling  to  undulating  and  the  phase  occurs  in  irregular 
and  broken  areas  in  the  Piedmont  region,  usually  as  narrow  strips  bordering 
stream  courses  or  on  narrow  ridges  or  knolls  between  streams 

This  type  is  residual  in  origin,  being  modified  to  some  extent  by  an  admixture 
of  sedimentary  material.  The  soil  is  devoted  to  general  farming,  the  principal 
crops  being  com,  oats,  and  some  wheat.    Fair  yields  are  obtained. 

Chesterfield  sandy  loam. — ^The  soil  is  a  light-gray  sandy  loam  grading  at  4 
to  6  inches  into  a  very  light  sandy  loam,  slightly  yellowish  in  color  and  varying 
in  depth  from  12  to  24  inches.  The  slightly  darker  color  of  the  surface  soil  is 
due  to  the  presence  of  decayed  organic  matter,  which  also  causes  the  more 
loamy  texture.  The  sand  varies  from  medium  to  fine,  with  occassionally  a  high 
percentage  of  coarse  sand  and  some  gravel.  The  subsoil,  found  at  depths 
varying  from  12  to  24  inches,  varies  from  a  yellow  to  a  bright-yellow  or  light- 
orange,  stiff,  sandy  clay.  A  phase  of  Chesterfield  sandy  loam  is  frequently 
found  along  the  slopes,  where  the  subsoil  has  a  light-yellow  color  with  irregular 
white  streaks  running  through  it  The  surface  soil  here  is  usually  not  so 
deep  and  slightly  heavier  than  that  of  the  main  type.  The  Chesterfield  sandy 
loam  usually  occurs  in  broad  and  uniform  areas  with  a  topography  varying 
from  moderately  rolling  to  level.  The  exact  origin  of  this  type  is  rather  diffi- 
cult to  determine.  The  surface  soil  appears  to  be  largely  sedimentary,  while 
the  subsoil,  especially  the  deeper  areas,  has  been  formed  from  the  weathering 
of  the  underlying  granite,  gneiss,  and  other  Piedmont  rocks,  and  in  places,  arkose 
sandstone.  The  soil  Is  usually  low  in  organic  matter,  and  the  addition  of  much 
material  is  necessary  to  secure  the  most  profitable  returns.  Crop  yields  vary 
considerably,  depending  upon  the  system  of  management.     Com,  wheat,  and 
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oats  are  the  principal  crops  grown,  although  small  areas  are  sometimes  devoted 
to  the  cultivation  of  tobacco. 

OolHnffUm  sandy  loam,— -The  soil  Is  a  brown,  loose,  loamy  sand,  from  9  to  20 
toches  deep,  usually  containing  considerable  coarse  sand.  The  subsoil  is  a 
yellow  or  greenish-yellow,  sticky  sandy  loam  or  sandy  clay.  The  type  is 
derived  from  the  weathering  of  green  glauconite  sand,  pure  greensand  being 
found  at  depths  of  30  to  40  inches.  This  soil  is  very  productive  and  is  used  for 
general  farming,  small  fruits  and  nursery  stock,  and  tobacco. 

Co9ville  sandy  loam.— The  soil  consists  of  a  dark-colored  to  black,  light  sandy 
loam,  from  8  to  15  inches  deep,  rich  in  organic  matter,  and  resting  upon  a 
gray  to  yellowish,  light-textured  loam,  becoming  heavier  with  depth.  The 
subsoil  consists  of  a  mottled  gray,  yellow,  and  red,  rather  tough,  plastic  sandy 
clay,  which  is  frequently  mottled  gray,  bluish  gray,  and  bright  red  in  the 
lower  section.  The  surface  is  usually  flat,  and  the  drainage  rather  poor.  The 
timber  growth  consists  very  largely  of  longleaf  pine,  with  an  undergrowth  of 
gallberry  bushes.  With  proper  drainage,  com,  cotton,  peanuts,  cowpeas,  sugar 
cane,  velvet  beans,  and  soy  beans  would  do  well,  especially  with  moderate  appli- 
cations of  commercial  fertilizers. 

Duval  sandy  loam. — This  type  consists  of  a  reddish-brown  or  chocolate- 
colored,  medium  to  fine  sandy  loam,  from  8  to  12  inches  deep,  underlain  by 
red  or  yellowish-red  sandy  clay.  It  is  derived  from  a  deposit  of  red  sandy 
material,  possibly  of  the  Lafayette  formation.  The  type  is  known  locally  as 
**  red  sandy  mesqulte  land.*'  It  is  a  good  soil  and  under  proper  moisture  condi- 
tions produces  excellent  crops  of  cotton  and  com,  and  a  variety  of  truck  crops. 

Blkton  sandy  loam^ — The  soil  is  a  dark-gray,  rather  silty  sandy  loam  from 
6  to  10  inches  deep,  becoming  lighter  with  depth.  The  subsoil  varies  from  a 
medium  heavy  sandy  loam  to  a  loam  and  carries  considerable  silt.  It  is  fre- 
quently mottled  with  red  and  yellow  streaks  and  the  mottling  becomes  more 
pronounced  in  the  lower  depths  with  gray,  red,  yellow,  and  brown  colors. 
Alternating  thin  strata  of  day  and  sand  are  common  at  SO  inches,  below  which 
the  sand  is  always  saturated  with  water.  The  type  occupies  flat,  depressed, 
poorly  drained  areas  at  heads  of  small  streams.  The  material  is  derived  from 
marine  deposits  which  have  weathered  under  poor  drainage.  The  ordinary 
forest  growth  consists  of  sweet  and  black  gums,  white  oak,  and  maple.  Exten- 
sive drainage  and  liming  are  necessary  to  make  this  type  productive.  This 
could  be  done  without  any  great  expense. 

Oadsden  sandy  loam.— The  soil  is  a  brown  sandy  loam  from  8  to  14  inches 
deep,  underlain  by  a  grayish-yellow  or  yellow  sand  or  light  sandy  loam  subsoil 
8  feet  or  more  in  depth.  The  sand  content  varies  from  medium  to  coarse. 
The  tyx>e  occurs  on  slopes  and  in  depressions,  where  it  represents  wash  or 
creep  from  higher-lying  areas.  The  soil  produces  good  crops  of  cotton  and 
com,  and  in  the  low-lying  areas  sugar  cane  does  well.  In  favorable  locations 
it  is  adapted  to  growing  Sumatra  wrappers  under  shade. 

Olenn  sandy  loam. — ^The  soil  varies  from  a  gray  to  grayish-brown  loamy  sand 
to  a  light  sandy  loam  about  12  inches  deep.  The  subsoil  is  a  yellow,  slightly 
mottled  sandy  loam  or  loam.  The  sand  content  increases  below  30  inches  and 
occasionally  carries  water-worn  white  gravel.  The  type  occupies  slopes  or  ridges 
and  surface  drainage  is  good.  The  material  is  derived  mainly  from  a  thin 
layer  of  Coastal  Plain  deposit  laid  down  over  sandstone  which  has  contrib- 
uted to  some  extent  to  the  soil.  Sandstone  fragments  are  found  on  the  steep 
hillsides.  The  forest  growth  consists  of  white,  post,  and  blackjack  oaks.  Cul- 
tivated areas  are  used  for  corn  and  cotton,  but  yields  are  uncertain.  Potatoes, 
peanuts,  and  tmck  crops  should  do  well.    Peaches  give  good  results. 

Greenville  sandy  loam. — ^The  soil  consists  of  a  reddish-brown,  medium  sandy 
loam  about  12  inches  deep.  The  subsoil  is  a  brick-red,  sticky  sand  to  sandy 
loam,  becoming  heavier  with  depth.  The  type  occupies  level  to  gently  rolling 
country.  On  account  of  its  open  character  it  is  well  drained  in  the  surface 
section,  while  the  subsoil  is  fairly  retentive  of  moisture.  A  moderately  rolling, 
shallow  phase  is  sometimes  encountered  which  consists  of  a  dark-red  or  reddish- 
brown,  rather  heavy  san<^  loam,  about  6  inches  deep,  underlain  by  a  stiff,  light- 
red  sandy  clay.  When  wet  this  phase  is  very  sticky  and  is  inclined  to  harden 
on  drying,  making  cultivation  more  dlfiEkcuIt  than  with  the  deeper,  lighter  phase. 
The  type  is  of  sedimentary  origin  and  derived  from  the  materials  of  the  Lafay- 
ette formation.  The  color  of  the  subsoil  is  similar  to  that  of  the  Orange- 
burg soils.  This  Is  an  exceptionally  good  soil  and  one  of  the  most  productive 
upland  types  of  the  Coastal  Plain  region.  Cotton  and  com  are  grown  with  good 
resulta 
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Chiin  sandy  {oom.— The  surface  soil  consists  of  a  gray  or  white  loamy  sand 
to  light  sandy  loam  or  fine  sand  from  15  to  30  Inches  de^,  underlain  by  a 
reddish  or  yellowish  sandy  clay.  Ferruginous  gravel  and  slabby  sandstone  are 
common  throughout  the  subsoil.  The  type  occupies  steep  slopes  and  narrow 
valleys,  and  is  excessively  drained.  It  is  derived  from  the  weathering  and 
leaching  of  the  Lafkyette  and  Tuscaloosa  formations.  The  best  use  of  this  soil 
Is  for  forestry,  as  it  Is  not  adapted  to  general  farming  or  trucking. 

Harley  sandy  loom.— The  soil  consists  of  a  grayish-brown  loamy  sand  to  a 
sandy  loam  with  an  average  depth  of  10  inches.  The  subsoil  to  a  depth  of 
8  feet  or  more  is  a  waxy,  tenacious  clay  varying  in  color  from  red  to  yeUow 
and  occasionally  drab.  Both  soil  and  subsoil  contain  small  quantities  of  gravel, 
consisting  of  quarts  and  feldspar  crystals  derived  from  weathered  granite 
The  type  occupies  low,  rolling  hills  and  slopes  of  small  stream  valleys.  It  Is 
both  residual  and  sedimentary  In  origin,  being  derived  from  the  weathering  of 
Tishomingo  granites  and  also  from  sediments  laid  down  during  Cretaceous 
time.  The  greater  part  of  the  type  is  forested  with  oak.  Small  areas  have 
been  cultivated  and  planted  to  cotton  and  com,  both  of  which  give  good  yields. 
The  soil,  however,  is  best  adapted  to  potatoes,  truck  crops,  and  small  fruits. 

Sofffnan  sandy  loam, — ^The  soil  consists  of  a  grayish,  loose  sand  2  or  3  inches 
deep,  underlain  at  6  or  8  inches  by  a  pale  yellow  or  slightly  pinkish,  lncoher»it 
sand  to  coarse  sand.  The  subsoil  is  a  slightly  friable  sand  to  coarse  sandy  clay 
of  deep  pink  to  red,  with  mottlings  of  white,  drab,  or  yellowish.  Iron  concre- 
tions and  fragments  of  -  ferruginous  sandstone  are  frequently  encountered,  espe- 
cially on  the  surface  of  small  knolls  where  the  sandy  surface  portion  has  been 
partly  removed  by  erosion.  The  type  occurs  as  slight  ridges  and  knolls  and 
along  dralnageway  slopes  In  close  association  with  the  sand  hill  phase  of  the 
Norfolk  sand.  It  is  well  drained  and  forested  mainly  with  scrub  oak  and  a 
scattering  of  longleaf  pine.  Some  of  the  more  nearly  level  areas  are  used  for 
cotton  and  com.    Low  average  yields  are  secured 

Lufkin  sandy  loam, — ^The  soil  Is  a  gray  to  brown  medium  loamy  sand  or  light 
sandy  loam  varying  in  depth  from  8  to  20  Inches.  The  subsoil  consists  of  a 
mottled  drab  and  yellow,  tenacious  and  impervious  sandy  day,  often  streaked 
with  Iron  stains.  Iron  and  sometimes  lime  concretions  occur  in  small  quan- 
tities in  both  soil  and  subsoil,  and  thin  beds  of  gravel  are  sometimes  encoun- 
tered. The  type  is  derived  from  the  weathering  of  Gulf  Ck>a8tal  Plain  deposits 
consisting  of  unconsolidated  sands  and  clays.  The  topography  Is  flat  to  rolling. 
Over  the  greater  part  of  the  type  drainage  is  good.  Cotton  and  com  are  the 
principal  crops,  while  sorghum,  Irish  potatoes,  and  tmck  crops  give  good  results. 
The  timber  growth  consists  largely  of  post  oak,  with  some  blackjack  oak  and 
live  oak  along  the  streams. 

Montrose  sandy  loam, — ^The  soil  consists  of  a  gray  sand  or  sandy  loam  vary- 
ing in  depth  from  4  to  16  inche&  The  sand  is  frequently  rather  coarse  and 
some  gravel  is  commonly  present.  In  places  an  accumulation  of  organic  matter 
In  the  first  few  Inches  gives  the  soil  a  darker  color.  The  subsoil  Is  a  plastic 
gray  and  yellow  or  gray  and  red  mottled  sandy  clay.  The  red  coloring  Increases 
with  depth.  The  topography  is  generally  level,  and  drainage  Is  frequoitly 
inadequate,  especially  along  streama  The  type  is  derived  from  the  Jackson 
formation  of  Eocene  age.  Practically  all  of  the  type  is  timbered  with  longleaf 
pine  or  oak.  On  the  few  acres  cultivated  cotton  is  the  principal  product,  yields 
of  com  being  low.  The  soil  is  not  adapted  to  fruits,  though  vegetables  should 
do  fairly  well. 

Norfolk  sandy  loam.  The  type  consists  of  a  coarse  to  medium  yellow  or  gray 
sand  or  light  sandy  loam,  12  to  20  inches  deep,  resting  on  a  yellow  light  sandy 
clay  subsoil.  It  occupies  level  or  gently  rolling  land  and  is  adapted  to  sweet 
and  Irish  potatoes  and  other  vegetables  which  reach  maturity  after  those 
produced  on  the  lighter  textured  soils.  It  is  one  of  the  best  soils  for  peanuts, 
and  in  south  Georgia  and  Florida  ranks  high  for  pecans.  Fair  yields  of  the 
Sumatra  type  of  cigar-wrapper  tobacco  are  obtained.  In  the  Carolinas  it  la 
exceeded  only  by  the  Norfolk  fine  sandy  loam  for  growing  the  bright  (cigarette) 
tobacco.  It  is  an  ideal  soil  for  early  cotton,  but  is  rather  light  in  texture  for 
corn,  and  under  ordinary  conditions  produces  small,  early  crops.  It  is  used  very 
extensively  throughout  the  South,  however,  for  the  production  of  com.  With 
moderately  heavy  fertilization  with  complete  mixtures,  especially  those  high 
in  nitrogen  and  potash,  good  crops  of  corn,  cotton,  and  even  oats  are  secured. 

Orangeburg  sandy  loam, — ^The  type  consists  of  a  medium  grayish  brown  to 
reddish  brown  sand  or  light  sandy  loam,  from  4  to  15  inches  In  depth,  resting 
on  a  red  sandy  clay  subsoil  usually  containing  small  gravel  and  iron  concretions. 
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It  occupies  rolling  to  level  upland  ridges  and  slopes  and  is  adapted  to  general 
farming,  giving  good  yields  of  cotton  and  moderate  yields  of  com.  Truck  crops 
for  a  medium  early  market  can  be  suoceeafnlly  grown.  In  Florida,  Alabama, 
and  Texas  it  is  desirable  for  tbe  Ouban  type  of  cigar-flUer  tobacco.  Peaches 
give  splendid  results.  Moderate  applications  of  complete  commercial  fertilizers 
are  necessary  to  secure  best  yields. 

Flummer  sandy  loom.— The  soil  is  a  grayish  loamy  sand,  faintly  mottled  with 
shades  of  brown,  to  a  depth  of  about  6  Inches,  where  the  texture  becomes 
heavier,  the  soil  finally  grading  into  sandy  loam  of  lighter  gray  color  and 
mottled  with  streaks  of  yellow  and  brown.  The  subsoil,  beginning  at  a  depth 
of  20  inches,  is  a  mottled  gray,  friable  sandy  clay.  The  topography  is  flat 
and  the  drainage  poor.  The  type  seems  to  hold  an  intermediate  place  between 
the  Bladen  and  Portsmouth  sandy  loama  It  is  probably  of  estuarine  or  brack- 
iali  water  (salt  marsh)  origin.  None  of  this  tyge  is  under  cultivation.  With 
the  establishment  of  proper  drainage,  com,  oats,  forage  crops,  and  sugar  cane 
would  probably  give  fair  to  good  yieldi9»  according  to  treatment  and  fertilization. 

Portsmouth  sandy  loam. — ^This  type  consists  of  a  black,  brown,  or  dark-gray 
sandy  loam  soil,  about  12  inches  deep,  frequently  containing  a  very  large  quan- 
tity of  organic  matter  and  underlain  by  a  gray  or  mottled  sandy  clay,  which  in 
tarn  rests  upon  a  compact  sand  sometimes  approaching  a  hardpan  In  structure. 
The  type  occupies  level  or  slightly  depressed  areas  in  the  uplands  which  are 
ordinarily  poorly  drained.  Where  properly  drained  this  type  is  adapted  to  com, 
potatoes,  and  truck  crops,  particularly  strawberries. 

Ruston  tfOfHfy  loam. — ^The  soil  consists  of  a  gray  loamy  sand  from  6  to  10 
inches  deep.  The  subsoil  is  a  fairly  friable,  yellowish-red  sandy  clay,  the  color 
being  intermediate  between  the  red  of  the  Orangeburg  and  the  yellow  of  the 
Norfolk.  Iron  concretions  and  locally  formed  ironstone  fragments  are  encoun- 
tered on  the  surface  and  throughout  the  subsoil.  The  topography  is  predomi- 
nantly rolling,  averaging  probably  rougher  than  either  the  Orangeburg  or  Nor- 
folk. Grayish  mottling  is  sometimes  encountered  in  the  lower  part  of  the  sub- 
solL  The  subsoil  is  less  friable  than  that  of  the  Orangeburg  or  Norfolk  and 
more  so  than  that  of  the  Susquehanna.  The  type  has  practically  the  same  crop 
adaptation  as  the  Norfolk,  but  gives  usually  somewhat  lighter  yields.  Cotton, 
com,  peanuts,  and  forage  crops  give  good  results  under  careful  management 

Sassafras  sandy  loofn.— This  soil  is  a  light-brown  to  brown,  moderately  heavy 
sandy  loam  varying  in  depth  from  9  to  12  inches.  The  subsoil  is  slightly  heavier 
than  the  soil  and  varies  in  color  from  reddish  yellow  to  reddish  brown,  becoming 
slightly  coarser  in  the  lower  portion.  This  type  occupies  broken  stream  slopes 
to  moderately  rolling  and  nearly  level  uplands.  The  material  is  formed  from 
the  weathering  of  marine  deposits  brought  down  from  the  region  of  crystalline 
rocks  to  the  northward.  It  is  adapted  to  com,  wheat,  tomatoes,  and  grass. 
Track  of  all  kinds  can  be  grown,  and  also  berry  and  frait  crops  suited  to  the 
climate.    Chestnuts  do  welL 

Scranion  sandy  loam.— The  soil  Is  a  dark-gray,  medium  to  coarse  loamy  sand, 
18  to  24  inches  deep,  underlain  by  a  grayish-yellow  sticky  sand  or  sandy  clay. 
The  type  usually  occurs  near  streams  where  drainage  is  good  and  the  topogra];^^ 
slightly  rolling.  The  principal  tree  growth  is  longleaf  and  shortleaf  pina  It 
is  adapted  to  the  earlier  track  crops. 

Susquehanna  sandy  loam, — ^The  surface  soil  consists  of  an  open-textured  gray 
sandy  loam,  low  in  organic  matter  and  varying  from  12  to  20  inches  in  depth. 
The  subsoil  is  a  stiff,  red  clay,  which  is  somewhat  brittle,  owing  to  the  presence 
of  coarse  and  medium  sand.  In  the  lower  depths  mottlings  of  yellow  and  gray 
appear.  The  type  is  usually  encountered  on  gentle  slopes  reaching  down  to  the 
streams,  but  may  occur  at  higher  elevations  on  nearly  fiat  or  gently  rolling 
uplands.  Drainage  is  good.  Post  oak  and  blackjack  oak  constitute  the  princi- 
pal growth.  Moderate  yields  of  cotton  and  com  are  produced  and  early  truck 
should  give  good  results. 

Tifton  sandy  loam, — ^The  type  consists  of  a  gray  or  yellowish-gray  medium 
sandy  loam  about  10  inches  in  depth,  overlying  an  ocherous-yellow  heavier, 
more  compact,  medium  sandy  loam.  Both  soil  and  subsoil  contain  Iron  gravel* 
the  type  being  locally  known  as  "pimply  land."  The  topography  is  gently  un- 
dulating to  somewhat  hilly.  Drainage  is  nearly  always  good,  and  the  crop 
yields  are  considerably  higher  than  those  of  the  associated  Norfolk  soils.  The 
type  is  derived  from  the  Lafayette  formation  and  is  developed  in  southwestern 
Georgia.  It  will  probably  be  encountered  also  in  the  panhandle  of  Florida  and 
in  southern  Alabama. 
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Area  and  distriJmtion  of  the  sandy  loams. 


Soil 


State  or  area.^ 


Acres. 


Norfolk  sandy  loam . 


Omgibar^sazidy  loam. 


PortOAoatii  sandy  loam . 


Lufkin  satidy  loam 

Tifton  sandy  loam 

Sassafras  sandy  loam. . . 
Ruston  sandy  loam .... 
GreonTlIle  sandy  loam. , 

Colllngton  sandy  loam . . 
Chesterfield  sandy  loam 
Bradley  sand  v  loam. . . . . 

Olenn  sandy  loam 

Ouin  sandy  loam. 


Susquehanna  sandy  loam . 

Montrose  sandy  loam 

Coxville  sandy  loam 

Hoffman  sand v  loam 

Slkton  sandy  loeon 

Barley  sandy  loam 

Gadsden  sandy  loam 

Flummer  sandy  loam 

Bladen  sandy  loam 

Soranton  sandy  loam 


^./iM^  1, 2, 3, 9, 12, 14, 18,  M,  25, 29. 30, 32, 36:  Florida  1, 2, 3, 7; 
Georgia  1,  2, 6, 11, 15, 16, 17, 19;  Ifississippi  8;  New  Jersey  1, 
3;  North  Carolina  7. 9, 15, 19, 21, 22, 23^,  25;  South  Carolina  6, 
7,  8.  10, 12, 14, 15, 16;  Tennessee  6;  Texas  24,  34;  Virginia  5, 

Alabama  1,  5.  8,  9,  12,  14,  17,  18,  22,  24,  25.  29,  30,  32,  36.  37; 
Florida  1,  6:  Georgia  1,  5,  11,  15,  16,  17;  Louisiana  2,  3,  5; 
Mississippi  5,  8,  9,  II,  16,  20;  North  Carolina  15,  23;  Boath 
Carolina  6, 8, 19, 14, 15, 16;  Texas  10,  23,  24,  34. 

Alabama  18,  29:  DelawBie  1;  Florida  3;  Georcia  2,  11, 15, 16; 
Maryland  4,  10;  Mississippi  18;  North  CwoSna  7,  9.  15,  21, 
22,  ».  25;  South  Carolina  0, 7, 8, 10, 12, 14, 16;  VirtiDiA  10, 12. 

Texas  3, 17 

Georgia  2, 5, 7, 11, 15, 16, 17 

Delaware  1;  Maryland  1,  4, 8, 9, 10;  Virginia  10 

Alabama  8, 14, 32, 37;  MjsriBSippl5.20 

Alabama  1, 2, 9, 12, 14, 18, 32, 37;  Florida  7;  Georgia  15;  North 
Carolina  23. 

Maryland  1,8;  New  Jersey  1,3 , 

Vlrrinia5 , 

AlabamaS;  NevthCarattna  15,28;  Vii«lnia5 

Alabama  27 

Alabama  3, 14. 22, 37. 


^viaucuuB  o,  n|^«,  t)f  •• 

Alabama  32:  Maryland  1;  Texas  24.. 

MissIs^ppiB 

South  CitfnUna  10 


NorthCaroUna23,2S. 

Maryland  4 

Oklahoma  2. . . . 

Florida  5, 6 

GeorrialO 

ifistisrippriS.'. 


3,450,706 


l,00i,232 


884,068 


862,944 
356,028 
332,410 
310,592 
301,064 

152,488 
96,680 
76,993 
73,600 
34, 176 
28,992 
20,928 
14,336 
13,248 
9,280 
8,832 
6,592 
2,368 
3,048 


Total 6,530,742 


I  For  key  to  numbers  in  this  column  see  p.  733. 


8T0NT    ftANDY   LOAM    PHASB. 


The  stony  sandy  loams  are  developed  in  relatively  small  areas  in  sections 
of  the  Coastal  Plain  underlain  by  limestone,  and  in  large  bodies  in  some  of 
the  more  rolling  portions  of  the  province,  particularly  in  the  region  where  the 
Susquehanna  soils  are  prominent.  The  abundance  of  rock  fragments  or  the 
rough  topography,  usually  both,  makes  cultivation  either  difficult  or  impossible, 
and  the  best  utilization  of  these  soils  Is  for  pasturage  and  forestry. 

Ouin  atony  sandy  loam. — This  type  differs  from  the  Ouin  fine  sandy  loam 
only  in  having  a  rough  broken  topography  and  large  quantities  of  iron  crust 
and  gravel  conglomerate  on  the  surface.  It  occurs  around  the  heads  of 
streams  and  on  steep,  narrow  ridges  subject  to  erosion.  Only  a  small  portion 
of  it  has  been  cleared  of  the  native  growth  of  oak,  hickory,  and  pine. 

Sumter  stony  sandy  loam. — The  soil  consists  of  a  yellowish-gray  to  yellow 
sandy  loam  from  5  to  12  Inches  deep,  underlain  by  weathered  fragments  of 
limestone  and  chert,  the  interstitial  material  being  composed  of  yellowish  sandy 
clay.  The  type  is  derived  from  the  weathering  of  the  Vicksburg- Jackson  lime- 
stone, fragments  of  which,  with  some  chert,  are  found  scattered  over  the  sur- 
face and  throughout  the  soil  mas&  The  type  occurs  mainly  on  ridges  and 
slopes  where  erosion  has  exposed  the  underlying  limestone  of  the  region.  The 
cultivated  areas  give  good  yields  of  the  general  farm  crops,  although  the  stone 
content  makes  farming  somewhat  difficult.    Peaches  do  especially  well. 

Susquehanna  stony  sandy  loam. — The  soil  is  a  grayish  or  grayish-brown 
medium  to  coarse  sand  to  sandy  loam.  The  subsoil  is  usually  a  stiff,  plastic, 
red  or  reddish-yellow  clay,  with  but  little  sand  and  often  mottled  with  gray. 
In  places  the  lower  portion  of  the  subsoU  is  a  reddish  micaceous  sand  with 
very  little  clay.  The  type  is  characterized  by  its  rough  topography,  which 
includes  narrow  ridges  and  low  hills  rising  often  above  the  general  level  of 
the  surrounding  country.  Ironstone  and  ferruginous  gravel  are  scattered  over 
the  surface.    The  type  has  little  agricultural  value,  except  for  Bermuda  grass. 
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Area  and  distribution  of  the  atony  sandy  loams. 


Soil  name. 

State  or  area.* 

AcroB. 

Qn*rs  fflony  nndy  l««m , , , , . . , 

Alabama  22,  27;  Miaaiadppl  9, 14. 

Alabama  32 

127,806 

flnfnnAuiVA  ttonr  ^and  v  loftm 

8,384 

RnvntAr  ittnnv  mnnv  loam 

G«orgial6   

1,984 

Total 

138,176 

1  For  key  to  numbers  in  this  column  see  p.  733. 
ORAYELLT   SANDT  LOAM   PHASE. 

Tbe  gravelly  sandy  loams  are  developed  most  extensively  in  sections  of 
rolling  or  dissected  topography  on  slopes  and  on  ridges,  where  the  uneven  sur- 
face configuration  militates  against  tillage  operations.  Over  the  smoother 
areas  the  abundance  of  gravel  distinguishes  this  soil  from  the  ordinary  sandy 
loam.  Usually  the  gravel  content  is  sufficient  to  influence  cultivation,  although 
in  many  instances  the  agricultural  value  of  the  smoother  areas  is  not  very 
different  from  that  of  the  corresponding  sandy  loam  types.  This  is  especially 
true  in  the  case  of  the  more  nearly  level  areas  of  the  Greenville  and  Orange- 
burg gravely  sandy  loams.  In  some  cases  the  presence  of  gravel  is  even 
considered  an  advantage,  in  that  the  gravel  serves  to  check  erosion, 

Bradley  gravelly  sandy  loam. — The  soil  is  a  grayish  to  light-brown  or  slightly 
reddish  sandy  loam,  carrying  from  25  to  60  per  cent  of  rounded  gravel  and 
stones.  The  subsoil  is  usually  a  red  brittle  clay  similar  to  that  of  the  Cecil 
sandy  loam,  although  in  some  areas  the  color  is  yellowish.  Tho  soil  represents 
a  mantle  of  sedimentary  material  (Norfolk)  over  Piedmont  material.  The 
type  is  developed  on  slopes,  knolls,  and  ridges.  It  is  well  suited  to  cotton,  corn, 
oats,  and  cowpeas. 

Chesterfield  gravelly  sandy  loam, — ^Thls  type  to  a  depth  of  6  inches  consists 
of  a  dark-gray  or  brownish-gray  gravelly  sandy  loam,  grading  into  a  gravelly 
loam  in  situations  where  the  sand  content  is  low.  Below  this  surface  soil,  and 
extending  to  a  depth  of  10  to  12  Inches,  is  a  lighter  colored  material  of  prac- 
tically the  same  texture,  although  lower  in  organic  matter  and  not  quite  so 
loamy.  The  subsoil  to  a  depth  of  36  inches  consists  of  a  yellowish  gravelly 
day.  Over  most  of  the  type  the  high  gravel  content  makes  boring  difficult 
The  type  is  generally  found  near  stream  courses,  although  it  sometimes  occurs 
as  narrow  strips  or  ridges  in  the  interstream  areas.  The  topography  is  rolling 
and  broken,  and  the  majority  of  the  slopes  are  sufficiently  Fteep  to  prohibit 
cultivation.  For  this  reason  any  estimate  of  crop  yields  is  impracticable.  The 
timber  growth  consists  principally  of  hardwood,  such  as  white  oak,  post  oak, 
hickory,  and  a  scattering  of  pina 

Codington  gravelly  sandy  loam. — ^The  soil  is  a  grayish-brown  to  reddish- 
brown  medium  sand  to  light  sandy  loam  from  10  to  16  inches  deep.  The  sub- 
soil is  a  greenish-yellow  to  reddish-yellow  sandy  loam  or  sandy  day.  Quartz 
gravd,  ironstone  fragments,  and  glauconltlc  sand  are  conspicuous  throughout 
the  soil  mass.  The  type  occupies  steep  and  badly  eroded  areas.  The  rough 
topography  makes  cultivation  rather  difficult,  a  fact  which,  coupled  with  the 
open  structure  of  the  type,  makes  it  rather  undesirable  for  agriculture. 

Ooliad  gravelly  sandy  loam. — ^The  surface  soil  of  this  type  is  a  dark  medium 
to  fine  sandy  loam  from  8  to  10  inches  deep,  with  a  variable  content  of  smooth 
water-worn  gravel.  Tiiere  is  considerable  range  In  texture  throughout  the 
type.  The  subsoil  is  a  reddish  gravelly  clay  which  at  various  depths,  some- 
times lees  than  3  feet,  is  underlain  by  the  characteristic  calcareous  ma- 
terial. The  topography  is  rolling  to  moderately  hilly.  Most  of  the  type  is 
utilised  for  pasture,  but  where  cultivated  fair  yields  of  cotton,  com,  and  other 
crops  are  secured. 

OreenniXle  gravelly  sandy  loam. — ^The  soil  varies  from  a  gray  to  reddi(di  fine 
sandy  loam  with  an  average  depth  of  10  inches.  The  subsoil  is  usually  a 
bright-red,  sandy,  gravelly  clay  continuing  to  a  depth  of  3  feet  or  more,  occa- 
fldonally  in  the  lower  part  of  the  section.  The  surface  Is  usually  strewn  witti 
small  concretions  of  argillaceous  and  arenaceous  material,  which  gives  rise  to 
the  term  "  gravelly  land.'*  This  gravel  is  also  found  in  both  soil  and  subsoil, 
and  upon  the  hills  large  pieces  of  sandstone  and  iron  crusts  sometimes  occur. 
The  type  is  found  on  rolling  and  hilly  areas  and  has  excellent  drainage.    It 
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i8  derived  from  the  weathering  of  the  Lower  Claiborne  formation  of  Bocene  age. 
It  is  a  good  general-farming  soil  and  also  well  adai>ted  to  peaches,  small  froita, 
and  truck  crops.  It  has  been  used  to  produce  a  fine  grade  of  tobacco  for  home 
use. 

Guin  gravelly  sandy  loam,— The  soil  consists  of  a  light-brown  or  gray  sandy 
loam  from  8  to  10  Inches  deep.  The  subsoil  is  about  the  same  in  texture  and 
is  usually  yellow  or  gray.  Both  soil  and  subsoil  contain  a  large  quantity  of 
water- worn  gravel.  The  surface  is  rather  broken  and  erosion  and  drou^t 
are  likely  to  result  from  excessive  drainage.  The  type  is  derived  from  the 
gravel  beds  of  the  Lafayette  formation.  The  forest  growth  consists  of  oak. 
Under  cultivation  the  humus  is  rapidly  depleted  and  yields  of  cotton  are 
generally  low. 

Lvfkin  graveUy  sandy  loam, — ^The  surface  soil  consists  of  a  gray  medium  to 
fine  sand  or  sandy  loam  from  8  to  10  inches  deep,  containing  small  water- 
worn  gravel.  The  subsoil  is  a  mottled  yellow,  gray,  or  drab,  and  sometimes 
brown  plastic  clay.  The  type  has  been  formed  by  the  weathering  of  sand  and 
gravel  deposits  of  Tertiary  age.  The  surface  is  gently  rolling  to  hilly.  Most 
of  the  type  is  in  forest,  but  some  areas  are  farmed,  and  where  the  gravel  is 
not  too  abundant  the  soil  is  fairly  well  adapted  to  cotton,  com,  sorghum,  and 
vegetables. 

Norfolk  gravelly  sandy  loam, — The  soil  is  a  grayish  gravelly  sandy  loam 
from  10  to  15  Inches  deep.  The  sand  particles  range  mainly  from  coarse  to 
fine.  The  gravel  content  in  the  soil  ranges  as  high  as  60  per  cent,  and  varying 
amounts  are  strewn  over  the  surface.  The  subsoil  is  a  yellow  sandy  clay 
containing  quartz  and  quartzite  gravel.  The  type  occurs  on  rounded  ridges, 
slopes,  and  over  gently  rolling  areas  usually  of  small  extent.  The  soil  is  so 
open  and  well  drained  that  crops  are  liable  to  suffer  severely  during  droughts. 
Yields  average  rather  low.  Ck)tton  and  com  are  grown  to  some  extent  Early 
vegetables  could  be  grown  to  advantage  on  areas  where  the  topography  permits 
cultivation. 

Orangeburg  gravelly  sandy  loam. — ^The  soil  consists  of  a  reddish-brown  sandy 
loam  carrying  from  15  to  40  per  cent  of  iron  concretions  and  quartz  gravel. 
The  depth  often  varies  from  a  few  Inches  on  the  upper  slopes,  where  rock 
fragments  are  sometimes  present,  to  20  inches  in  lower  locations.  The  sub- 
soil is  red  or  dark  red  in  color  and  is  considerably  heavier  than  the  soil.  The 
type  is  found  on  low  hills  and  ridges  and  is  well  drained.  It  is  not  desirable 
for  general  farming,  but  offers  good  opportunities  for  early  vegetables. 

Ruston  gravelly  sandy  loam.-— This  Is  a  gray  loamy  sand  to  light  sandy 
loam  underlain  at  a  depth  of  10  to  15  inches  by  yellowish-red  or  dull  red 
friable  sandy  clay.  Rounded  gravel  consisting  of  quartz,  chert,  and  iron  con- 
cretions occur  on  the  surface  and  throughout  the  surface  soil.  The  topography 
is  more  or  less  rolling  and  the  drainage  rather  excessive.  The  type  is  of  low 
agricultural  value,  though  a  number  of  crops,  such  as  cotton,  com,  and  oats^ 
can  be  grown  with  moderate  success  by  liberal  additions  of  organic  matter 
and  commercial  fertilizers. 

Susquehanna  gravelly  sandy  loam, — ^This  type  consists  of  a  grayish  to  reddish 
brown  fine  sandy  loam  to  sandy  loam  from  5  to  15  inches  deep,  underlain  by 
a  plastic  red  clay  mottled  with  gray  and  yellow  at  lower  deptha  Fragments 
of  ferruginous  sandstone  with  some  quartz  and  chert  pebbles  are  present  in 
quantities  sufficient  to  impart  a  decidedly  gravelly  character  to  the  soil  mass. 
The  topography  is  rolling  to  hilly.  The  soil  is  of  low  agricultural  value,  being 
best  suited  to  pasturage  and  forestry. 

Welh  gravelly  sandy  loam.— This  type  consists  of  a  light-brown  to  reddish- 
brown  fine  sandy  loam,  about  10  inches  deep,  carrying  a  large  quantity  of 
rounded,  waterwom  gravel.  On  the  steep  hillsides  the  fine  sandy  loam  is 
easily  eroded  and  is  seldom  more  than  a  few  inches  deep.  When  this  fine 
material  is  washed  down  to  the  lower  levels,  the  rounded  gravel  left  on  the  steep 
slopes  frequently  covers  from  40  to  60  per  cent  of  the  surface.  The  subsoil 
consists  of  a  brown  to  reddl^-brown  very  sandy  day.  It  contains  a  large  per- 
centage of  sand,  but  is  sticky  and  tenacious  when  wet  and  in  small  areas  on 
some  of  the  steeper  slopes  where  it  has  become  exposed  by  the  erosion  of  the 
upper  soils,  its  surface  is  baked  and  suncracked  and  has  the  g^eral  appearance 
of  a  more  decided  clay  content  The  topography  is  rolling.  The  material  is 
derived  from  recent  deposits  of  sands,  days,  and  gravds,  modified  to  some  extent 
by  disintegration  of  the  underlying  sandstone.  The  type  is  not  well  adapted 
to  agricultural  purposes.    The  gravelly  texture  of  the  soil  and  its  rolling 
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topography  makes  it  better  adapted  to  the  growing  of  frolt  than  to  the  pro- 
duction of  any  crops  which  would  require  cultiTation. 

Area  and  diairibuiian  of  the  gravelly  sandy  loams. 


Soil  name. 

State  or  area.i 

Aoros. 

OvMiiviUe  gravelly  aandy  loam 

O^rgia  15;  T/ontsiana  2,  ff,  14 . 

226,53d 

RnsUm  giayelly  sandy  loam 

Alabama  1, 8, 14;  Mlssiasippi  5, 20;  Nortii  Carolina 

Alabama  3, 12,  U,  17,  18,  36,  37;  North  Carolina 
23;  Texas  24. 

AlAhATna  9.  32.  27:  Miffiifl«TfPT>i  10 

152,512 

117,682 

93,760 
88,86d 
53,760 

23,232 
16,128 
14,336 
11  648 

Omigelmrg  grayelly  sandy  loam 

Oain  gnToUy  sandy  loam 

Lnfkin  gravdly  sandy  loam 

Ti^XWil^ 

Webb  pfavelly  sandy  loam 

Texas  16 

Clieitei^eld  gravelly  sand v  loam 

Alabama  14;  Virginia  5 

Bradley  grareUy  sandy  loam 

Alabama  8, 14;  l^orth  Carolina  15       ..  . 

Ooliad'gfavelly 'sandy  "loam 

Norfolk  gravelly  sandy  loam 

Texas  12 

Alabama  18, 36 

Soaqaehanna  graveUy  sandy  loam 

Alabama  37 

Colmigton  gravelly  sandy  loam 

Marylandl 

820 

Total 

851,200 

1  For  key  to  numbers  in  thltf  column  see  p.  733. 


COABSE  SANDY  LOAM  PHASE. 

The  coarse  sandy  loams  are  quite  widely  developed  throughout  that  part  of 
tbe  Coastal  Plain  east  of  the  Mississippi  River,  where  they  are  ordinarily  found 
in  dose  association  with  the  sandy  loams.  They  are  much  less  extensive  than  the 
latter  types,  except  in  the  narrow  **  Sandhill "  strip  bordering  the  Piedmont 
and  extending  from  central  North  Carolina  to  the  vicinity  of  Auburn,  Ala.  In 
this  border  strip  the  Norfolk  coarse  sandy  loam  is  developed  in  large  areas,  and, 
with  the  Hoffman  coarse  sandy  loam  and  Norfolk  coarse  sand,  occupies  by  far 
the  greater  part  of  the  Sandhill  region.  In  southwest  Georgia  and  southeast 
Alabama  the  Greenville  coarse  sandy  loam  is  an  important  soil. 

The  coarse  sandy  loams  have  practically  the  same  crop  adaptation  as  the 
sandy  loams,  but  give  lighter  yields  and  are  more  difficult  to  maintain  in  even 
a  fair  state  of  efficiency,  especially  where  the  clay  subsoil  lies  deeper  than  10  or 
12  inches.  For  best  results  these  soils  require  liberal  additions  of  vegetable 
matter  and  relatively  heavy  fertilization. 

Berzelia  coarse  sandy  loam, — The  soil  is  a  grayish  coarse  sandy  loam,  from  8  to 
12  inches  deep,  and  contains  large  quantities  of  water-rounded  gravel.  The  sub- 
BOil  is  a  yellow  to  nearly  white  plastic  material,  having  a  soapy  feel,  owing  to 
the  presence  of  mica  flakes.  The  type  is  developed  in  bench-like  situations  and 
as  slopes  along  streams,  usually  near  their  sources.  It  is  considered  a  very 
poor  agricultural  soil. 

Bradley  coarse  sandy  lo<im.— The  soil  consists  of  a  light,  coarse  sandy  loam, 
grayish  in  the  immediate  surface  portion  and  yellowish  below,  ranging  in  depth 
from  8  to  20  inches.  The  subsoil  is  a  clay,  which  becomes  heavier  and  more 
plastic  with  depth.  Mica  flakes  often  occur  in  the  subsoil,  sometimes  in  suffi- 
cient quantities  to  impart  a  greasy  feel.  The  color  of  the  subsoil  is  similar  to 
that  of  the  Appling  subsoils,  being  mottled  or  streaked  with  various  shades  of  red 
and  yellow,  and  occasionally  showing  drab  or  gray.  Water-rounded  pebbles  are 
occasionally  seen  in  the  surface  section.  The  soil  is  of  sedimentary  origin, 
representing  Coastal  Plain  material  laid  down  over  the  residual  subsoil.  The 
topography  varies  from  hilly  to  gently  rollhig  or  sloping.  With  fertilization 
good  yields  of  cotton,  com,  oats»  and  forage  crops  are  secured. 

Oowvitte  coarse  sandy  loam,-— The  soil  is  a  grayish,  loose  coarse  sandy  loam 
from  8  to  24  inches  in  depth.  Between  the  soil  and  subsoil  there  is  usually  a 
thin  stratum  of  compact  material  somewhat  heavier  than  the  soil  portion.  The 
sobsoU  proper  is  a  mottled  yeUow,  drab,  and  red,  plastic  coarse  sandy  clay. 
The  topography  is  level  to  gently  undulating.  The  type  is  well  suited  to  Irish 
and  sweet  potatoes  and  to  cotton,  com,  oats,  sugar  cane,  peanuts,  strawberries, 
and  forage  crops.    Fertilizers  are  needed  to  secure  good  average  yields. 

QreenvUle  coarse  sandy  k>CM».— The  soil  varies  from  a  dull  to  pronounced 
leddish-brown  coarse  loamy  sand  to  a  heavy  sandy  loam,  the  material  becoming 
finer  with  depth.    The  subsoil  is  a  dark  reddish  brown  to  dark-red  sandy  clay 
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of  rather  stiff  structure  and  of  high  capacity  for  coQBerving  moisture.  Tlie 
topography  varies  from  undulating  on  Interstream  divides  to  sloping  along  the 
stream,  where  the  material  approaches  somewhat  the  characteristics  of  the 
Orangeburg  soils.  The  good  drainage,  coarse  texture  of  the  surface  soil,  and 
moisture-conserving  capacity  make  the  type  a  valuable  agricultural  soil.  Much 
of  this  land  has  been  in  cultivation  for  50  years  or  more  and  is  still  producing 
good  yields  of  cotton,  com,  oats,  cowpeas,  and  sorghum.  The  occasional  incor- 
poration of  vegetable  matter  and  the  use  of  commercial  fertilizers  in  moderately 
heavy  applications  are  necessary  for  best  results. 

Hoffman  coarse  loamy  sand. — ^The  soil  is  a  gray  coarse  sand  carrying  a  large 
content  of  small  gravel.  The  subsoil  is  a  rather  stiff  sandy  clay  mottled  with 
bright  red,  white,  and  drab.  The  ty];)e  occurs  mainly  as  small  knolls.  On 
account  of  the  open,  droughty  character  of  the  soil  it  does  not  hold  moisture 
well  and  only  moderate  yields  can  be  expected  without  heavy  applications  of 
fertilizers  and  the  frequent  incorporation  of  organic  matter. 

Norfolk  coarse  sandy  loam, — ^The  soil  to  a  depth  of  8  inches  consists  of  a 
brown  to  yellowish  coarse  sandy  loam.  The  subsoil  is  a  yellow  sandy  loam 
extending  to  a  depth  of  24  inches,  where  it  rests  upon  coarse  sand  and  gravel. 
Both  soil  and  subsoil  contain  about  25  per  cent  of  small  water-worn  grav^, 
chiefly  quartz.  The  topography  is  level  or  gently  sloping.  The  areas  of  this 
type  represent  outwash  plains  of  sand  and  gravel  mixed  with  finer  material. 
Fair  crops  of  com,  grain,  grasses,  and  especially  of  small  fruits  are  produced 
in  ordinary  seasons,  but  failures  occur  in  years  of  drought 

Orangehnrg  coarse  sandy  loam, — The  soil  is  a  dark-brown  to  reddish-brown, 
slightly  tenacious  coarse  sand  of  open  structure,  about  10  inches  deep.  The 
subsoil  is  lighter  colored  than  the  soil  and  slightly  more  tenacious  owing  to 
its  greater  clay  content  The  type  is  nearly  uniform  throu^out,  with 
almost  level  topography  and  excellent  underdrainage.  The  soil  material  is 
derived  from  the  Lafayette  formation.  The  type  is  easily  worked  and  is  practi- 
cally all  in  cultivation  to  com,  cotton,  and  oats.  Yields  are  usually  low,  and 
heavy  applications  of  fertilizers  are  necessary  for  profitable  cultivation. 

Plummer  coarse  sandy  loam, — ^The  soil  is  a  grayish  or  brownish-gray  moder- 
ately coarse  sandy  loam,  more  or  less  mottled  with  dingy  brown  b^ow  the 
surface  few  inches.  The  subsoil,  beginning  at  a  depth  of  18  to  24  inchas,  is 
a  sticky,  somewhat  plastic  coarse  sandy  clay  mottled  with  dingy  brown  and 
yellowish  white  or  drab.  The  type  occurs  in  poorly  drained,  flat  siitnations. 
Crawflsh  mounds  are  of  frequent  occurrence.  When  drained  and  limed  fair 
results  can  be  had  with  Irish  potatoes,  cabbagpe,  oom,  and  oats. 

PortsmoiUh  coarse  sandy  loom.— -The  soil  consists  of  a  black  coarse  sandy 
loam,  from  8  to  20  inches  deep  and  high  in  organic  matter.  The  subsoil  is 
a  tenacious  coarse  sandy  loam  mottled  reddish  yellow  and  drab.  The  type  owes 
its  high  organic-matter  content  and  mottled  subsoil  to  imperfect  drainage  condi- 
tions, which  have  favored  the  accumulation  of  organic  matt»  and  inhibited  soil 
aeration.  For  its  profitable  utilization  drainage  by  means  of  open  ditches  is 
necessary.  Where  thoroughly  drained  it  is  an  excellent  soil  for  com,  strawberry, 
cabbage,  onion,  lettuce,  beet,  and  celery  crops.    Oats  do  fairly  well. 

Buston  eoarse  sandy  loam, — This  type  c<Hisists  of  a  gray  to  brownish  medium 
to  coarse  sandy  loam,  underlain  at  deptibs  varying  from  8  to  18  indiies  by 
a  reddish-yellow,  reddish-brown,  or  dull  red  friable  sandy  clay,  with  a  modemte 
content  of  quartz  gravel.  The  topography  varies  from  level  to  gently  roliing. 
the  rolling  areas  being  confined  generally  to  t^  vicinity  at  stream  beads.  It  is 
smoother  than  the  average  of  the  Ruston  soils  so  fbr  mapped  and  is  admirably 
situated  for  farming  purposes.  The  type  is  retentive  of  moisture,  and  drainage 
is  well  established.  This  is  a  very  productive  soil,  producing  nnder  good  man- 
agement from  one-half  bale  to  2  bales  of  cotton,  20  to  75  bushes  of  oom,  and  as 
much  as  1,000  pounds  of  tobacco  to  the  acre. 

Susquehanna  coarse  sandp  loam. — The  soil  of  this  type  is  a  gray  ooavse  loamy 
sand  to  coarse  sandy  loam,  changing  to  pale  yellow  at  a  depth  of  8  inches.  The 
subsoil,  encountered  at  depths  ranging  from  8  to  24  inches,  is  a  slightly  friable 
brownish  or  reddirii,  sandy  clay,  which  quickly  passes  into  dull  red  or  drab- 
brown,  sticky,  plastic  clay  somewhat  mottled  with  gray  or  yellow.  A  layer  of 
ferruginous  sandstone  is  commonly  found  between  soil  and  subeoil.  The  sub- 
strotmn  in  places  is  a  very  tough,  iHastlc,  laminated  bluish  clay.  The  type  is 
developed  on  slopes  between  the  upland  levels  and  the  lower  stream  soils.  The 
agricultural  value  is  rather  low. 

Tifton  coarse  sandy  loam, — ^The  soil  to  an  average  depth  of  8  inches  is  a 
grayiflM>rown  coarse  sandy  loam  containing  a  large  amount  of  small  iron  con- 
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cretiona  The  snbsoU  is  a  dull  yellow,  friable  sandy  day,  more  or  less  mottled 
in  the  lower  portion  with  reddish  iron  oxide  stains.  The  type  occupies  flat  to 
gently  sloping  areas.  It  is  well  suited  to  cotton,  com,  oats,  peanuts^  pecans,  and 
forage  crops. 

Area  an4  attribution  of  the  coarte  iondy  loams. 


Soil  name. 

Btetaorana.! 

AiettB. 

Norfolk  nwm  flw*^y  loftm 

Alabama  33;  Georgia  2, 6;  North  Caro- 
lina 16;  South  Carolina  9;  Vlnfaiia  13. 

Florida  7;  Oeorgte  6;  South  (StfoUna 
12,16. 

North  raTX>lfnft  i5 

69,828 
25,340 
19,136 

OfBiigcbiiT]g  oo&nc  sandy  loam 

O&Tvllle  ooiin»  "ftnrty  loam ....... 

OeorKiaS 

16,663 

Pf nipf]nM>  no^nfA  (^Ti<)y  )<M^IP 

.!^^.:..::::::!:!::::!:!:!;!:::;;!.. 

10,810 

Bradley  «nwn?«  smdy^Aam 

Georgia  5 

10,560 

Portffrw>iTth  ooa<w  flimiy  loam .  .  ^ . 

North  Carol  W  55 

8,000 

Per<i!tlfa noarm mmdy loam ....  .. 

8,n3 
3,713 

Orw-nvflJ*  coaiw  sandy  loam . .    . 

Alftbama  ?>2 

Tln^tAp  coanA  mfidy  loam. 

North  O-ftrollna  1* 

''^ 

TWig|uyii  9aafM>  sardy  loam 

Georffla2           

Tjfton  ooarar  itandy  loam. 

OeoigiaS 

830 

TotaL : 

161,216 

1  For  key  to  numbers  in  this  column  see  p.  733. 


FINE  SANDY  LOAM  GBOUP. 


The  fine  sandy  loams  are  adapted  to  truck  crops,  to  be  marketed  between  the 
early  and  late  products.  The  soils  give  moderately  good  yields  of  regetables 
having  shipping  qualities  somewhat  better  than  the  earlier  crops,  but  not  so 
good  as  the  latter  crops.  Owing  to  their  ability  to  retain  moisture,  felr 
yields  of  the  general  fiirm  crops  are  secured,  and  the  members  of  this  group 
are  classed  as  medium-grade  general  farming  soils.  In  general,  crops  mature 
about  two  weeks  later  and  the  yields  average  higher  than  on  the  sandy  loams. 

Of  the  vegetables,  melons,  cucumbers,  cabbage,  beets,  tomatoes,  garden  peas, 
lettuce,  Irish  and  sweet  potatoes,  radishes,  string  and  lima  beans,  cauliflower, 
spinach,  eggplant,  squash,  and  carrots  do  particularly  well.  Strawberries,  dew- 
berries, and  blackberries  give  excellent  results. 

Cotton  matures  somewhat  later  than  on  the  sandy  loams,  but  quite  early 
enough  to  make  these  soils  well  suited  to  growing  the  crop  under  boll-weevil 
conditions.  Fair  yields  of  dent  com,  sugar  cane,  rye,  and  oats,  and  good  yltf ds 
of  peanuts,  bright  tobacco,  cigar-wrapper  tobacco,  cowpeas,  velvet  beans,  crim- 
aen  clover,  and  sorghum  are  made.  The  quality  of  sirup  from  sugar  cane 
grown  on  the  light-colored  fine  sandy  loams  is  exceptionally  good. 

The  fine  sandy  loams  are  of  nearly  the  same  extent  and  occur  in  the  same 
general  regions  as  the  sandy  loams.  The  Sassafras  fine  sandy  loam  seems  to 
be  the  main  representative  of  this  group  of  soils  in  the  North  Atlantic  division. 
The  Norfolk  fine  sandy  loam  is  the  most  widely  distributed  and  extenrtve.  It 
is  a  very  important  agricultural  soil  throughout  the  inner  Coastal  Plain  from 
central  Virginia  to  central  Texas,  being  in  various  sections  largely  used  in  the 
production  of  bright  tobacco,  cotton,  com,  peanuts,  cowpeas,  melons,  cucumbers, 
cabbage,  and  other  vegetables,  sugar  cane  for  simp,  and  strawberries.  From 
the  neighborhood  of  the  Santee  River  in  South  Carolina  the  Orangeburg  fine 
sandy  loam  assumes  about  equal  importance  with  the  Norfolk  fine  sandy  loam, 
both  in  extent  and  area  under  cultivation.  It  is  naturally  a  somewhat  stronger 
soil  than  the  corresponding  Norfolk  type.  It  Is  used  chiefly  for  cotton,  com, 
oats,  and  .cowpeas.  Vegetables  do  not  succeed  so  well,  nor  is  the  quality  of 
sugar-cane  sirup  so  good  as  In  the  case  of  the  Norfolk  fine  sandy  loam. 

The  most  important  fine  sandy  loams  of  the  Flatwoods  division  belong  to  the 
Portsmouth,  Coxville,  Scranton,  and  Plummer  series. 

Exclusive  of  the  prairie  belt  of  Alabama  and  Mississippi,  the  inner  division 
of  the  Coastal  Plain  embraces  large  areas  of  Ruston,  Susquehanna,  Orangeburg, 
and  Norfolk  fine  sandy  loams.  The  Coastal  Prairie  division  of  Texas  and 
Louisiana  includes  important  developments  of  fine  sandy  loams  of  the  Victoria 
and  lAke  Charles  series.    In  eastern  Texas,  northwestern  Louisiana,  and  south- 
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em  Arkansas  the  Caddo,  Susquehanna,  and  Lufkln  fine  sandy  loams  comprise 
the  most  extenslye  areas  of  this  class  of  soil.  The  Webb  and  Wilson  fine  sandy 
loams  are  the  most  important  so  far  mapped  In  central  and  west  Texas. 

Beeville  fine  sandy  loam, — ^The  type  consists  of  a  gray  fine  sandy  loam,  from 
10  to  20  inches  deep,  overlying  gray  stratified  clay,  sometimes  mottled  with 
yellow.  It  occupies  higher  terraces  along  the  streams  and  probably  represents 
an  extension  of  deposits  of  Pleistocene  age  from  the  level  coast  country  up  the 
smaller  stream  valleys.  Where  transportation  facilities  are  convenient  truck 
crops  are  profitably  grown.  The  soil  also  produces  fblr  yields  of  com  and 
cotton. 

Bienville  fine  sandy  loam, — ^The  soil  consists  of  a  gray  or  light-brown  fine 
sandy  loam  about  8  inches  deep  and  grades  into  a  light-brown  or  reddish-brown, 
sticky  fine  sandy  loam  at  depths  ranging  from  15  to  24  inches.  It  represents 
sandy  depositions  along  the  edge  of  extensive  swamps  or  at  the  Junction  of 
large  streams  when  great  volumes  of  water  were  flowing  from  the  northward. 
These  areas  are  locally  known  as  "  hammock  "  land.  They  lie  above  high  water, 
and  the  gently  rolling  surface  insures  good  drainage.  The  type  is  easy  to 
cultivate  and  is  well  adapted  to  general  farming  and  trucking. 

Bladen  /Ine  sandy  loam, — The  soil  is  a  grayish  to  pale  yellow  loamy  fine 
sand  to  light  fine  sandy  loam,  from  8  to  15  inches  deep.  The  subsoil  Is  a  fine 
sandy  clay  which  quickly  grades  into  heavy  clay,  .or  the  heavy  clay  may  directly 
underlie  the  surface  soil.  The  subsoil  is  plastic  and  sticky,  and  Is  mottled 
yellow  and  gray  in  color.  Lime  concretions  are  sometimes  encountered  in  the 
lower  section.  The  topography  Is  level  to  gently  undulating,  and  surface 
drainage  is  poor.  Oum  and  cypress  ponds  of  small  area  occur  throu^out 
the  type.  In  origin  the  type  seems  to  hold  an  Intermediate  place  between  the 
Salt  marsh  and  Ck)xville  fine  sandy  loam.  With  the  advancement  of  weather- 
ing it  is  believed  the  soil  will  assume  the  characteristics  of  the  OoxvlUe  fine 
sandy  loam.  Very  little  of  the  type  has  been  cultivated.  Some  good  yields  of 
com,  sweet  potatoes,  and  sugar  cane  have  been  secured  In  years  of  normal 
seasonal  conditions.  Drainage  will  be  necessary  to  bring  the  type  into  proper 
condition  for  cultivation. 

Boeuf  fine  sandy  loam. — ^The  surface  soil  is  a  brown,  loamy  fine  sand  8  inches 
deep,  underlain  by  a  plastic  heavy  sandy  clay.  The  line  of  demarcation 
between  soil  and  subsoil  is  well  established.  At  SO  inches  the  subsoil  becomes 
lighter  in  texture,  frequently  approaching  a  sandy  loam.  The  type  is  found 
on  small  ridges  15  to  80  feet  above  the  surrounding  flat,  alluvial  lands  and 
probably  represents  remnants  of  the  Lafayette  formation  where  the  overlying 
loess  has  been  largely  removed.  It  is  a  very  productive  type.  Cultivated 
areas  produce  from  80  to  40  bushels  of  com  and  nearly  a  bale  of  cotton  to  the 
acra 

Brennan  fine  sandy  loam, — ^The  surftice  soil  consists  of  a  gray  to  light-brown, 
heavy  fine  sandy  loam,  about  12  inches  deep.  The  subsoil  Is  a  brown,  fine 
sandy  loam,  becoming  heavier  with  depth,  and  containing  enough  silt  and  day 
in  the  lower  part  of  the  3-foot  section  to  make  it  plastic  and  sticky  when  wet 
and  to  give  it  the  characteristics  of  a  flne  sandy  clay.  The  lower  portion  of 
the  subsoil  Is  hard  and  compact  and  is  usually  so  dry  that  it  can  be  crushed  into 
a  flne  powder,  but  when  wet  it  becomes  stiff  and  plastic,  and  the  content  of 
silt  and  clay  is  very  noticeable.  The  type  is  level  to  gently  undulating  in 
topography  and  is  formed  mainly  from  the  weathering  of  an  old  deposit  of 
flne  sands  and  sandy  clays  of  sedimentary  origin,  modified  to  some  extent  by 
wash  from  the  rolling  uplands.  Only  a  very  limited  acreage  is  under  cultiva- 
tion. During  favorable  seasons  fair  yields  of  cowpeas,  com,  and  sorghum  have 
been  obtained.  The  greater  part  of  the  type  is  valued  as  pasture  land  and  sup- 
ports a  heavy  growth  of  native  grasses. 

Caddo  fine  sandy  loam. — The  soil  consists  mainly  of  sand  of  the  finer  grades, 
with  a  mixture  of  gray,  brown,  or  yellow  silt,  and  varies  in  depth  from  8  to 
80  Inches,  depending  upon  the  number  of  sand  mounds  on  the  surface.  The 
Jntermound  areas  are  usually  dark  brown  and  the  hillocks  lighter  colored. 
The  subsoil  over  the  more  level  areas  is  heavier  in  texture  and  composed  of 
gray  or  mottled  red  and  yellow  silt  and  clay,  quite  impervious  to  water  and  In 
places  approaching  the  structure  of  hardpan.  Over  areas  where  the  sand 
mounds  are  more  prevalent  it  is  usually  lighter  and  more  nearly  like  the  surface 
soil.  Iron  concretions  are  sometimes  found  in  the  surface  8  to  10  inches  of  soil. 
The  sandy  material  of  the  upper  part  of  the  sand  mounds  is  usually  leachy,  the 
silty  material  collecting  around  the  base  and  forming  an  almost  impervious 
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subsoil.  This  material  resembles  the  Norfolk  fine  sandy  loam,  the  main  points 
of  difference  being  In  the  topography  and  in  the  color  of  the  subsoil. 

The  type  occupies  rather  depressed  situations,  with  level  to  gently  rolling 
topography.  It  not  infrequently  marks  the  flat,  swampy  areas  out  of  which 
streams  flow  and  is  also  found  in  the  low,  flat  areas  skirting  lakes.  The  type 
Is  derived  from  beds  of  sandy  clays  belonging  to  the  Port  Huron  group,  which 
represent  old  lake  beds  or  swampy  lands  that  are  Just  beginning  to  develop 
drainage  channels.  The  soil  is  suited  to  crops  requiring  a  moist  soil,  and  it  is 
probable  that  sugar  cane,  rice,  and  certain  varieties  of  truck,  such  as  straw- 
berries and  cabbage,  would  do  well.  £2xcept  where  the  sand  mounds  are  B9 
numerous  as  to  interfere  with  flooding  rice  can  be  grown  on  this  soU,  the 
greater  part  of  it  being  better  adapted  to  this  crop  than  any  other.  Com  and 
cotton  are  the  principal  crops  for  which  the  type  is  now  used. 

Ooxville  fine  sandy  loam, — The  soil  consists  of  a  gray  to  dark-gray  moderately 
heavy  flue  sandy  loam,  varying  in  depth  from  6  to  20  inches,  with  an  average 
depth  of  10  inches.  The  subsoil  is  a  stiff,  rather  plastic  clay,  which  ranges  In 
color  from  yellow  in  the  upper  part  to  mottled  yellow,  drab,  and  bright  red 
in  the  lower  section.  Small  iron  concretions  and  quartz  gravel  are  sometimes 
encountered  in  both  soil  and  subsoil.  The  topography  is  generally  undulating 
to  flat  Where  thoroughly  drained  by  open  ditches  the  type  is  well  suited  to 
cotton,  sweet  potatoes,  and  the  Klondike  strawberry.  It  is  not  as  good  for 
early  truck  as  the  corresponding  member  of  the  Norfolk  series,  althou^  better 
for  cotton  and  strawberries.    Lime  is  needed  to  improve  the  structure. 

Crockett  fine  sandy  loam, — ^Tbe  soil  is  a  dark-brown  to  nearly  black  flne  sandy 
loam  or  heavy  flne  sandy  loam,  varying  in  depth  from  6  to  12  inches.  The 
subsoil  is  a  loam  which  grades  into  a  stiff  clay  loam,  generally  mottled  with 
red  or  yellow  and  often  carrying  concretions  of  iron  gravel.  It  is  found  as 
gently  rolling  prairie  land  with  occasional  gravelly  hillocks.  Drainage  Is  good. 
This  soil  is  particularly  adapted  to  oats  and  com. 

Durant  fine  sandy  loam, — ^The  soil  Is  a  heavy  flne  sandy  loam,  from  14  to  18 
Inches  deep.  It  has  a  characteristic  chocolate-brown  color  that  is  uniform 
throughout  the  type.  The  subsoil  is  usually  mottled  yellow  and  brown  and  In 
the  heavier  phase  grades  downward  into  a  clay  loam.  The  type  occupies  rolling 
pralriesL  The  material  is  derived  from  the  weathered  product  of  the  Bokchito 
formation  of  Cretaceous  age.  Ck)tton,  com,  and  oats  are  the  principal  crops 
grown  and  give  fair  yields. 

Duval  fine  sandy  loam, — The  soil  is  usually  a  reddish-brown  flne  sandy  loam, 
from  6  to  12  inches  deep.  The  surface  few  inches  of  material  is  very  sandy 
and  might  be  classed  as  a  loamy  flne  sand,  the  lighter  texture  being  due  to 
the  removal  of  the  flne  particles  by  wind.  The  subsoil  is  a  light  sandy  clay  of 
practically  the  same  color  as  the  soil  except  where  the  former  has  been 
darkened  by  accumulations  of  organic  matter.  Limestone  and  occasionally 
sandstone  are  encountered  at  depths  ranging  from  a  few  inches  to  4  or  6  feet 
and  outcrops  are  of  frequent  occurrence.  The  origin  of  this  soil  is  very  similar 
to  that  of  the  Duval  flne  sand  and  it  simply  represents  areas  where  a  larger 
amount  of  flne  material  is  present  The  topography  varies  from  gently  undu- 
lating to  rolling  and  hilly.  The  type  supports  a  heavy  growth  of  scrubby 
chaparral,  gnajlllo,  and  numerous  varieties  of  thorny  bushes  and  cactus.  The 
amount  of  mesquite  is  small,  especially  where  the  rock  is  near  the  surface. 
Very  little  of  the  type  has  been  cultivated.  Its  agricultural  value  depends 
largely  upon  the  depth  to  the  underlying  limestone,  the  soil  over  a  large  pro- 
portion of  the  area  being  scarcely  deep  enough  to  Justify  its  use  for  general 
agriculture.  Areas  of  deeper  soil,  where  moisture  conditions  are  favorable,  are 
very  productive  and  well  suited  to  cotton,  truck,  fruits,  and  grapes.  Peaches 
should  prove  successful  on  this  type  under  irrigation. 

Edna  fine  sandy  loam. — ^This  ^pe  consists  of  a  gray  flne  sandy  loam  or 
loamy  flne  sand,  from  8  to  20  inches  deep.  The  subsoil  to  a  depth  of  86  inches 
or  more  consists  of  mottled  gray  and  yellow  impervious  clay.  There  is  a  very 
distinct  line  of  demarcation  between  the  soil  find  subsoil.  Small  sand  mounds 
are  characteristic  surface  features.  The  type  is  sedimentary  in  origin,  having 
been  formed  from  noncalcareous  deposits  laid  down  in  shallow  Gulf  waters 
during  Pleistocene  times.  The  topography  is  almost  level,  with  gently  undulat- 
ing and  slightly  rolling  areas  near  the  streams.  The  type  is  devoid  of  timber 
except  for  small  strips  near  the  drainageways.  It  is  not  a  Very  strong  soiU 
but  under  proper  treatment  gives  fttir  yields  of  cotton,  com,  and  other  general 
farm  crops.  It  is  well  adapted  to  the  production  of  tmck,  and  some  areas  are 
being  utilized  for  this  purpose. 
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Blkton  fine  aan4y  ioofii.— The  soil  conslsto  of  a  beayy,  dark-gray,  medltim  to 
fine  sandy  loam,  about  10  Incfaes  deep,  frequently  containing  a  rather  hl|^ 
percentage  of  sUt  and  having  a  sUghfly  stld^  feel.  Below  this,  to  a  depth  of 
15  to  20  lnebes»  Is  a  very  light-yellow  fine  sandy  loan,  sometimes  almost  white, 
and  not  quite  so  heavy  as  the  snrf&ce  soil.  The  subsoil  is  a  mottled  gray  or 
bluish  sandy  clay,  varying  occasionally  in  texture  and  frequently  showing  a 
y^owish  or  drab  color  spotted  or  streaked  with  iron  stains.  It  is  a  wet  and 
poorly  drained  soil  and  little  of  it  is  under  cultivation.  A  system  of  drainage 
must  be  established  before  agriculture  can  be  made  successful.  Under  good 
conditions  only  fair  yields  are  obtained. 

CH)liad  fine  sandy  loam.— The  soil  consists  of  a  dark-gray  to  black  fine  sandy 
loam,  from  8  to  20  inches  deep,  underlain  by  red  to  reddish-brown  sandy  day 
or  clay  loam.  At  depths  ranging  from  2  to  6  feet,  a  soft,  white  calcareous  ma- 
terial is  encountered,  which  is  sometimes  exposed  on  the  steep  slopes.  rAe 
topography  is  gently  rolling  and  drainage  is  good.  Owing  to  the  ease  of 
cultivation,  its  water-holdlng  capacity,  and  its  natural  productiveness,  the  type 
is  well  adapted  to  truck  and  other  hand-cultivated  crops. 

Qrad^  fine  aandy  loam, — ^The  type  consists  of  a  dark-colored  fine  sandy  loam 
from  8  to  15  Inches  deep,  resting  upon  a  mottled  drab,  yellow,  and  red,  tena- 
elous,  impervious  clay,  whldti  contains  varying  amounts  of  the  finer  grades  of 
sand.  It  occupies  sink-hole  depressions  and  nearly  level  to  flat,  poorly  drained 
country,  slightly  elevated  above  the  stream  channels  or  swampy  flood  plain 
which  it  borders.  Small  flat  areas  in  the  uplands  occur  as  saucer-like  de- 
pressions and  require  artificial  drainage.  The  surface  soil  is  composed  of  re- 
worked upland  material  in  which  a  large  amount  of  organic  matter  has  been 
incorporated.  The  subsoil  is  derived  from  or  influenced  by  the  underlying 
limestone  which  may  be  encountered  within  the  8-foot  section.  Sinks,  de- 
pressions, and  underground  stream  channels  are  formed  by  the  weathering  of 
the  limestone  and  are  characteristic  features  in  some  localities.  The  type  In 
some  localities  is  known  as  "hammock  land**  and  is  recognised  as  a  productive 
soil.  It  produces  good  yields  of  sugar  cane  and  com  in  favorable  seasons.  Tbe 
timber  growth  consists  of  oaks,  beech,  gum,  magnolia,  and  scattering  pine. 

Greenville  fine  aandy  loam. — The  soil  is  a  red,  medium  to  flne  textured  sandy 
loam,  ranging  in  depth  from  4  to  15  inches.  The  subsoil  to  a  depth  of  several 
feet  is  a  bri^t  red  sandy  clay.  The  type  occupies  level,  plateau-like  stretches 
in  close  proximity  to  streams,  and  is  well  drained.  It  is  derived  from  the 
weathering  of  Lafayette  clays.  The  native  forest  growth  consists  of  pine,  red 
and  white  oaks,  post  oak,  and  hickory.  Ootton  and  com  are  the  chief  crops 
grown,  and  the  yields  are  good.  The  soil  is  also  well  adapted  to  fmits  and 
early  truck  crops.  Irish  potatoes,  radishes,  and  onions  are  grown  and  give 
large  returns.  The  type  should  also  produce  a  high  grade  of  Cuban  leaf 
tobacco. 

Hoffman  fine  sandy  loam. — ^The  soil  consists  of  a  light-gray  to  yellowish  flne 
sand  to  loamy  fine  nand,  from  12  to  15  inches  deep.  The  subsoil  is  a  rather 
stiff,  plastic  sandy  clay  con^icuously  mottled  with  purplish  and  pinkish  red, 
gray,  and  yellow.  Pebbles  and  fragments  of  iron-cemented  sandstone  occur 
throughout  the  soil  section.  The  topography  is  somewhat  broken,  being  usually 
rougher  than  that  of  the  Norfolk  flne  sandy  loam.  The  type  is  generally  c<»i- 
sidered  poor,  although  with  careful  handling  much  of  it  gives  fairly  good  re- 
sults with  cotton,  com,  peanuts,  sweet  potatoes,  cowpeas,  and  velvet  beans. 

Bouston  fine  sandy  loam. — ^Thls  type  consists  of  8  to  12  inches  of  dark  gray, 
brown,  or  blade  flne  sandy  loam  underlain  to  a  depth  of  36  inches  by  dark  gray 
to  brown  heavy  sandy  loam  to  clay  loam.  Often  at  18  to  24  Inches  a  stratum 
of  white,  calcareous  material  is  encountered  and  this  sometimes  outcrops  In 
small  spots  on  the  slopes  and  tops  of  the  hills.  This  type  Is  derived  from 
sandy  calcareous  formations.  The  surface  is  moderately  rolling  to  very  rolling 
and  hilly.  It  was  originally  prairie,  although  an  occasional  mesqulte  and 
huisache  tree  Is  found.  The  soil  is  quite  fertile  and  produces  from  one- 
fourth  to  1  bale  of  cotton  per  acre,  20  to  40  bushels  of  com,  and  good  yields  of 
sorghum  and  other  general  farm  crops.  It  Is  well  adapted  to  truck  crops, 
especially  cabbage,  onions,  tomatoes,  and  potatoes. 

Lake  Charles  fine  sandy  loam. — The  soil  Is  a  dark-brown  or  black  or  some- 
times light-gray,  heavy  very  flne  sandy  loam,  14  Inches  In  depth.  The  subsoil 
is  a  loam  which  grades  at  10  Inches  Into  a  clay  loam  containing  some  silt, 
which  In  turn  Is  underlain  by  a  mottled  clay,  often  carrying  iron  or  lime  con- 
cretions. The  type  Is  found  on  the  higher  elevations  and  is  marked  by  sand 
hummocks.    It  owes  Its  texture  to  local  erosion  and  admixture  of  sand  from 
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hummock  areas,  and  was  origUially  a  coastal  deposit.  It  is  adapted  to  cropi 
requiring  light  soils  and  medium  drainage. 

Lomalto  fine  sandy  loam.— The  type  consists  of  grayish-brown  to  dark-browm 
loamy  fine  sand  to  fine  sandy  loam  from  10  to  12  inches  de^,  underlain  by  a 
heavy  fine  sandy  loam  or  loam  which  grades  into  a  gray  clay  at  a  depth  of 
2  or  3  feet  The  soil  has  been  formed  by  the  incorporation  of  organic  matter 
with  the  sandy  material  deposited  over  the  gray  clays.  The  topography  is 
level  to  slightly  undulating.  The  characteristic  vegetation  is  the  sacahuistle 
grass,  although  a  scattering  growth  of  mesquite  is  found  upon  areas  adjoining 
the  Victoria  fine  sandy  loam.  None  of  the  type  is- under  cultivation  and  unless 
freed  from  alkali  salts  it  is  doubtful  whether  crops  would  prove  successful.  It 
is  now  used  for  pasture  and  under  present  conditions  is  best  devoted  to  this 
purpose. 

Lufkin  fine  sandy  loam, — This  soil  type  consists  of  a  gray  or  brown  fine 
loamy  sand  or  light  sandy  loam  about  12  Inches  in  depth,  resting  on  a  mottled 
gray  and  yellow,  plastic.  Impervious  sandy  clay  subsoil.  The  surface  is  level 
to  rolling  and  drainage  is  well  established.  The  type  is  derived  from  Coastal 
Plain  deposits.  The  timber  growth  is  chiefly  scrub  oak.  Cotton  and  com  are 
the  principal  crops. 

Mattamvskeet  flne  sandy  loam. — ^The  soil  consists  of  a  brown  or  black  fine 
sandy  loam  varying  in  depth  from  10  to  20  inches.  The  subsoil  is  a  gray  or 
brown  very  fine  sand.  When  wet  the  soil  is  decidedly  mucky,  but  upon  drying 
out  it  has  the  appearance  of  flue  sandy  loam,  with  a  high  organic-matter  content 
When  reclaimed  this  soU  should  be  well  suited  to  crops  like  cabbage,  celery, 
potatoes,  onions,  and  com. 

Horfolk  fine  sandy  loam, — ^The  surface  soil  consists  of  a  pale-yellow  or  gray 
fine  sandy  loam  6  to  8  inches  deep,  and  is  underlain  by  a  yellow  fine  sandy  loam, 
which  grades  into  a  light  sandy  clay  at  an  average  depth  of  18  inches.  The 
type  occupies  level  plains  and  rolling  uplands  and  is  generally  well  drained. 
It  gives  moderate  yields  of  com,  and  is  well  adapted  to  late  truck  crops,  and  in 
parts  of  the  South  to  cotton  and  to  bright  yellow  tobacco.  This  soil  is  not  as 
valuable  for  early  truck  as  the  Norfolk  fine  sand,  but  makes  a  good  medium  to 
late  truck  soil.  In  North  Carolina  it  is  considered  a  better  tobacco  soil  than  the 
Norfolk  sandy  loam,  and  fully  equal,  if  not  superior,  to  the  Norfolk  fine  sand. 

Oktihbeha  fine  sandy  loam, — ^This  type  consists  of  6  to  10  inches  of  brownish- 
gray  to  light-brown  fine  sandy  loam,  grading  directly  into  a  rather  heavy,  yellow- 
ish-brown sandy  day,  which  becomes  mottled  at  depths  varying  from  2  to  3 
feet  Numerous  phases  occur  as  a  result  of  erosion  and  difference  in  drainage 
conditions.  The  topography  is  rolling,  and  except  for  local  seepage  drainage  is 
good.  It  is  derived  from  the  sandy  clay  known  as  the  Yellow  Loam  formation. 
The  original  forest  growth  consists  largely  of  oats,  hickory,  and  maple.  The 
type  is  largely  under  cultivation  to  cotton  and  com,  but  its  agricultural  value 
Is  lessened  by  severe  erosion.    Peaches,  pears,  and  plums  do  well. 

Oranffehurg  fine  sandy  loam. — ^The  soil  consists  of  a  gray  to  brown  fine  sand^ 
or  light  fine  sandy  loam  from  4  to  15  inches  deep,  underlain  by  a  red  sandy' 
clay.  The  type  occupies  level  and  rolling  to  hilly  areas  In  uplands  and  has 
good  drainage.  It  is  well  adapted  to  cotton,  gives  fair  yields  of  com,  and  is 
particularly  well  adapted  to  tmck  crops,  peaches,  and,  in  Texas,  to  Cuban  filler 
tobacco.    It  is  the  principal  peach  soil  of  the  Fort  Valley  area,  Georgia. 

Parktoood  fine  sandy  loam.— -This  soil  is  a  gray  to  grayish-brown  loamy  fine 
sand,  6  to  8  inches  deep.  The  subsoil  consists  of  a  light  sandy  clay  to  heavy 
clay  loam  of  a  grayish-brown  to  grayish-yellow  color,  grading  at  a  depth  of  20 
inches  into  a  grayish  or  white  marl.  Drainage  is  often  poor  owing  to  the  flat 
surface.  Where  open  ditches  have  been  established,  good  crops  of  com  and 
oats  have  been  grown.    The  type  is  considered  good  for  general  farming. 

Ph^a  fine  sandy  loam.— The  surface  soil  is  a  gray  to  light-brown  fine  sandy 
loam  from  6  to  10  inches  deep.  The  subsoil  is  a  yellowish-brown,  heavy  fine 
sandy  loam,  which  gradually  grades  into  a  fine  sandy  clay  or  sllty  clay.  The 
lower  subsoil  is  usually  mottled  with  reddish-yellow  and  gray  colors.  A  heavy 
clay  substratum  is  encountered  at  3  to  6  feet.  The  surftice  configuration  is 
flat  to  gently  rolling  or  undulating.  Ditching  is  necessary  on  some  of  the  more 
level  areas.  The  type  is  deficient  in  organic  matter  and  for  best  results  requires 
the  occasional  plowing  under  of  such  crops  as  cowpeas  and  rye.  Cotton,  corn, 
peanuts,  oats,  rye,  cowpeas,  soy  beans,  and  sorghum  give  good  results  under 
proper  soil  management 

Plummer  fine  sandy  loam.— The  soil  is  a  gray,  loamy  fine  sand  sometimes 
ftiintly  mottled  with  brown.    At  8  to  18  Inches  a  compact  loamy  fine  sand  of 
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gray  color  or  gray  mottied  with  streaks  of  brown  or  yellow  is  encountered. 
Below  this  is  a  mottled  gray  or  yellow  fine  sandy  clay  or  sticky  fine  sand,  Includ- 
log  pockets  or  layers  of  yellowish  plastic  fine  sandy  clay.  As  a  rule  the  type  is 
poorly  drained  on  account  of  its  fiat  surface  and  low  position.  Cypress,  pine, 
and  cabbage  palmetto  constitute  the  main  timber  growth.  The  soil  is  typically 
deyeloped  in  the  fiatwoods  country  of  the  Coastal  Plains.  Very  little  of  it  has 
been  utilized  for  agriculture,  but  with  the  establishment  of  good  drainage  oats, 
com,  and  sugar  cane  would  probably  give  good  results  if  fertilized.  A  number 
of  vegetables,  such  as  onions,  lettuce,  and  cabbage,  could  also  be  grown 
profitably. 

Portsmouth  fine  sandy  loam.— The  soil  to  an  average  depth  of  12  inches  is  a 
Mack  or  rusty  brown,  mucky  fine  sandy  loam,  compact  and  heavy  when  wet. 
Large  quantities  of  organic  matter  in  all  stages  of  decomposition  are  usually 
present  Under  continued  cultivation  the  soil  becomes  lighter  in  both  color 
and  texture  and  the  sand  content  more  pronounced.  The  subsoil  is  usually 
a  mottled  drab  and  yellow,  massive  and  sticky,  sandy  clay,  with  a  depth  of 
more  than  86  inches,  and  Is  underlain  occasionally  by  a  layer  of  very  fine  white 
or  gray  sand.  Where  the  type  occurs  within  sand  areas  the  subsoil  often  con- 
sists entirely  of  sand.  The  surface  is  level  or  slightly  depressed.  The  type 
ewes  its  existence  and  its  peculiar  characteristics  to  poor  drainage.  In  some 
eases  artificial  drainage  is  impracticable  owing  to  the  level  surface.  The  type 
supports  a  heavy  growtJi  of  cypress,  gum,  magnolia,  and  other  water-loving  trees 
and  undergrowth.  When  cleared  and  properly  drained  Irish  potatoes  and 
cabbages  are  successfully  grown,  especially  the  latter.  Cotton  and  com  give 
fair  yields  in  favorable  situations.  The  type  is  well  adapted  to  onions  and  Bome 
of  the  berry  fruits. 

Ruaton  fine  sandy  loam. — The  soil  of  this  type  is  a  light-gray  or  yellowish- 
gray  fine  sandy  loam  of  variable  depth,  but  averaging  about  20  inches.  The  sub- 
soil is  a  buff  or  reddish  yellow,  somewhat  mottled  heavy  fine  sandy  loam  or 
sandy  clay.  The  subsoil  is  not  so  red  as  that  of  the  Orangeburg  fine  sandy 
loam,  but  more  so  than  the  Norfolk  fine  sandy  loam.  The  type  occupies  broad, 
high  divides  and  long,  gentle  slopes  reaching  to  stream  bottoms.  The  topogra- 
phy varies  from  nearly  level  to  gently  rolling,  and  the  drainage,  while  usually 
good,  is  sometimes  deficient.  The  soil  is  Inclined  to  be  droughty  and  crop 
yields  diminish  under  the  usual  methods  of  management.  The  type  is  derived 
from  unconsolidated  sediments  of  the  Eocene  period,  modified  by  an  admixture 
of  Lafayette  material.  The  natural  forest  growth  consists  of  oak  and  shortleaf 
pine. 

Sassafras  fine  sandy  loam. — ^The  surface  2  or  3  inches  Is  light  brown  in  color, 
but  grades  gradually  into  a  pale-yellow  material  which  extends  to  a  depth 
varying  from  12  to  20  Inches.  The  soil  has  the  texture  of  a  sllty  fine  sandy 
loam  and  is  underlain  by  a  reddish  light  sllty  loam.  The  type  is  found  largely 
on  lower  fiat  lands  along  the  water  front  where  drainage  is  poor.  It  also  occurs 
upon  higher,  moderately  rolling  areas  with  better  drainage.  It  is  derived  from 
the  weathering  of  marine  deposits.  Native  trees  consist  mainly  of  pine,  white 
oak,  chestnut,  and  sweet  and  black  gum.  A  portion  of  the  type  is  devoted  to 
general  farming,  including  such  crops  as  wheat,  com,  grass,  and  tomatoes. 
Poorly  drained  areas  could  be  made  productive  by  drainage  and  without  pro- 
mbltive  outlay  of  money, 

Scranton  fine  sandy  loam. — ^The  soil  consists  of  a  dark-gray,  fine  sandy  loam 
firom  8  to  10  inches  deep,  passing  abruptly  into  a  yellow  or  yellowish-gray  fine 
■andy  loam,  becoming  heavier  with  depth.  There  is  usually  little  or  no  mottling 
in  the  subsoil.  The  type  occurs  as  relatively  broad  areas  of  flat  to  gently  undu- 
lating topography,  often  occupying  gentle  slopes  between  the  Norfolk  and  Ports- 
mouth series.  Drainage  is  better  than  that  of  the  Portsmouth  fine  sandy  loam 
and  not  so  good  as  the  Norfolk  fine  sandy  loam.  The  forest  growth  consists  of 
long-leaf  and  short-leaf  pine.  The  type  Is  adapted  to  practically  the  same  crops 
as  the  Norfolk  fine  sandy  loam,  but  on  account  of  the  higher  content  of  organic 
matter  is  a  stronger  soil. 

Susquehanna  fine  sandy  loam. — ^The  soil  Is  a  gray  to  brown  fine  sand  or  light 
fine  sandy  loam  about  12  Inches  deep,  resting  upon  a  red  or  yellowish-red  clay, 
which  is  usually  stiff  and  plastic  and  mottled  in  the  lower  depths.  Iron  con- 
cretions are  found  throughout  the  soil  profile.  The  type  has  been  derived 
prindpally  from  the  underlying  clays.  The  surface  is  generally  rolling  or  hlllyi 
and  erosion  is  sometimes  quite  pronounced.  The  soil  is  adapted  to  fruits  and 
vegetables.  Potatoes  and  peaches  do  exceptionally  well.  Cotton  and  com  give 
medium  yields. 
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Victoria  fine  sandy  loam, — ^The  soil  consists  of  a  light-brown  to  gray  fine 
sandy  loam  from  12  to  15  Inches  deep  and  is  underlain  by  a  lighter  colored  sandy 
clay  which  is  often  mottled  with  iron  stains.  This  extends  to  a  depth  of  86 
inches,  and  In  the  lower  depths  carries  thin  local  deposits  of  lime.  The  type 
occurs  principally  as  hills  and  bluffs  adjacent  to  the  ancient  coast  line  of  Nueces 
Bay.  The  surface  varies  from  nearly  level  to  quite  rolling  and  the  drain- 
age is  excellent  The  surface  material  is  of  aeolian  origin,  having  been  blown 
from  the  old  coast  line  and  deposited  as  a  surface  mantle  over  the  older 
calcareous  clays  of  Tertiary  age.  With  heavy  fertilization  It  is  an  excellent 
soil  for  such  early  truck  crops  as  onions  and  cabbage.  Melons,  tomatoes,  let- 
tuce, and  sweet  potatoes  also  do  well.  Such  general  farm  crops  as  cotton  and 
com  produce  fair  yields. 

Wel>l>  fine  aa/ndy  loam. — The  soil  to  an  average  depth  of  10  or  12  inches  Is  a 
light-brown  to  reddish-brown  fine  sandy  loam.  Rounded  gravel  is  sometimes 
found  scattered  over  the  surface  or  mixed  with  the  soil,  although  the  type  as 
a  whole  is  generally  free  from  gravel  or  rock  fragments  and  is  very  uniform 
In  texture  and  color.  The  subsoil  consists  of  a  brown  to  reddish-brown  very 
sandy  clay.  The  upper  part  contains  a  considerable  amount  of  fine  sand  and 
closely  resembles  a  very  heavy,  sticky,  sandy  loam.  This  becomes  heavier  with 
depth,  and  at  18  to  20  Inches  grades  into  a  compact  sandy  clay,  sticky  and 
tenacious  when  wet,  but  still  containing  a  large  percentage  of  medium  and  fine 
sand.  The  type  occupies  level  to  gently  rolling  areas  and  is  of  sedimentary 
origin,  formed  from  the  reworking  of  older  Coastal  Plain  deposits.  Small  areas 
have  been  put  under  irrigation.  The  soil  is  productive  and  where  irrigated 
produces  good  yields.  The  irrigated  land  is  used  mainly  for. growing  onions 
and  seems  well  adapted  to  this  crop.  Sweet  potatoes,  cabbage,  turnips,  and 
beets  have  been  grown  to  a  very  limited  extent  on  such  lands.  Cowpeas  do  well 
on  both  the  unirrigated  and  irrigated  areas.  Com  and  sorghum  give  fair  yields 
on  unirrigated  areas  during  favorable  seasons.  A  good  quality  of  tobacco  leaf 
has  been  produced  on  this  soil. 

Wilson  fine  sandy  loam, — ^The  soil  is  a  dark-gray  to  nearly  black  fine  sandy 
loam  varying  in  depth  from  7  to  15  iuche.s.  The  subsoil  is  a  dark-colored  clay 
loam  which  is  very  stiff  and  compact  at  lower  depths.  The  type  occurs  as 
high  prairie  land  and  also  as  second-bottom  flats  adjacent  to  streams  such  as 
the  Brazos  River.  Drainage  is  good  and  the  type  more  or  less  subject  to 
drought  during  June  and  July.  If  water  is  allowed  to  stand  after  rains,  the 
soil  becomes  cmsted  and  hard  to  manage.  The  native  growth  is  largely 
mesquite.  Practically  all  of  the  type  is  in  cultivation  to  cotton  and  com. 
Fair  yields  of  both  are  obtained,  although  com  is  liable  to  suffer  from  drought 

Area  and  distribution  of  the  fine  sandy  loams. 


Soil 


state  or  area.> 


Acres. 


NorfDlk  fine  sandy  loam.. 


Orangeburg  fine  sandy  loam. . 


Duval  fine  sandy  loam 

Susquehanna  fine  sandy  loam . 


Victoria  fine  sandy  loam. . 

Edna  fine  sandy  loam 

Brennan  fine  sandy  loam.. 
Ruston  fine  sandy  loam.. . 


Webb  fine  sandy  kam 

Portsmouth  fine  sandy  loam. 


Iiufldn  fine  sandy  loam. . 
OoLiad  fine  sandy  loam. . . 
Caddo  fine  sandy  loam. . . 
Coxvffle  fine  sandy  loam. 


Alabama  L  2, 5, 9, 13, 17, 18, 22. 25, 29, 30. 32, 34, 37;  Florida  1, 2, 
6.  6,  7;  Georgia  1,  2,  8, 10, 11, 15, 16,  W:  Louisiana  2,  3, 5,  U; 
Mississippi 2,3.8,9.10, 11,12, 14,15,1?  '■^^■.  N^^rtb  Ctjfoltiia0,7, 
8, 9, 15, 19, 20, 21, 22, 24;  South  C^U  ~  s,  id,  ]  2. 14.  16; 

Texas  1,  6, 10, 13, 14, 19,  20, 21,  24,  29  -  inls  6. 6,  1(],  12. 

Alabama  1, 2. 8, 5, 8, 9, 12, 13, 14, 17. 29,  :  , . : ,  .2,  M,  37;  Arkan- 
sas 3;  Florida  2, 5, 6, 7;  Georgia  1. 3,  \  j  ] ,  it^;  Lat^lslana  2. 3, 
5,9, 12, 13, 14:  Mississippi  2, 3, 4, 6, 8,  '*.  10. 12,  U,  14. 15, 18, 20; 
North  Carolina  8,  24;  OkLahoma  1  R<>iH1i  CuraLkm  7,  10; 
Texas  1, 3, 13, 14, 15, 18, 19,  21,  23,  24,  28. 

Texas  27,  28 

Alabama  3, 5, 8, 9, 12, 22, 32, 87;  Georgia  11, 16;  Louisiana  2, 3, 
5, 9, 14;  Mississippi  8, 9, 12, 14, 20;  Texas  2, 3, 6, 7, 9, 10, 11, 13, 
14,  20,  24,  26,  29,  31. 

Texas  12,  27 

Texas  12 

Texas  27 

Alabama  8, 17,  22,  27,  37;  Louisiana  9;  Mississippi  5,  9, 10, 12, 
17,20. 

Texas  16, 27,  28 

Alabama  29;  Florida  4,  5;  Georgia  2, 10, 11, 16, 19;  Mississippi 
18;  North  Carolina  6,  8,  9, 15,  19,  20,  21,  22,  24;  South  Caro- 
lina 4,  6,  7, 10, 12, 16;  Virginia  12. 

Mississippi  3, 14;  Texas  3,  7, 10, 18,  24, 29 

Texas 2o ...........................i 

Louisiana's' 8,  9.  H;  Texas'6, 10,  "13, 29 . . ! ! 

South  Carolina  7, 10 


i  For  key  to  numbers  in  this  column  see  p.  783. 


4,682,992 


3,088,064 


2,240.900 
1,898,496 


1,444,608 
1,248,768 
1,108,224 
1,010,624 

097,248 
459,684 


274,176 
172,800 
172,028 
150,784 
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Area  and  dUtrilmtion  of  the  fine  eondy  Iooitm— Continued . 


Boll  name. 


BtftteoruML 


▲cm. 


Lake  Charles  fine  sandy  loam. . 

Beevflle  fine  sandv  loam 

Bwsudna  fine  sandv  loam 

Diirant  fine  sandy  loam 

Lomato  fine  sandy  loam 

Oktibbeha  fine  sandy  loam. . . . 

Scranton  fine  sandy  loam 

Hooston  fine  sandy  loam 

Greenville  line  sandy  loam 

Plummer  fine  sandy  loam 

Elkton  fine  sandy  loam 

Bladen  fine  sandy  loam 

Pheba  fine  sandy  loam 

ICattamuakeet  fine  sandy  loam 

Bienville  fine  sandy  loam 

Crockett  fine  sandy  loam 

Wfiaon  fine  sandy  loam 

Hofllman  fiine  sandy  loam 

Orady  fine  sandy  loam 

Boeui  fine  sandy  loam 

Parkwood  fine  sandy  loam 


Louisiana  1, 6,  8 

Texas  12, 28 

Maryland  1. 2.  4, 8, 0:  New  Jeney  1 

Oklahoma  2;  Texas  d,  11 

Texas  12,  27 

Alabama  17;  Mississippi  3.  ID.  12, 14.  Ifi 

Alabama  29;  Georgia  2;  Misissippi  18 

Texas  12 

Alabama  1, 3, 5, 37;  Georgia  8;  Louisiana  9. 

FlorIda4;  Georgia  10. 

Virginias 

Georgia  10 

Mississippi  14 

North  Carolina  16 

Louisiana  2,  9 

Texas  24 

....do 

Georgia  2 

Florida  7 

Louisiana  6 

Georgia  10 


Total.. 


143,994 
117,W4 
1(A,OT$ 
89,8M 
83,944 
82,944 
64,704 
64,513 
60,544 
27,008 
14,656 
14,502 
13,696 
11,584 
6,336 
4,416 
4,388 
2,112 

320 
320 


19,468,028 


VERY  FINE  SANDY  LOAM  PHASE. 

The  very  fine  sandy  loams  more  properly  constitute  a  phase  of  the  fine  sandy 
loams  than  a  distinct  soil  group.  These  soils  grade  from  fine  sandy  loams  toward 
silt  loams  in  such  a  way  that  it  is  frequently  difficult  to  establish  the  boundaries. 
In  fact,  this  can  only  be  done  by  the  most  careful  examinations  under  field 
conditions. 

The  typical  very  fine  sandy  loams  are,  under  similar  conditions  of  drainage, 
a  little  more  productive  than  the  fine  sandy  loams  of  the  same  series  and  are 
somewhat  more  easily  worked  and  maintained  in  mellow  tilth  than  the  silt 
loams. 

The  very  fine  sandy  loams  comprise  a  relatively  small  area  as  compared  with 
the  fine  sandy  loams. 

Bladen  very  fine  sandy  loam, — ^The  soil  is  a  grayish  very  fine  sandy  loam 
averaging  10  inches  deep.  The  subsoil  is  a  grayish  very  fine  sandy  clay  which 
at  about  18  to  24  inches  grades  into  a  plastic,  mottled  yellow  and  red  heavy 
clay.  The  surface  Is  flat  and  the  drainage  poor.  The  type  is  timbered  with 
pine,  cabbage  palmetto,  gums,  bays,  and  saw  palmetto.  When  drained  it  is 
likely  that  sugar  cane,  corn,  oats,  forage  crops,  and  cotton  will  do  well. 

Coxville  very  fine  sandy  loam. — ^The  soil  is  a  dark-brown,  mellow,  very  fine 
sandy  loam  of  high  organic-matter  content  and  from  10  to  24  inches  deep.  The 
subsoil  is  a  drab  to  yellowish  fine  sandy  clay  which  quickly  grades  into  compact, 
rather  plastic  clay,  mottled  with  yellow,  drab  and  bright  red.  The  type  occurs 
as  fiat  and  slightly  depressed  areas,  usually  as  savanna  or  sparsely  timbered 
land.  When  drained  it  produces  good  crops  of  cotton,  com,  oats,  forage,  and 
strawberries.    Applications  of  lime  are  quite  beneficial. 

Durant  very  fine  sandy  loam. — ^Thls  type  consists  of  a  yellowish-brown  very 
fine  sandy  loam  underlain  by  a  pale  yellowish-gray  very  fine  sandy  loam  slightly 
heavier  than  the  surface  soil.  The  soil  varies  in  texture  from  a  heavy  very  fine 
sandy  loam  to  light  loam.  Thin  layers  of  limestone  occur  throughout  the  type 
and  fragments  are  occasionally  scattered  over  the  surface.  The  topography  is 
broken  and  hilly  and  the  surface  is  cut  by  numerous  V-shaped  valleys.  Little 
of  the  type  is  under  cultivation,  the  greater  part  being  used  for  grazing.  It 
is  best  adapted  to  this  purpose,  as  it  is  too  hilly  and  badly  eroded  to  permit  of 
easy  cultivation. 

Hyde  very  fine  sandy  loam, — ^The  soil  is  a  gray  to  dark-gray  very  fine  sandy 
loam,  from  6  to  8  inches  deep.  The  subsoil  is  a  light-gray,  compact  very  fine 
sand  or  fine  sandy  loam.  The  type  occupies  ridges  and  low,  fiat,  poorly  drained 
situations.  With  the  establishment  of  good  drainage  conditions  it  is  well 
suited  to  cotton,  com,  oats,  potatoes,  and  vegetables. 

MatiamAtskeet  very  fine  sa/ndy  loam, — ^The  soil  consists  of  a  silty  very  fine 
sandy  loam  86  inches  deep.    When  wet  the  type  is  brown,  but  on  drying  out 
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it  becomes  dark-gray  or  drab.  In  placea  a  bluish  silty  day  or  fine  fiMindy  day 
is  oicountered  at  depths  ranging  from  12  to  30  inches.  When  reclaimed,  this 
soil  should  produce  fine  crops  of  com,  oats,  peas,  soy  beans,  and  cabbage. 

Norfolk  very  fine  sandy  loiMk. — The  soil  is  a  gray  to  dark-gray  very  fine 
sandy  loam  of  silty  feel.  Below  the  first  few  inches  a  yellowish  very  fine  sandy 
loam  is  encountered,  which  extends  to  a  d^th  of  6  to  12  inches.  The  subsoU 
is  a  yellow  or  light-brown  silty  loam  to  silty  fine  sandy  clay  sometimes  mottled 
with  reddish  and  grayish  colors.  The  type  is  friable  and  easily  tilled.  It  tends 
to  bake  and  harden  after  heavy  rains  unless  cultivated  under  proper  moisture 
conditions.  The  surface  configuration  varies  from  level  to  undulating  or  gently 
rolling,  and  is  well  suited  to  agriculture.  The  levd  and  depressed  areas  need 
ditching.  The  type  is  highly  adapted  to  cotton.  Corn,  oats,  sweet  potatoes, 
and  peanuts  do  well.    Bright  tobacco  gives  very  iair  results. 

Area  and  diBtrilmUon  of  the  very  fine  sandy  loams. 


Boil  name. 

State  or  area.i 

Acres; 

Ncffvlk  Twy  fine  sftin^y  loam 

FloridaS;  North Caiolizia 21, 24 

Georgia  3, 10;  South  Carolina  7 

North  Carolina  16 

41,S36 

Coxvllle  very  flne  sandy  loAm 

38i016 

Ifatttunaslnet  yory  fim  sandy  loam 

36.072 

Hyde  wry  fli»  mv^j  loam .  ' .... 

Qeofsiaa;  North  Carolina  16 

26  9S4 

I>areiit  vwy  ftm»  ffapdy  loam 

Tazat  9..M 

2,762 

Bladmni  vB^y  fln**  jw^dy  loam 

Qeoi^ialO  

MO 

Total 

144,320 

^  For  key  to  nomben  in  this  odlumn  see  p.  733. 


LOAM  OBOT7P. 


The  loams  constitute  the  best  medium-late  truck  and  all-around  general 
forming  soils  of  the  Atlantic  and  Gulf  CSoastal  Plains.  They  are  easily  Icept 
in  good  tilth  and  are  retentive  of  moistura  Vegetables  mature  rather  late, 
but  the  yields  are  sufficiently  heavy  and  the  quality  good  enough  to  overcome 
certain  disadvantages  in  climate  and  transportation.  By  the  time  v^etables 
^produced  on  the  loams  in  the  southern  portion  of  the  region  are  ready  for  ship- 
ment an  abundance  of  early  trucls  is  maturing  on  the  earlier  sandy  soils  in  the 
northern  districts.  This  limits  competition  on  the  loams  to  those  districts  hav- 
ing sufficiently  adequate  transportation  facilities  to  compete  with  the  truclclng 
districts  to  the  north,  yet  the  loams  are  valuable  soils  for  supplying  the  local 
markets.  In  Georgia  and  South  Carolina  competition  prohibits  the  use  of 
the  loam  soils  by  truckers,  except  for  the  production  of  noncompetitive  crops 
like  Bermuda  onions,  and  the  growing  of  products  for  immediate  local  con- 
sumption and  for  canning.  Such  crops  as  cauliflower,  spinach,  kale,  eggplant, 
squash,  asparagus,  carrots,  parsnips,  Irish  potatoes,  tomatoes,  onions,  cabbage, 
celeiy,  beets,  and  cucumbers  give  the  best  results.  Strawberries  and  rasp- 
berries also  do  very  well.  The  earlier  truck  crops,  even  including  tomatoes, 
when  grown  on  soils  of  this  texture  may  not  find  a  ready  market  at  good 
prices,  and  provision  should  always  be  made  to  can  or  otherwise  preserve  them 
for  wiater  use. 

Good  yields  of  cotton,  com,  and  forage  crops,  such  as  cowpeas,  velvet  beans, 
crimson  clover,  vetch,  and  sorghum  are  secured.  Heavy  yields  of  sugar  cane 
are  made,  but  the  sirup  is  inferior  in  quality  to  that  from  the  lighter-textured 
8oil&  The  Cuban  type  of  cigar-flller  tobacco  does  well  on  certain  of  the  loams, 
but  in  the  case  of  wrapper  tobacco  the  texture  of  the  leaf  averages  rather  too 
coarse  for  the  trade. 

It  is  upon  the  loam  soils  that  small  grains  and  grass  are  advantageous. 
Good  yields  of  wheat,  oats,  and  rye  are  secured  and  grass  does  fairly  well. 
For  general  farming  a  heavier  farm  equipment  is  absolutely  necessary  to 
bring  the  soils  to  a  point  of  highest  efficiency.  Owing  to  a  failure  to  appreci- 
ate this  condition  and  provide  more  expensive  equipment  the  possibility  of 
the  soils  of  this  grade  have  not  been  fully  realized  in  many  sections.  The 
group  comprises  the  best  general-purpose  soils  of  the  Coastal  Plains  province, 
particularly  of  the  North  Atlantic  division. 

South  of  the  Potomac  River-Chesapeake  Bay  region,  in  the  Coastal  Plains 
province,   the  loams  are  comparatively  inextensive,  yet  they  are  important 
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for  the  reason  that  they  are  good,  productive  soils.  In  the  North  Atlantic 
division  the  Sassafras  loam  is  widely  developed  and  is  considered  the  best 
general-purpose  soil  of  that  region.  The  Leonard  town  loam  Includes  a  large 
area  of  poor  to  fair  farming  land  in  the  Chesapeake  Bay  section. 

Other  important  loams  are  the  Greenville  of  southwest  Georgia,  Alabama, 
and  northern  Mississippi,  the  Norfolk  of  scattered  occurrence  throughout  the 
inner  division  of  the  Coastal  Plains  east  of  the  Mississippi  River,  the  Ports- 
mouth of  the  Flatwoods,  the  Victoria  of  the  Texas  Coastal  Prairie,  and  the 
Houston  and  Webb  loams  of  north-central  and  western  Texas. 

Brennan  loam, — ^The  soil  to  a  depth  of  6  to  12  inches  consists  of  a  gray  to 
light  grayish-brown  loam,  whose  texture  varies  between  a  heavy  fine  sandy 
loam  and  a  silt  loam.  It  contains  very  little  organic  matter,  a  fact  which, 
together  with  a  high  lime  content,  often  gives  the  surface  a  white  floury  ap- 
pearance. The  subsoil  is  of  very  much  the  same  texture  as  the  surface  Boil, 
consisting  of  a  gray  to  almost  white  loam,  which  contains  a  high  percentage  of 
lime.  The  type  has  been  formed  from  calcareous  deposits  of  sand,  silt,  and 
clay  of  Pleistocene  age.  Bxcept  for  a  few  minor  depressions  the  surface  is 
almost  level,  with  sufficient  slope  to  give  good  drainage.  In  its  native  state 
the  type  supports  a  dense  growth  of  mesquite,  chaparral,  and  cactus,  the 
latter  being  especially  heavy.  The  type  is  well  adapted  to  the  production  of 
cabbage,  onions,  radishes,  cucumbers,  and  various  other  truck  crops,  as  well  as 
alfalfa,  sugar  cane,  pecans,  and  fig&  This  type  should  prove  one  of  the  very 
best  in  the  Rio  Grande  Valley  for  fruits  and  grapes.  On  account  of  its  loca- 
tion, ease  of  cultivation,  and  of  irrigation  it  is  one  of  the  most  popular  soUs  of 
this  section. 

Caddo  loam, — ^The  type  consists  of  a  dark-brown,  brownish-gray,  or  gray 
silty  loam  from  6  to  16  inches  in  depth,  grading  into  a  day  loam  subsoil  8  inches 
deep,  resting  upon  mottled  clays.  The  type  owes  its  origin  to  coastal  deposits 
and  is  found  in  poorly  drained  areas  or  depressions  containing  scattered  sand 
mounds.    It  is  an  excellent  rice  soil. 

Crockett  loam, — ^The  surface  soil  to  a  depth  of  8  to  12  inches  is  quite  heavy 
and  consists  of  a  dark-gray  loam  to  clay  loam.  It  contains  organic  matter 
with  some  fine  sand  and  occasionally  small  amounts  of  rounded,  water-worn 
gravel.  The  subsoil  to  a  depth  of  36  inches  is  a  red  sandy  clay  mottled  with 
yellow  and  gray.  The  sand  varies  from  medium  to  fine  and  the  red  color  may 
appear  in  streaks.  The  type  occupies  comparatively  level  slopes  adjoining 
stream  courses  and  has  good  drainage.  It  is  probably  derived  from  the  inter- 
mingling of  some  of  the  Houston  black  clay  material  with  surrounding  type9^ 
and  represents  the  occurrence  of  the  old  San  Antonio  prairie.  It  is  largely 
under  cultivation  and  devoted  principally  to  cotton  and  com. 

Durant  loam.— The  surface  soil  consists  of  a  dark-gray  or  grayish-brown 
loam  from  10  to  15  inches  deep,  containing  a  relatively  high  proportion  of  fine 
and  very  fine  sand  and  silt.  The  subsoil  is  a  dark-brown  or  yellowish-brown, 
stiff  silty  clay.  The  subsoil  in  the  lower-lying  areas  is  sometimes  mottled 
and  also  shows  a  few  reddish-brown  iron  stains,  the  result  of  decomposed  iron 
concretions.  The  topography  varies  from  almost  level  to  slightly  rolling. 
Under  average  seasonal  conditions  drainage  is  good.  The  type  is  derived  prin- 
cipally from  the  Woodbbie  formation  of  the  Upper  Cretaceous  age.  Com  and 
cotton  are  the  principal  crops,  and  peanuts  and  fruit  also  do  well. 

Duval  loam, — ^The  soil  consists  of  a  reddish-brown  to  red  loam  about  10  inches 
deep,  containing  varying  amounts  of  fine  and  medium  sand.  The  subsoil  varies 
from  a  bright  red  to  reddish-brown  or  reddish-yellow  sandy  clay,  the  red  color 
being  most  pronounced.  The  type  is  derived  from  the  weathering  of  early 
Tertiary  deposits.  Cotton,  com,  and  sorghum  are  the  principal  crops  grown, 
the  yield  varying  with  the  rainfall.    The  type  is  inclined  to  be  droughty. 

Edna  loam, — ^This  type  consists  of  10  or  12  inches  of  a  gray  or  dark-gray  loam 
to  silt  loam,  resting  upon  a  dark-gray  impervious  clay  loam  or  clay  which  at 
20  to  24  inches  grades  into  a  gray  clay  often  mottled  with  yellow.  It  has  been 
formed  from  the  weathering  of  the  noncalcareous  Pleistocene  deposits  of  the 
level  Gulf  Coastal  Plains.  The  surface  is  ordinarily  almost  level  and  drainage 
is  often  poor.  Most  of  the  type  is  still  used  as  pasture,  but  if  properly  drained 
good  yields  of  cotton  and  corn  may  be  secured.  The  level  surface  and  im- 
pervious character  of  the  subsoil  makes  it  well  suited  to  the  production  of  rice. 

Elkton  loam, — The  soil  varies  from  6  to  10  inches  in  depth  and  consists  of  a 
dark-gray,  silty  medium  loam  becoming  lighter  in  lower  portions.  The  subsoil  is 
a  heavy,  clammy  silt  loam  about  30  inches  in  depth.  It  grades  from  gray  or 
drab  to  an  intense  mottling  of  gray,  red  or  yellow,  and  brown  colors  in  lower 
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depths.  Alternating  thin  strata  of  sand  and  clay  are  common  at  30  Inches  and 
below,  the  sand  being  always  saturated  with  water.  The  type  occurs  as  poorly 
drained  depressions  and  flat  land  around  heads  of  small  streams.  It  is  derived 
from  marine  deposits  which  have  weathered  under  poor  conditions  of  drainage. 
Sweet  and  black  gum,  white  oak,  and  maple  are  common.  Under  present  con- 
ditions of  drainage  it  is  not  suited  to  general  farming,  but  is  a  fair  grass  land. 
Some  wheat  is  grown. 

Oadsden  loam. — ^The  soil  consists  of  a  dark  yellowish  gray  loam  of  light  tex- 
ture, from  8  to  18  inches  deep,  and  is  underlain  by  a  somewhat  heavier  yellowish- 
gray  loam  or  clay  loam.  The  type  occurs  as  moderately  high  bottoms  and 
bluffs.  It  is  locally  known  as  hammock  land  and  supports  a  growth  of  hard- 
wood timber.  The  soil  is  well  drained.  It  is  fiiirly  productive  and  is  adapted 
to  cotton,  com,  and  fruit 

Olenn  loam. — ^The  soil  varies  from  a  heavy  fine  sandy  loam  to  a  loam  or 
silty  loam  and  is  about  10  inches  deep.  The  first  inch  is  gray  or  grayish  yellow, 
and  below  this  the  color  varies  from  a  light  yellow  to  a  brownish  yellow.  The 
subsoil  is  a  compact  yellow  loam,  sometimes  mottled  with  gray  below  24  inches. 
The  type  occupies  level  to  gently  rolling  elevated  areas  with  good  drainage.  It 
is  derived  from  weathered  Lafayette  or  possibly  a  more  recent  formation. 
Carboniferous  sandstone  is  frequently  encountered  at  from  4  to  6  feet,  and  may 
have  contributed  to  the  soil  formation.  The  type  supports  an  open  growth  of 
oak  and  hickory,  and  native  grasses  grow  well.  Com,  cotton,  and  oats  are  the 
principal  cultivated  crops.  Apples  do  well,  while  peaches  are  not  usually 
snccee^ol. 

Qrady  loam. — ^The  type  consists  of  a  dull-brown,  light  loam  underlain  at  a 
depth  of  15  to  20  inches  by  an  extremely  stiff  and  rather  plastic  drab  clay 
mottled  slightly  with  red  and  yellow.  It  occurs  in  sink  holes  and  as  peculiar 
flat-bottomed  depressions  which  resemble  stream  bottoms  in  topography,  and  lie 
at  depths  20  to  90  feet  below  the  general  upland  level.  The  water  of  streams 
running  into  this  land  spreads  out  and  sinks  into  the  ground,  there  being  no 
drainage  outlet.  Sink  holes  in  the  underlying  limestone  are  common.  Some  of 
the  elongated  areas  are  locally  styled  "  slough  land  "  on  account  of  the  peculiar 
drainage  features.  May  haw  and  water  oak  constitute  the  main  part  of  the 
sparse  or  clumpy  timber  growth.  The  origin  of  the  type  is  doubtful,  but  in 
the  main  it  is  probably  derived  from  the  earlier  portions  of  the  formation  giving 
rise  to  the  Orangeburg  and  Wabash  soils.  The  underlying  limestone  gives  rise 
to  or  has  influenced  the  subsoil  material.    None  of  this  land  is  under  cutlivation. 

QreenvUle  loam, — ^The  soil  is  a  brownish  to  reddish  loam  or  silt  loam  from 
8  to  5  Inches  deep.  The  subsoil  is  a  red,  friable,  heavy  clay  loam  extending 
to  a  depth  of  86  inches^  where  it  usually  becomes  mottled  with  red  and  yellow. 
Aeration  and  drainage  are  facilitated  by  the  quantities  of  fine  iron  concretions 
present  in  the  subsoil.  The  type  occurs  as  nearly  level  or  slightly  roUiiig  areas 
on  divides.  Drainage  is  only  fair  and  could  be  improved  by  the  usc^  of  tile. 
The  material  is  derived  from  weathering  of  the  Lower  Claiborne  foraiation  of 
Eocene  age.  The  type  is  an  excellent  soil  for  cotton  and  oats  and  gives  good 
results  with  com  and  grass.  Ordinarily  it  is  not  well  adapted  to  tnick  crops. 
It  readily  responds  to  any  system  of  Improvement  and  is  easily  maintained  in 
a  high  state  of  productivenesa  | 

Houston  loam, — ^The  soil  is  a  gray  to  light-brown  loam,  with  an  average  depth 
of  10  Inches,  containing  a  considerable  amount  of  silt  It  is  friable/ and  when 
well  cultivated  has  a  desirable  tilth.  The  subsoil  is  a  drab  to  slate-colored  silty 
clay,  containing  noticeable  amounts  of  flue  sand.  It  becomes  h^vier  with 
depth,  and  at  86  inches  grades  into  a  stiff,  plastic,  silty  clay,  often  slightly 
mottled  and  containing  a  small  percentage  of  flne  sand.  Small  rousided  pebbles 
are  sometimes  encountered  In  both  soil  and  subsoil.  The  type  occupies  slightly 
rolling  upland  prairies,  and  except  in  occasional  depressed  areas  tae  drainage  is 
good.  The  Houston  loam  occupies  a  position  between  the  heajNry  black  clay 
lands  of  the  prairie  and  the  sandy  timber  lands,  and  has  been  /formed  by  the 
Intermingling  of  material  from  these  two  soil  classes.  It  is  best  a^dapted  to  early 
maturing  crops,  as  the  late  summer  droughts  often  seriously  aiffect  the  yields. 
€k>od  crops  of  cotton,  com,  oats,  and  sorghum  are  produced.       ' 

Hyde  loam. — ^The  type  consists  of  a  black  loam  to  heavy  loam  from  10  to  14 
inches  deep,  rich  in  organic  matter,  underlain  by  a  black,  plastic  6lay,  frequently 
baying  a  bluish  cast  It  occupies  poorly  drained  depressions  .4nd  level  areas. 
With  proper  drainage  and  applications  of  lime  good  yields  of  cc^m,  oats,  lettuce, 
strawberries,  cabbage,  celery,  cauliflower,  and  onions  can  be  secured.  Rice  does 
wen  without  drainage.  / 
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Lake  Charles  loam.— The  soil  is  a  darlE-brown,  black,  or  bluish-black  loam, 
with  a  high  percentage  of  organic  matter.  At  14  inches  the  subsoil  of  clay  loam 
la  encountered,  and  this  is  underlain  by  a  mottled  clay.  The  type  owes  its 
origin  to  local  swamp  areas  into  which  fine  loam  has  drifted.  It  is  a  heayy 
soil,  difficult  to  till,  but  when  properly  cultivated  it  makes  excellent  rice  land. 

Lartuur  loam, — ^Thls  type  consists  of  a  brown  or  yellowish-brown  loam  to  an 
average  depth  of  12  inches,  underlain  by  a  lighter  colored  calcareous  clay. 
The  subsoil  ctmtalns  fragments  of  limestone  and  lime  concretions.  The 
topography  is  rolling  to  rough  and  the  surface  is  badly  eroded.  The  type  is 
derived  from  material  of  the  same  age  as  the  Austin  chalk,  though  in  ap- 
pearance it  resembles  a  very  calcareous  marl.  It  owes  its  characteristics  to 
this  chalk  material  and  to  the  rapid  erosion  whlcdi  has  removed  the  surface 
before  thorough  decomposition  into  the  black  clay  could  take  place.  The  type 
is  used  for  pasture  and  supports  a  scattered  timber  growth  of  oak  and  other 
hardwoods. 

LeonardUnon  loam, — ^The  soil  is  a  yellow  silty  loam  resembling  loess,  9  indies 
de^,  and  underlain  by  a  red  and  mottled  clay  loam  subsoil,  with  peculiar  inter- 
locking day  lenses  and  pockets  of  sand.  The  type  occupies  slightly  rolling 
upland.  It  is  a  good  soil  for  general  farming,  wheat,  and  grass.  Ebctensive 
areas  of  this  type  are  in  waste  land  or  grown  up  in  white  oak  and  iHne  forests. 
Some  of  the  more  level  areas  could  be  improved  by  underdrainage.  The  soil 
is  deficient  in  organic  matter  and  lime. 

Lomalto  loam. — The  surface  soil  consists  of  a  dark-brown  loam  containing  a 
rather  small  amount  of  fine  sand.  The  first  2  inches  are  often  a  fine  sandy  loam 
more  or  less  subject  to  wind  drifting,  which  gives  the  surface  the  appearance 
of  a  itaie  sandy  loam.  This  sand  accumulates  around  clusters  of  vegetation, 
leaving  the  intervening  areas  bare  and  disdosing  plainly  white  incrustations  of 
salt  Such  areas  have  a  very  hard,  baked  appearance.  The  loamy  surface  soil 
extends  to  a  depth  of  6  to  10  Inches  and  is  underlain  by  a  very  compact,  hard 
clay  loam  of  a  drab  or  gray  color.  The  soil  has  been  f6rmed  from  unconsoli- 
dated marine  deposits  and  represents  a  transition  stage  between  the  Victoria 
loam  and  the  material  which  is  now  being  deposited  in  the  flats  along  the 
coast  The  surface  is  generally  level.  The  native  vegetation  is  principally 
sacahuistle  grass,  with  a  scattering  of  mesquite  and  huisache  near  the  boundary 
of  the  Victoria  loam.  Under  present  conditions  the  type  is  unfit  for  cultivation 
owing  to  its  salt  marshy  character.    It  is  devoted  to  pasture. 

LufMn  loam, — ^The  soil  consists  of  a  dark-gray  loam  from  3  to  10  inches 
deep,  containing  considerable  organic  matter.  The  subsoil  is  a  stiff,  compact, 
dark-oolored  sandy  clay.  The  surface  is  flat,  with  a  few  gently  rolling  areas, 
and  drainage  is  generally  poor.  The  type  is  derived  from  the  weathering  of 
Lafayette  deposits.  Com  and  cotton  are  the  principal  crops,  yielding  from 
25  to  3)5  bushels  and  from  one-fourth  to  three-fourths  of  a  bale,  respectively, 
per  acr4    The  type  is  also  adapted  to  truck  and  strawberries. 

Mav^^k  loam, — The  soil  consists  of  a  brownish  to  light-gray  loam  from  10 
to  12  inches  deep.  The  surface  3  to  6  inches  contain  considerable  amounts  of 
fine  to  medium  sand,  giving  the  soil  the  appearance  of  a  sandy  loam.  Under 
this  shaaiow  covering,  however,  the  soil  rapidly  becomes  heavier,  and  at  a 
depth  of  |5  to  8  inches  contains  enough  fine  material  to  give  it  the  texture  of 
a  heavy  loam.  The  subsoil  is  lighter  in  color  and  heavier  in  texture  than  tlie 
soil.  It  oonrists  of  a  light-brown  to  yellowiah-brown  loam,  which  becomes 
heavier  wf  th  depth,  until  at  3  feet  it  consists  of  a  compact,  light-brown  to 
yellowish-lLrown  clay  loam  or  clay.  Both  soil  and  subsoil  are  highly  cal- 
careous, biit  low  in  organic  matter.  The  type  is  derived  from  the  coarse, 
sandy  depoVflits  of  the  Webb  series  and  the  heavy  underlying  calcareous  clays. 
The  topogra)bhy  varies  from  almost  level  to  gently  rolling,  the  tyi)e  occupying 
valleys,  withYoccasional  small  areas  on  low  knolls  and  ridges.  The  greater  p»rt 
of  the  type  m  used  for  pasture,  although  limited  areas  are  used  for  truck, 
cotton,  and  f&rage  crops  with  good  results.  Part  of  it  lies  within  what  is 
known  as  the! "artesian  belt"  of  Texas,  and  such  areas  could  doubtless  be 
irrigated  by  wfiter  obtained  from  deep  wells.  The  native  vegetation  consists 
of  a  sparse  groyvth  of  mesquite,  chaparral,  and  prickly  pear. 

Norfolk  loarm,. — The  soil  is  a  brown  loam  or  fine  sandy  loam,  usually  contain- 
ing a  very  sm4ll  amount  of  fine  gravel.  The  subsoil  is  a  yellow  loam  with  a 
high  content  of^  sand  and  frequently  underlain  by  a  medium  grade  of  yellow 
sand  or  gravel.  ^  The  type  occupies  level  areas,  usually  terraces  along  rivers 
and  tidal  estuari^es.  The  soil  is  easily  tilled,  well  drained^  and  produces  fair 
yields  of  general  f^rm  crops.  It  is  especially  adapted  to  sugar  com,  peas,  and 
tomatoes  for  canii  ing  purposes,  and  also  to  peaches.    It  is  too  heavy  for 


Digitized  by 


Google 


ATLANTIC  AND  GULF  COASTAL  PLAINS  PBOVINOB. 


285 


early  truck  and  not  safficiently  heavy  to  be  classed  as  a  general  farming 
SOIL 

PorUmouih  loam. — ^Thls  type  consists  of  a  dark-gray  to  black*  flne-teztnred 
loam  about  12  Inches  deep,  underlain  by  a  gray  or  somewhat  mottled  heavy 
loam  subsoil  which  ott&k  grades  into  a  mottled  gray  or  yellow  silty  clay.  It 
oocupiea  flat  upland  areas  with  naturally  poor  drainage.  When  properly 
drained  and  cultivated,  it  is  well  suited,  aocoiding  to  locality,  to  corn*  cotton, 
sugar  cane^  and  forage  cropa 

Sassafras  loam, — ^The  soil  is  a  brown  or  yeUowiBh*brown  moderately  heavy 
loam,  varying  in  depth  from  8  to  16  Inches  and  occasionally  carrying  some  fine 
quartz  gravel.  The  subsoil  to  a  depth  of  24  inches  is  a  reddish-yellow  or  a 
reddiah-brown  heavy  loam,  slightly  heavier  than  the  soiL  In  the  lower  depths 
it  passes  into  a  reddish-brown  coarse  sandy  loam.  The  surface  varies  from 
brokoi  stream  slopes  to  nearly  levd  uplands.  Drainage  is  good.  The  type 
is  derived  from  marine  deposits  weathered  under  good  conditions  of  drainage. 
It  is  well  adapted  to  wheat,  com,  grass,  and  all  kinds  of  forage  crops,  and 
also  to  such  crops  as  tomatoes,  beans,  and  cabbage. 

Susquehanna  loam, — ^The  soil  is  a  dark-brown  loam  or  clay  loam  about  6 
Inches  deep.  The  subsoil  is  a  stiff,  plastic,  mottled  day,  nearly  identical  with 
the  subsoil  of  the  Susquehanna  fine  sandy  loam,  with  which  this  type  Is  always 
associated.  The  type  occurs  on  the  uplands  and  is  well  drained.  It  is  an  ex- 
eelleut  cotton  soil  and  produces  good  yields  of  oats.  It  is  somewhat  droughty 
for  com.    Some  truck  crops,  such  as  onions  and  cabbage,  would  do  well. 

Victoria  loam. — ^The  soil  to  a  depth  of  10  or  12  inches  varies  from  a  light- 
brown  to  dark-gray  loam  and  passes  gradually  into  a  grayish  loam,  becoming 
heavier  and  more  compact  with  depth.  Small  deposits  of  lime  are  found  in 
the  subsoiL  The  type  occurs  throughout  the  uplands  as  level  or  gently  undu- 
lating areas  of  good  surface  drainage.  It  is  formed  largely  from  li^t  wind- 
blown material  mixed  with  the  heavier  underlying  clays  of  Tertiary  age.  It 
is  a  very  productive  soil  and  well  adapted  to  truck,  cotton,  corn,  and  other 
general  farm  crops. 

Wilson  loam, — ^The  soil  consists  of  a  dark-gray  or  dark  brownish  gray  loam 
9  or  10  inches  deep.  The  subsoil  is  a  mottled  red,  yellow,  gray,  or  drab  silty 
day  or  heavy  loam,  which  becomes  heavier  with  depth.  The  topography  is 
levd  to  gently  rolling  and  natural  drainage  is  good.  Only  in  exceptional  cases 
is  there  a  tendency  to  wash,  while  on  very  levd  tracts  artificial  drainage  may 
be  necessary.  The  type  represents  a  gradation  between  Houston  black  clay 
and  Lnfkin  fine  sandy  loam.  Much  of  the  type  is  in  pasture,  but  under  cul- 
tivation good  crops  of  cotton  and  corn  are  secured. 

Area  and  distribution  of  tlie  loams. 


Soil 


state  or  area.* 


Acns. 


Houston  loam 

Victoria  loam 

Duval  U»m 

Edna  loam 

Leonardtown  loam. , 

NorfoDcloam 

Maverick  loam 

Portsmoathloam... 


Bnmianloam... 
flaoallnwloam.. 

Dnrant  loam 

Lomaltoloam... 

Caddo  loam 

Glenn  loam 

OreenviUeloam. 


Wilson  loam 

Crockett  loam 

Gadsden  loam 

Lake  Charles  loam . 

Hyde  loam 

Lfunarloam 

Lofklnloem 

Soeanehaimaloam. 

Elktooloam 

Grady  loam 


Mississippi  3;  Oklahoma  2;  Texas  3, 7, 11, 12,  23, 26,  27,  28, 31. . 

Texas  12. 27, 28 

Texas  28, 33 

Texas  12 

Maryland2,8,9:  Vireinlae,  12 

Alabama  2, 37;  Florida  1;  Mississippi2,5, 18;  North  Carolina  6. 

Texas  28 

Alabama  2,  29;  Georgia  10;  Maryland  4;  Mississippi  11,  18; 
North  Carolina  6, 7, 8, 9, 19, 20, 23, 24;  South  Carolina  10, 15. 

Maryland 'l',"2, 4*  10; "  New  York V.V.'.'.' .' .' .' .' .' .' .* ." ! .' V.'.'.V.V. .* .* .".'!! 

Texas  9, 11 

Texas  12,  27 

Louisiana  8 

Alabama  10, 27 

Alabama  2, 17, 29, 37;  Florida  1;  Louisiana  2, 9, 14;  Mississippi 
5,8. 

Texas  3, 10,11,29 

Texas  3, 28 

Mississippi  11 

Louisiana  1, 8 

QeorKia3, 10 

Texas  7 

Texas  18 

Texas  24 

Maryland  4 

Georgian 


1,962,432 
647,424 
214,273 
209,664 
196,614 
104,048 
175,104 
163,648 

142,848 
128,366 
73,215 
66,816 
51,280 
42,688 
88,666 

29,066 
28,288 
14,592 
6,378 
5,824 
5,606 
5,876 
3,393 
2,624 
896 


Total 4,400,068 


1  For  key  to  numbers  in  this  column  see  p.  733. 
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STONY  LOAM  PHASE. 

The  stony  loam  phase  is  relatively  Inextensive  and  confined  principally  to:  (1) 
The  Susquehanna  regions,  where  it  is  locally  developed,  and  where  iron-cemented 
sandstone  Is  encountered  sometimes  in  sufficient  amount  to  give  the  soil  a  de- 
cidedly stony  character;  and  (2)  to  the  rough  belt  extending  from  southwest 
Alabama  nearly  to  central  Mississippi,  the  region  of  the  Olaibome  formation, 
where  fragments  of  iron-cemented  sandstone,  quartzite,  and  a  light-colored,  soft, 
siliceous  rock  are  common. 

The  stony  loams  usually  have  rough  topography,  and  cultivation  is  otherwise 
made  difficult  by  the  abundance  of  rock  fragments. 

Susquehanna  stony  loam. — ^This  type  consists  of  a  gray  or  reddish-gray  sandy 
loam  from  6  to  12  Inches  deep,  with  a  stone  content  of  varying  sises  in  whicb 
ferruginous  sandstones  predominate.  The  subsoil  is  somewhat  higher  in  clay 
content,  often  assumes  a  red  color,  and  generally  carries  a  greater  proportion 
of  stony  fragments  than  the  soil.  The  type  occupies  rough,  hilly  districts  or 
occurs  as  eroded  spots  on  bodies  of  Susquehanna  gravelly  loam.  It  is  gener- 
ally uncultivated  and  is  utilized  only  for  grazing  or  forestry.  The  native  timber 
growth  consists  of  shortieaf  pine,  white,  post,  and  blackjack  oaks,  and  hickory. 

Area  and  distribution  of  the  stony  loam. 


Soflname. 

state  or  area.> 

Acres, 

BnHfllJ^^ft"'"*  atnnv  loam         ...            . .                    -    .  T 

Tease 

1,024 

1  For  key  to  namber  In  this  colimm  see  p.  733. 
GBAVELLT  LOAM  PHASE. 

Like  the  gravelly  sandy  loams,  the  gravelly  loams  are  frequently  confined  to 
rolling  and  dissected  areas.  Those  of  smoother  topography  often  have  a  fair 
agricultural  value,  occasionally  only  slightly  less  than  that  of  the  corresponding 
types  of  loam  soils.  Even  under  such  conditions  the  gravel  content  is  sufficient 
to  render  cultivation  somewhat  difficult,  a  feature  which  constitutes  a  distinct 
variation  from  the  corresponding  loam. 

Crockett  gravelly  [oow.— The  soil  consists  of  a  yellowish-brown  fine  sandy 
loam  or  loam  about  8  inches  deep,  with  a  content  of  quartz  and  ferruginous 
sandstone  gravel  ranging  from  15  to  60  per  cent.  The  subsoil  is  comparatively 
free  from  gravel,  and  to  a  depth  of  36  inches  consists  of  a  yellowish,  very 
stiff,  plastic,  slightly  sandy  clay.  The  topography  is  gently  rolling  and  the  type 
is  well  drained.  The  soil  is  rei^dual  in  origin,  derived  from  the  underlying 
clays  and  fosslllferous  sandstone,  probably  of  late  Cretaceous  or  early  Tertiary 
age.  It  is  sparsely  timbered  and  only  a  small  part  of  It  is  in  cultivation.  It 
should  be  used  for  early  truck  crops,  such  as  garden  peas,  lettuce,  radishes, 
blackberries,  and  dewberriea 

Olenn  gravelly  loam, — The  surface  soil  consists  of  a  gray  silt  loam  from  6  to  8 
inches  deep  underlain  by  a  gray  to  reddish-brown  silty  clay.  Both  soil  and 
subsoil  contain  a  large  amount  of  rounded  and  subangular  quartz  and  chert 
gravel,  with  fragments  of  Ironstone  or  conglomerate.  The  surface  is  hilly 
and  broken  and  drainage  is  excessive.  The  soil  is  derived  from  unconsolidated 
sediments  of  the  Tuscaloosa  formation.  It  is  developed  over  relatively  broad 
areas  In  northwestern  Alabama.  Most  of  the  type  is  too  sterile  and  droughty 
for  profitable  cultivation,  and  Is  better  adapted  to  forestry. 

Greenville  gravelly  loam. — ^The  soil  to  an  average  depth  of  6  Inches  is  a 
light-brown  to  reddish-brown  loam,  carrying  fragments  and  conctetions  of 
ferruginous  rocks,  commonly  of  hematite  or  ferruginous  argilllte.  The  subsoil 
is  a  red,  friable  clay  In  which  the  ferruginous  rock  material  is  so  abundant  that 
it  is  usually  impossible  to  bore  with  an  auger  to  any  great  depth.  The  fer- 
ruginous gravel  fragments  materially  lower  the  agricultural  value  of  the  type, 
except  possibly  for  peaches,  plums,  and  pasturage. 

Lufkin  gravelly  loam. — ^The  soil  is  a  gray  fine  sand,  sometimes  considerably 
heavier  in  depressed  areas  than  in  higher  situations,  and  is  underlain  by  a 
heavy  sandy  clay  which  varies  in  color.  Both  soil  and  subsoil  contain  large 
quantities  of  gravel.    The  surface  is  generally  rough  and  hilly,  and  the  drain- 
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age  tborongh.  The  type  is  largely  devoted  to  pasture.  Yields  of  about  one- 
third  of  a  bale  of  cotton  and  15  bushels  of  com  per  acre  are  secured  on  some 
of  the  lees  grayeUy  areas. 

Norfolk  graveUy  loom.— GPhe  soil  is  a  gray  sandy  loam  from  6  to  80  inches 
deep»  containing  relatively  large  proportions  of  coarse  to  medium  sand  and  from 
15  to  50  per  cent  of  gravel  and  iron  concretions.  The  subsoil  varies  from  a 
sticky  sandy  loam  to  a  light  sandy  clay.  The  gravel  is  generally  mixed  evenly 
throughout  soil  and  subsoil  and  is  occasionally  found  on  the  surface.  This  type 
occupies  terraces  and  gently  to  steeply  rolling  plains  marked  with  occasional 
ridges  and  hills.  The  surface  configuration^  combined  with  its  open  texture, 
gives  the  type  excellent  drainage.  It  supports  a  scattered  growth  of  oak  and 
pine.  Com,  cotton,  rye,  buckwheat,  truck  crops,  peaches,  and  wrapper  tobacco 
are  grown,  according  to  locality,  but  the  yields  are  low. 

Saatafras  graveUy  locwn.— This  type  consists  of  a  brown  or  yellowish-brown 
loam  cariying  from  10  to  25  per  cent  of  medium-sized,  rounded  quartz  gravel. 
The  subsoil  is  a  reddish  colored  material  considerably  heavier  than  the  soiL 
The  type  occurs  as  narrow  strips  along  stream  slopes  or  as  small  patches  on 
upland  slopes.  Its  origin  is  due  to  removal  of  soil  material  by  wash,  which 
has  left  exposed  the  underlying  gravelly  material.  It  has  excellent  drainage. 
Where  not  too  steep  it  is  well  adapted  to  wheat,  com,  grass,  clover,  and  forage 
crops.    Tomatoes,  beans,  and  cabbage  can  be  growiL    Alfalfa  does  well. 

8u9quehanna  gravelly  loam, — ^The  soil  is  a  grayish-brown  medium  to  fine 
sandy  loam,  from  6  to  15  inches  deep,  containing  from  40  to  00  per  cent  of 
rock  fragments  and  gravel,  mainly  iron  sandstone.  It  is  underlain  by  a  red, 
occasionally  mottled,  toiacious  clay  subsoil,  which  also  contains  sand,  gravel, 
and  stones.  It  occurs  as  broken  areas  along  streams  and  on  hills.  Tillage  is 
difficult,  but  fiair  crops  of  cotton  and  com  can  be  grown  with  careful 
fertilisation. 

Area  and  diatrihution  of  the  graveUy  loama. 


Son 


state  or  area.i 


Aons. 


giavelly  loam. 


Suaatas  graveny  loam.. 
NorfoUc  giavellT  loam. . . 

Olcmi  graTelly  loam 

Lafldn  gmTelly  loam... 
^nekett  gnreuj  loam . 


Oncnvffle  giaveily  loam 


euvloa 


Alabama 3, 17, 30;  LouiilaDad;  Marylaadl;  North GaroUna 22; 
Texas  0  20  29 

Maryland'l,4,d;  NevJeneyl,8;  New  York?. 

AlabBina24,25,30;Mi8si8sippi4,6;yirgliiia6 

Alabama  10 

Texas  3, 18 

Texas  24 

OeoislaS 


m,73S 

164,678 
140,736 
60,312 
58,112 
3,008 
1,600 


TolaL 620,184 


>  For  key  to  nombers  In  this  odamn  see  p.  788. 


Sn/r  liOAM  GROUP. 


The  silt  loams  are  adapted  to  late  truck  and  vegetables  for  canning  purposes 
and  to  heavy  ftirm  crops.  They  fumish  also  a  small  supply  of  fresh  vegetables 
for  local  southern  markets.  Vegetables  mature  so  late  on  these  soils  that  only 
special  crops  give  profitable  returns.  The  different  members  are  easily  worked, 
but  are  more  Inclined  to  become  compact  after  rains  than  the  loams,  on  which 
account  more  intensive  cultivation  and  heavier  farm  equipment  are  required 
to  maintain  productivity. 

The  well-drained  sUt  loams  give  heavy  yields  of  cabbage,  tomatoes,  beans, 
spinach,  lettuce,  and  Irish  potatoes  of  good  keeping  qualities.  Tomatoes, 
asparagus,  and  caulifiower  are  profitably  grown  for  canning. 

The  range  of  farm  crops  adapted  to  this  group  of  soils  is  narrower  than  on 
the  lighter  soils,  but  the  yields  of  such  as  can  be  produced  are  heavier.    Ck)m, ; 
wheat,  oats,  clover,  vetch,  rice,  and  grass  do  particularly  well.    Good  crops/ 
of  cotton  are  secured  with  normal  rainfall.    In  districts  infested  with  the  boK^ 
weevil  early  maturing  varieties  must  be  grown  in  order  to  save  the  crop  fro™ 
the  increased  activities  of  this  pest  in  the  latter  part  of  the  growing  season.  / 

Hay  is  an  important  crop  on  this  group  of  soils.  They  also  make  j^ood 
pasture  land.  With  the  good  grazing  possible,  dairying  and  stock  raisinss  are 
profitable  industries.  As  a  rale  the  silt  loams  are  the  most  difficult  to  c^^^trol 
and  maintain  in  a  high  state  of  productivity  of  any  of  the  important  grc"P«  ^ 
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tbe  province.  Tills  is  due  to  their  peculiar  structure  and  their  liability  to 
become  compact,  except  under  the  most  careful  controL  They  require  a  heavier 
farm  equipment  than  the  loams. 

The  proportion  of  level  land  is  relatively  greater  than  with  any  of  the  other 
groups,  the  soils  occ«pying  the  more  nearly  level  areas  of  the  Ooastal  Plains. 
Drainage  is  th&eetere  somewhat  lees  well  established  except  in  case  of  those 
soils  having  a  coarsor  textured,  open  substratum,  such  as  the  Sassafras  silt 
loam.  Usually,  however,  tiie  drainage  can  be  easily  Improved  either  by  ditching 
or  tiling. 

In  the  North  Atlantic  division  the  Sassafras  and  Blkton  silt  loams  are  the 
most  ext^sive  representatives  of  this  group.  The  silt  loams  are  fairly  Im- 
portant in  the  Flatwoods,  where  the  Scranton,  Ooxville,  and  Portsmouth  types 
occupy  occasional  fair-sized  areaa  It  is  in  the  level  sections  of  lower  Louisi- 
ana and  southeastern  Arkansas  that  the  silt  loams  appear  as  the  most  im- 
portant regional  group.  Here  the  Crowley,  Monroe,  Acadia,  Hammond,  and 
Landry  silt  loams  are  the  dominant  soils  in  point  of  area  and  from  an  agricul- 
tural standpoint 

The  silt  loams  are  of  comparatively  little  importance  in  the  inner  division 
of  the  Ooastal  Plains  east  of  the  Mississippi  River,  although  some  fair-sixed 
areas  of  Norfolk  silt  loam  occur  near  the  boundary  of  the  Flatwoods  and  in 
Mississippi.  The  Oktibbeha  silt  loam  occupies  scattered  areas  through  the 
**  black  prairie  belt "  of  Alabama  and  Mississippi,  while  the  Lufkin  and  Phdba 
are  of  considerable  importance  in  Mississippi.  The  silt  loams  of  Mississippi 
possibly  bear,  in  part  at  least,  a  dose  relationship  to  the  Yellow  Loam  (loessial) 
formation.    The  Lufkin  silt  loam  occurs  In  scattered  areas  through  east  Texas. 

Acadia  silt  loam. — ^The  soil  is  a  white  or  light  ashy-gray,  loose  silt  loam  from 
16  to  80  inches  deep,  underlain  by  a  mottled  brown  and  yellow  silty  clay. 
The  type  occurs  in  rolling  areas,  and  only  little  of  it  is  cultivated. 

Berzelia  8ilt  loam. — ^The  soil  to  an  average  depth  of  6  inches  is  a  grayish, 
sticky  silt  loam.  The  subsoil  is  a  nearly  white,  compact  silt  loam,  becoming 
yellowish  or  mottled  yellow  and  gray  in  the  lower  section.  The  type  la  devel- 
oped in  benchlike  situations  and  as  slopes  near  the  source  of  streams.  The 
soil  is  cold  and  acid,  and  is  best  suited  to  grass. 

Oomville  silt  loam. — ^The  soil  is  a  light-gray  to  dark-gray  silty  loam  to  silt 
loam  from  5  to  8  inches  deep.  The  more  uniform  areas  always  carry  a  high 
percentage  of  silt,  while  in  the  surface  few  inches  over  some  of  the  more  rolling 
and  less  typical  areas  the  soil  is  a  fine  sandy  loam  to  light  loam.  The  subsoil 
is  a  plastic,  toug^  and  impervious  clay  mottled  with  yellow,  reddish  brown,  and 
red.  The  surface  configuration  varies  from  gently  rolling  to  undulating.  A  few 
areas  occur  in  slight  depressions  in  which  the  organic-matter  content  is  higher 
and  the  color  darker.  The  soil  material  is  derived  from  the  fine  deposits  of  the 
Columbia  formation,  laid  down  in  quiet  waters.  The  drainage  is  rather  poor, 
and  the  type  requires  ditching  before  it  can  be  cultivated  advantageously.  The 
type  differs  from  the  Portsmouth  in  that  it  has  not  been  subjected  to  swampy 
conditions,  and  in  its  generally  lighter  color  and  the  more  Intensive  mottling  and 
predominance  of  red  colors  in  the  subsoil.  Clods  are  easily  formed  unless  a 
good  tilth  is  maintained  through  deep  and  timely  cultivation.  Heavy  applica- 
tions of  lime  and  coarse  barnyard  manure  or  green  manure  are  required  to 
improve  its  structure.  Grass,  cotton,  com,  and  forage  crops  do  quite  well. 
Some  varieties  of  strawberries  find  the  type  well  suited  to  their  requirements. 

Orowley  silt  loam.— The  soil  is  a  silt  loam  to  an  average  depth  of  10  Inchea 
When  wet  the  soil  is  brown,  but  upon  drying  it  becomes  ashy  gray.  It  is 
usually  underlain  by  a  gray  or  mottled  gray  and  yelWw  silt  loam  to  a  depth  of 
16  to  30  inches.  Below  this  a  mottled-gray,  yellow,  and  red,  heavy,  impervious 
silty  clay  is  encountered.  Both  soil  and  subsoil  contain  iron  and  lime  concretions. 
The  type  occurs  as  level  or  slightly  rolling  prairies  and  is  one  of  the  finest  rice 
soils  of  southern  Louisiana.  During  wet  seasons  water  often  stands  over  the 
surface,  but  when  well  drained  the  type  is  adapted  to  cotton  and  oats. 

Elkton  silt  loa«k— The  soil  to  a  depth  of  about  10  inches  consists  of  a  grayish 
silt  loam  and  is  loose  and  floury  in  well-cultivated  fields,  but  has  a  tendency  to 
Hn  together  when  wet  and  bake  upon  subsequent  exposure.  The  subsoil  has  a 
^^lyish  color,  somewhat  darker  than  the  soil,  and  generally  mottled  with  yellow 
®^'I  brown  iron  stains.    The  clay  content  Increases  slightly  with  depth.    At 

^'  4  feet  alternating  beds  of  clay  and  sand  are  encountered,  the  latter  being 
heavyg  saturated  with  water.  The  type  is  derived  from  marine  deposits  which 
heav^r^eathered  under  poor  conditions  of  drainage.  Level  areas  with  sluggish 
quanti-k  drainage  are  found  on  low  necks  between  estuaries  and  also  occasionally 


Digitized  by 


Google 


ATLANTIC  AND  GULF  COASTAL  PLAINS  PEOVINCB.  289 

in  the  uplands,  wliere  drainage  is  poor.  Most  of  tibe  type  is  in  cultivation.  It 
is  nn  excellent  soil  for  timothy  and  gives  good  results  with  corn.  Wheat  does 
not  do  especially  well.  The  soil  is  difficult  to  manage  in  wet  seasons  and  can  be 
greatly  improved  by  manuring  and  drainage. 

Hammond  sUt  loo/m, — The  soil  is  a  silty  loam  or  very  fine  sandy  loam,  with 
an  average  depth  of  15  inchea  The  surface  has  an  ashy-gray  color  which 
changes  to  dark  gray  or  brown  when  wet.  The  gray  color  may  continue  through 
the  entire  depth  of  the  soil,  but  frequently  changes  to  yellowish  at  about  4  or 
5  Inches  from  the  surface.  The  subsoil  is  a  yellowish,  heavy  silty  clay,  vdth 
drab,  brown,  or  red  mottling.  A  few  iron  concretions  are  found.  The  type 
usually  occupies  level  areas,  and  the  drainage  is  generally  poor.  It  is  derived 
from  the  Port  Hudson  clays,  is  deficient  in  organic  matter,  and  is  not  a  naturally 
productive  soil.  It  is  fairly  well  suited  to  oats,  crab-grass  hay,  sugar  cane,  and 
small  truck.  With  heavy  fertilization  large  yields  of  strawberries  are  secured. 
The  principal  forest  growth  is  longleaf  pine. 

Hyde  sUt  loam. — The  type  consists  of  a  dark-gray  to  black  mellow  loam  which 
is  high  in  organic  matter  and  has  a  depth  of  36  inches.  The  material  becomes 
lighter  in  color  upon  drying  out.  The  surface  configuration  varies  from  fiat  to 
slightly  ridgy.  It  is  well  adapted  to  com,  oats,  cotton,  and  soy  beans.  In 
years  of  good  seasonal  conditions  com  varies  from  30  to  50  bushels,  oats  from 
30  to  75  bushels,  cotton  from  two-thirds  bale  to  1^  bales,  and  soy  beans  about 
25  bushels  per  acre.  Potatoes,  black  peas,  the  Mattamuskeet  apple,  figs,  celery, 
and  vegetables  also  do  well. 

Landry  silt  loam. — ^The  soil  is  a  dark-brown  silt  loam  10  inches  deep,  underlain 
by  a  heavy  brown  clay  subsoil  grading  into  greenisfti-yellow  or  drab  clays.  The 
subsoil  contains  lime  and  iron  concretions  and  differs  from  that  of  the  Crowley 
silt  loam  in  being  more  friable,  less  plastic,  and  having  a  more  pronounced  silty 
texture.  The  soil  is  productive,  but  the  surface  is  so  rolling  that  irrigation  is 
Impracticable,  and  rice  culture  is  therefore  impossible.  It  is  fairly  well  adapted 
to  cotton. 

Lufkin  Hit  loam. — The  soil  of  this  type  varies  from  a  heavy  fine  sandy  loam 
to  a  silty  loam  about  10  inches  deep.  The  sand  is  very  fine,  and  in  most  cases 
the  soil  appears  more  like  a  silt  loam.  The  first  2  or  3  inches  are  dark  gray 
owing  to  accumulations  of  organic  matter.  At  from  3  to  10  inches  a  lighter  gray 
or  yellowish-gray  color  appears  as  the  loam  content  decreases.  Both  the  texture 
and  the  color  of  the  subsoil  show  wide  variations,  though  it  is  usually  a  mottled- 
fray,  heavy  silt  loam,  frequently  containing  iron  concretions  and  some  fine  sand 
and  increasing  in  tenacity  to  a  depth  of  3  or  4  feet,  where  a  stiff  clay  is  encoun- 
tered. The  soil  becomes  more  sandy  and  the  subsoil  brighter  in  color  with 
elevation,  the  subsoil  of  the  highest  areas  being  usually  a  dark  or  dirty  yellow 
silty  clay.  The  surface  soil  varies  very  little,  and  then  only  in  the  silt  content 
The  l7pe  is  sedimentary  in  origin,  and  its  topography  is  level  to  moderately 
rolling.  Cotton  is  the  principal  crop,  and  oats  do  well  under  favorable  condi- 
tions. The  type  is  not  considered  good  for  com,  and  peaches  and  pears  do  not 
thrive,  but  grapes  and  plums  give  excellent  results. 

Mattamuskeet  silt  loam.— The  soil  is  a  black,  mellow  silt  loam  or  mucky  silt 
loam  from  10  to  24  inches  deep.  The  subsoil  is  usually  a  gray  to  dark-gray 
loamy  fine  sand.  In  places  it  is  as  heavy  as  a  fine  sandy  loam  or  even  a  silt 
loam.  The  content  of  organic  matter  is  high  and  the  soil  becomes  very  light 
when  dry.  The  type  occurs  Just  above  normal  water  level  and  is  subject  to 
inundation.  It  is  well  suited  to  com,  oats,  cotton,  celery,  onions,  cabbage,  and 
soy  beans. 

Monroe  sUt  loam.^— The  soil  is  a  fine  sandy  or  silty  loam  10  inches  in  depth 
and  is  underlain  by  a  yellow  or  red  silty  clay  subsoil,  usually  mottled  with 
white  or  brown  below  2  feet.  The  type  occurs  as  low  terraces  or  on  low  hUla 
The  forest  growth  consists  mainly  of  oak  and  pine.  Very  little  of  the  type  is 
under  cultivation  and  yields  are  low.  Cotton  can  hardly  be  made  to  yield 
one-half  bale  per  acre,  and  com  yields  are  proportionately  low. 

Norfolk  sUt  loam. — ^The  type  consists  of  a  brown,  mellow  silt  loam  10  inches 
deep,  underlain  by  a  heavy  yellow  silt  loam.  It  occupies  flat  to  undulating 
areas  and  is  well  suited  to  the  general  farm  crops,  wheat,  com,  cotton,  and 
grass  giving  the  best  results.  A  number  of  late  vegetables,  such  as  cabbage, 
tomatoes,  Irish  potatoes,  and  spinach,  do  well. 

Oktihheha  sUt  loam. — The  soil  consists  of  a  light-brown,  rather  compact  silt 
loam  from  7  to  10  inches  deep,  having  a  grayish  cast  in  the  immediate  surface 
section.    The  subsoil  is  a  yellowish-brown  silty  day  loam,  which  quickly  grades 
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Into  yellowlsli-red  or  reddish-yellow  stiff  silty  clay  mottled  with  yellow,  brown 
and  red,  or  gray,  yellow,  and  red.  The  type  is  developed  as  nearly  flat  areas» 
and  in  its  virgin  state  supports  a  heavy  growth  of  post  oak  and  hickory.  Culti- 
vation is  somewhat  easier  than  on  the  Oktibbeha  day.  The  type  needs  or- 
ganic matter  to  overcome  the  tendency  to  bake.  Fair  to  good  yields  of  cotton 
and  corn  are  secured,  especially  with  moderate  fertilization.  The  type  is  well 
suited  to  oats,  wheat,  cowpe^s,  soy  beans,  Johnson  and  Bermuda  grass,  lespe- 
deza,  bur  clover,  vetch,  Irish  potatoes,  and  cabbage. 

Pheha  aUt  loam. — This  soil  is  a  yellowish-gray  to  light-brown  silt  loam  from 
6  to  10  inches  deep,  and  is  underlain  by  a  yellow  silt  loam  frequently  mottled 
with  light  gray  below  24  inches.  The  type  is  derived  from  the  loess  of  the 
Yellow  Loam  formation  deposited  over  the  Eocene  lignitic  clay.  The  topog- 
raphy is  gently  undulating,  but  on  account  of  the  nearness  of  the  underlying 
heavy  days  drainage  is  generally  deficient,  limiting  the  agricultural  value  of 
the  type. 

Portsmouth  silt  loam. — The  soil  consists  of  a  gray  to  dark-brown  friable 
silt  loam  about  9  inches  deep.  It  is  frequently  compact  and  indlned  to  puddle, 
and  if  plowed  when  too  wet  it  forms  clods,  though  these  break  down  quite 
readily  in  subsequent  cultivation.  The  subsoil  is  a  gray  or  mottled  gray  and 
yellow  heavy  silt  loam,  becoming  heavier  and  somewhat  more  waxy  witli 
depth.  It  occurs  as  flat,  slightly  depressed,  or  low-lying  areas,  which  generally 
require  artificial  drainage.  The  type  has  been  formed  by  the  deposition  of 
fine  materials  in  comparatively  quiet  water  during  the  more  or  less  complete 
submergence  of  the  Atlantic  Coastal  Plain.  When  well  drained  It  is  adapted 
to  corn,  hay,  and  small  grains,  and  in  the  South  to  such  vegetables  as  cabbage, 
kale,  collards,  etc.    Moderate  yields  of  cotton  are  also  secured. 

Ruaton  silt  loam. — ^The  soil  to  an  average  depth  of  7  inches  consists  of  a  gray 
to  grayish-brown  silt  loam  in  places  running  high  in  very  fine  sand.  The  sub- 
soil is  a  yellowish-red  to  dull-red  silt  loam  which  quickly  grades  into  a  isdlty 
clay  loam  having  in  its  lower  section  occasional  grayish  mottlings  and  a  slightly 
plastic  structure.  The  type  occupies  undulating  to  gently  sloping  or  gently 
rolling  country.  Cotton,  com,  and  forage  crops  ^ve  good  yields  with  moderate 
applications  of  fertilizers,  deep  fall  plowing,  and  the  addition  of  orgcmic  matter. 

Sassafras  silt  loam. — ^The  soil  to  an  average  depth  of  8  or  10  inches  is  a  light- 
ydlow,  friable  silt  loam  containing  considerable  fine  sand,  with  little  or  none 
of  the  medium  grade.  The  subsoil  consists  of  a  compact,  reddish-yellow  or 
brownish  silt  loam,  which  Increases  slightly  in  day  content  with  depth  and 
shows  a  tendency  to  granulate  at  depths  ranging  from  15  to  30  inches.  It  is  de- 
rived from  marine  deposits  which  have  weathered  under  fair  conditions  of 
drainage.  The  type  occupies  fiat  to  undulating  interstream  divides  with  fair 
natural  drainage,  although  ditches  are  sometimes  required  to  remove  surface 
water.  Grass,  forage  crops,  wheat,  clover,  and  timothy  all  do  wdl.  It  is  an 
excellent  soil  for  com  in  favorable  seasons.  It  should  be  restricted  in  use  to 
crops  which  require  long  growing  seasons  and  for  which  a  continuous  moisture 
supply  is  of  first  importance. 

Scranton  silt  loam. — The  very  dark  silt  loam  soil  of  this  type  is  from  6  to  10 
inches  deep  and  is  underlain  by  yellow  or  grayish-yellow  silty  loam  or  silty 
day,  the  line  of  demarcation  between  the  soil  and  subsoil  being  less  sharp  than 
in  the  other  members  of  this  series.  The  surface  is  level  or  slightly  slopine^ 
toward  drainage  channels  or  areas  of  the  Portsmouth  soils.  Drainage  Is  de- 
ficient The  natural  growth  is  mainly  shortleaf  pine  and  wire  grass.  When 
cleared  and  drained  it  is  an  excellent  soil  for  grains  and  grasses. 

SusqueTianna  silt  loam. — ^This  type  consists  of  5  to  8  inches  of  brown,  friable 
silt  loam,  underlain  by  a  mottled  red  heavy  day  to  a  depth  of  about  2}  feet, 
where  it  rests  upon  a  gray,  sandy  clay,  mottled  with  red,  which  continues  to 
greater  depths.  The  soil  contains  a  fair  amount  of  humus,  works  up  easily,  and 
does  not  clod  badly.  The  type  is  confined  to  rolling  uplands  with  perfect  drain- 
age. It  is  derived  from  the  heavy  clay  at  the  base  of  the  Lafayette  formation. 
Ironstone  fragments  are  found  to  a  limited  extent  in  both  soil  and  subsoiL 
The  type  is  largely  under  cultivation.  Com,  cotton,  and  oats  are  the  principal 
crops,  though  Bermuda  grass  should  do  weU. 
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Area  and  distrihution  of  the  sUt  loams. 


Sou 


state  or  area.^ 


Acros* 


Sassafras  silt  loam.. 


Crowley  sUt  loam 

Ifonne  silt  loam 

Acadia  silt  loam 

Portsmoath  silt  loam.. 
SlktonsUtloam 


Lofldn  sUt  loam 

Hammond  silt  loam.. 
Norfolk  silt  loam 


Fheba  silt  loam 

Landiy  silt  loam 

Snsqaehamia  sUt  loam. . 

Oktibbeha  silt  loam 

Scranton  silt  loam 

RnstOQsOtloam 

Coxville  sUt  loam 

Hyde  silt  loam 

Berselia  silt  loam 

Ifattamuskeet  silt  loam. 


Total.. 


Delaware  1;  Maryland  1, 2, 3, 4, 5, 6, 8, 0;  New  Jersey  1, 3;  Penn- 
sylvania 6, 17. 
Arkansas  4,  5;  Louisiana  1 


Louisiana  12, 13;  Mississippi  Id 

Arkansas  4-  Louisiana  1 

North  C5arolina  6, 20;  Virginia  10 

Delaware  1;  Maryland  1,  3, 4,  5,  6, 8, 10;  New  Jersey  1;  Penn- 
sylvania 6. 

Mississippi  3, 12, 16, 16;  Texas  10 

Louisiana  13. 


Alabama  22;  Mississippi  9, 10, 14;  North  Carolina  15, 20;  South 
Carolina  7;  Virginia  5. 

Mississippi  3, 14, 15 

Louisiana  1 

Mississippi  6,  9, 15 

Mississippi  10, 12 

Mississippi  18. 


Mississippi  9, 10 

North  GuoUna  21;  South  Carolina  7. . 

North  Carolina  16 , 

Georgia  5 

North  Carolina  16 


518,142 

477,120 
300,992 
225,792 
181,700 
168,468 

72,832 
70,976 
67,840 

47,040 
37,096 
29,952 
23,168 
18,112 
17,728 
17,408 
8,000 
832 
704 


2,284,562 


^  For  key  to  numbers  in  this  column  see  p.  738. 


CLAY  LOAM  GROUF. 


The  clay  loams  of  the  Atlantic  and  Gulf  Coastal  Plains  are  adapted  only  to 
certain  of  the  general  t&rm  crops.  They  are  too  stiff  in  structure  and  too  Inte 
In  maturing  crops  for  profitable  utilization  in  the  production  of  even  special- 
purpose  vegetables.  The  range  of  adaptation  to  general  farm  crops  is  more 
restricted  than  in  case  of  the  silt  loam&  Wheat,  oats,  and  rice  do  well,  and 
heavy  yields  of  forage  crops,  such  as  sorghum  and  cowpeas,  or  mixtures  of  these 
with  com,  are  secured.  Grass  does  well,  but  owing  to  the  restriction  of  graz- 
ing to  dry-weather  conditions  on  account  of  the  tendency  of  such  heavy  soils 
to  become  compact  when  trampled  under  wet  conditions,  profitable  stock  rais- 
ing and  dairying  must  depend  less  upon  pasturage  than  in  case  of  the  lighter 
soils  and  must  be  supplemented  with  heavy  crops  of  forage  for  ensilage  and 
soiling. 

Good  yields  of  com  are  secured  under  normal  conditions  of  weather  and 
where  frequent  thorough  cultivation  is  given  the  crops.  The  profitableness 
of  cotton  farming  on  these  soils  depends  to  a  large  extent  upon  the  selection  of 
early  varieties.  Where  the  boll  weevil  is  troublesome  the  very  earliest  ma- 
turing varieties  must  be  grown,  and  even  with  these  full  crops  may  not  always 
be  had.  The  soils  of  this  group  require  a  heavy  farm  equipment  Fall  plowing 
asnaUy  improves  the  structure. 

The  clay  loams  of  the  Coastal  Plains  have  their  most  important  develop- 
ment In  the  Fatwoods  and  Ck)astal  Prairie  regions  and  in  those  sections  under- 
lain by  calcareous  formations.  The  Coxville  and  Portsmouth  clay  loams  have 
a  moderate  development  in  the  Flatwoods/  The  Greenville  clay  loam  occurs  as 
an  important  soil  in  southwest  Georgia,  westem  Florida,  and  portions  of 
Alabama,  and  has  a  rather  patchy  development  through  the  inner  division  of  the 
province,  especially  in  Alabama,  Mississippi,  and  Georgia.  In  the  black  prairie 
belt  of  Alabama  and  Mississippi  there  are  considerable  bodies  of  the  Oktibbeha 
day  loam.  In  Texas  the  Wilson,  Crockett,  Houston,  and  Grayson  clay  loams 
are  important  soils  in  the  central,  north-central,  and  westem  portions  of  the 
province.  Scattered  patches  of  Susquehanna  clay  loam  are  encountered  in 
eastern  Texas,  Mississippi,  Alabama,  and  Maryland. 

Bladen  clay  loam, — ^The  soil  is  a  grayish,  heavy,  compact  fine  sandy  loam  to 
loam  underlain  at  depths  of  2  to  4  inches  by  slightly  heavier  material.  The  sub- 
soil, beginning  at  a  depth  of  6  or  6  inches,  is  a  mottled  grayish  and  yellow 
fine  sandy  clay  which  quickly  grades  into  plastic  clay  similarly  mottled  and 
occasionally  showing  shades  of  brown.  The  surface  is  mainly  fiat  and  the  drain- 
age poor.  With  the  establishment  of  proper  drainage  the  shallow-rooted  crops, 
such  as  oats  and  grass,  would  give  best  results. 
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Cowville  clay  loam.— The  soil  consists  of  a  dark-gray  to  black,  plastic  clay  loam 
from  4  to  8  inches  deep.  The  subsoil  is  a  grayish,  stiff,  plastic  clay  mottled 
with  brick-red,  drab,  and  other  colors.  It  occupies  flat  to  slightly  depressed 
areas  having  poor  drainage.  Where  well  drained  this  soil  would  produce  good 
yields  of  oats  and  com. 

Crockett  clay  Zoam.— This  is  a  dark-brown  or  black  clay  loam  from  12  to  18 
inches  deep,  underlain  by  a  mottled  drab  and  red,  and  sometimes  yellow,  clay 
loam.  Both  soil  and  subsoil  contain  a  small  proportion  of  fine,  smooth  gravel  or 
iron  concretions.  At  a  depth  of  several  feet  a  brittle  gray  material,  which 
has  much  the  same  texture  as  soft  soapstone  rock  and  which  is  sometimes 
stratified,  is  encountered.  The  surface  is  gently  rolling  to  level,  and  the  type  is 
fairly  well  drained.  This  soil  owes  its  origin  to  the  weathering  of  some  cal- 
careous material,  perhaps  an  impure  limestone.  It  is  best  suited  to  cotton, 
com,  grain,  and  grasses.    Alfalfa  also  should  do  well. 

Edna  clay  loanu—This  soil  to  a  depth  of  12  inches  consists  of  a  gray  to  dark- 
gray,  heavy  clay  loam,  overlying  a  mottled  gray  and  yellow  clay  subsoil.  It 
Is  formed  by  weathering  of  noncalcareous  clay  deposits  of  Pleistocene  age. 
The  surface  is  level  to  gently  undulating  and  drainage  is  poor.  The  type  is 
used  principally  for  rice,  to  which  it  is  well  adapted.  Com  and  cotton  ar« 
grown  to  some  extent  with  fair  yields. 

Orayson  clay  loam. — ^This  soil  consists  of  a  dark-gray  or  brown  clay  loam 
from  8  to  10  inches  deep  underlain  to  a  depth  of  3  feet  by  a  stiff,  yellow  and 
sometimes  mottled  clay  or  silt  clay.  The  soil  contains  some  alkali,  but  only 
In  small  spots.  Gypsum  crystals  are  also  scattered  through  the  type.  The  type 
covers  an  area  resembling  an  old  lake  bed,  with  occasional  spots  containing  con- 
siderable sand.  The  surface  is  flat  or  broken  by  small  knolls  or  ridges.  Prac- 
tically all  of  the  type  is  unfit  for  agriculture,  mainly  on  account  of  the  lack 
of  drainage.  Occasional  small  elevated  areas  are  cultivated,  but  crops  fre- 
quently fail  during  wet  years. 

Oreenville  clay  loam. — ^The  surface  soil  is  a  dark-brown  to  reddish-brown 
heavy  sandy  loam  to  clay  loam  from  3  to  5  Inches  deep.  The  subsoil  is  a  deep 
red  sandy  clay.  The  material  is  derived  mainly  from  the  Lafayette  formation. 
Under  cultivation  it  resembles  a  clay  loam,  requiring  careful  handling  for  the 
maintenance  of  a  good  stractural  condition.  The  clay  subsoil  has  been  exiK>sed 
through  the  action  of  erosion,  leaving  gall  spots,  which  are  generally  covered 
on  the  surface  with  small  iron  concretions.  The  topography  is  generally  undu- 
lating, with  some  flat  and  gently  rolling  areas.  Erosion  is  most  noticeable 
over  the  rolling  areas.  The  surface  drainage  over  most  of  the  type  is  excellent. 
It  is  highly  adapted  to  cotton,  which  under  ordinary  methods  of  cultivation 
yields  from  one-half  to  1  bale  per  acre,  but  which  should  produce  1  to  2  bales 
with  proper  management.    Ck)m,  oats,  and  forage  crops  do  well. 

Houston  clay  loam. — ^The  soil  is  a  heavy  grayish-brown  loam  or  clay  loam, 
from  8  to  15  inches  deep.  The  subsoil  has  the  same  texture,  but  the  color 
changes  gradually  from  brownish-gray  to  yellowish  at  a  depth  of  4  or  5  feet. 
Small  rock  fragments  often  occur  in  both  soil  and  subsoil,  but  where  the  de- 
velopment is  typical  the  underlying  rock  is  found  at  a  great  depth,  and  no  frag- 
ments are  encountered.  The  type  Is  of  residual  origin,  derived  from  white  lime- 
stone or  chalk.  It  occupies  gently  rolling  prairies  and  is  well  drained.  It  is  a 
good  soil  for  cotton,  com,  and  sorghum,  and  under  irrigation  is  well  adapted  to 
truck  ftirmlng  and  such  fmlts  as  can  be  grown  in  the  region. 

Lacasine  clay  loam. — ^The  soil  is  a  brown  or  black  heavy  clay  loam,  20  inches 
deep,  grading  into  a  mottled  clay  subsoil,  which  contains  some  silt,  iron  nodules, 
and  occasional  lime  concretions.  The  type  occupies  depressions  in  large  swamp 
areas  free  from  hummocks.  It  is  heavy,  diflacult  to  till,  and  poorly  drained, 
but  has  lasting  properties.    It  is  considered  of  no  agriculturalimportance. 

Maverick  clay  loam. — ^The  soil  consists  of  8  to  10  inches  of  ashy  gray  to  light 
brown  clay  loam,  with  a  high  content  of  lime.  The  surface  inch  or  two  usually 
contain  a  considerable  amount  of  sand,  forming  a  very  shallow  covering  over 
the  thhi,  baked  cmst  The  subsoil  is  similar  in  texture  to  the  soil,  but  becomes 
heavier,  more  compact,  and  dlghtly  lighter  In  color  with  depth,  grading  at  25  to 
30  inches  into  a  light  yellowish  brown  or  drab  clay.  The  topography  is  level 
to  gently  rolling.  The  soil  has  a  tendency  to  become  hard  and  baked  In  dry 
weather,  and  during  droughts  the  crops  grown  without  irrigation  either  prove 
a  failure  or  produce  small  yields.    Under  irrigation  the  soil  is  very  productive. 

Norfolk  clay  loam. — ^The  soil  consists  of  a  dark-brown  clay  loam,  about 
6  Inches  deep,  underlain  by  a  dense,  waxy  clay  of  a  dark  reddish  brown  color. 
At  about  24  inches  thin  lenses  of  very  fine  sand  are  encountered  and  the  color 
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duuiges  to  a  mottled  grayish  blue.  The  surface  is  flat  and  the  elevation  only 
about  10  feet  above  sea  level.  Much  of  the  type  is  imperfectly  drained.  It  is 
beat  adapted  to  grass  and  small  grains,  and  formerly  produced  large  yields  of 
wheat    At  present  the  yield  of  this  crop  rarely  exceeds  10  bushels  per  acre. 

Oktihheha  clay  loam. — The  soil  is  from  4  to  6  inches  deep  and  consists  of  a 
dark-brownish,  friable  fine  loam  or  heavy  silt  loam,  usually  containing  a  fair 
amount  of  humus.  The  subsoil  is  a  yellowish-brown  silty  day,  sometimes 
mottled  with  gray  and  red  to  a  depth  of  90  to  36  inches.  The  topography  is 
8uf9ciently  rolling  to  permit  of  good  drainage.  Some  of  the  slopes  should  be 
protected  from  erosion.  The  type  is  derived  from  a  thin*  layer  of  silty  day 
Immediately  overlying  the  heavy  lignitic  clay.  The  typical  timber  growth  con- 
sists of  oak,  hickory,  and  pine.  About  half  the  type  is  under  cultivation.  Cot- 
ton, wheat,  and  oats  are  the  principal  crops.    It  is  an  excellent  cotton  soil. 

Portsmouth  clay  loam. — ^The  soil  is  an  ashy-gray  to  dark-brown  clay  loam 
about  6  inches  deep.  It  grades  abruptly  into  a  dense  waxy  day  which  extends 
to  a  depth  of  24  inches.  The  subsoil  below  this  depth  contains  pockets  of  thin 
sand.  The  soil  occupies  flat  or  trough-like  depressions  along  tidewater,  and 
the  drainage  is  imperfectly  established.  It  is  derived  from  marine  deposits. 
The  type  is  used  for  the  production  of  com,  wheat,  and  grass,  of  which  mod- 
erate yields  are  secured. 

Busquehanna  clay  loam, — The  soil  is  a  yellow  or  brown  loam  about  10  inches 
deep,  underlain  by  a  mottled  red  heavy  clay  identical  with  the  Susquehanna 
clay.  The  type  occupies  hills,  slopes,  and  valleys,  and  is  adapted  to  grain  and 
grass  crops.    Considerable  areas  are  yet  in  oak  and  pine  forest. 

WiUon  clay  loam, — The  type  consists  of  6  to  10  inches  of  a  dark-brown  to 
black  day  loam  underlain  by  a  compact  and  tenacious  clay  which  becomes 
heavier  in  texture  and  lighter  in  color  with  depth,  and  at  36  inches  is  fre- 
quently streaked  with  ydlow.  It  Is  an  upland  type,  and  occupies  gently  rolling, 
gradual  slopes.  Drainage  is  usually  well  established.  The  soil  is  derived  from 
the  weathering  of  sedimentary  deposits  of  Eocene  or  Tertiary  age.  It  is  locally 
known  as  "  mesquite  fiats  "  and  but  little  is  under  cultivation,  although  cotton, 
com,  oats,  and  sorghum  do  well  in  favorable  seasons.  The  soil  is  rather  diffi- 
cult to  handle. 

Area  and  distributUm  of  the  clay  loams. 


Soil 


^tate  or  area.i 


Acres* 


Houston  cday  loom. . . 
Maverick  clay  loam. . 
OreenyiUe  day  loam. 


Wilson  clay  loam 

Edna  day  loam 

Oktibbeha  day  loam 

Bosquehanna  clay  loam . 
Porwrnoath  clay  loam . . 


Texas  11, 12, 27, 28.. 
Texas  28. 


CoxTllle  clay  loam . 
Crockett  day  loam . . 
Bladen  day  loam . . . 
Grayson  clay  loam . , 
Lacasine  day  loam. . 
Norfolk  day  loam.., 


Alabama  1, 5, 9, 12, 13,  25, 34;  Georgia  15;  Mississippi  8, 12,  Ifi, 
16;  South  Carolina  6, 16;  Texas  1, 14, 15, 18, 21,  S. 

Texas  3, 9, 10, 11,24,29 

Texas  12. , 

Alabama  1;  Mississippi  3, 12, 15 

Louisiana  5;  Maryland  1,8 

Georgia  10;  Mississippi  18;  North  Carolina  25;  Virginia  12 

Georgia  2;  North  Carolina  25;  South  Carolina  10 

Texas  3, 14, 24. 

Georgia  10 

Texas  11 

Louisiana  8 , 

Virginia  12 


1,313,536 
898,660 
369,024 

96,768 
73,728 
48,960 
31,826 
22,144 
22,144 
21,440 
19,776 
10,560 
3,470 
1,856 


Total. 


2,933,792 


t  For  key  to  numbers  in  this  column  see  p.  733. 


GBAVELLY  CLAT  LOAM   PHASE. 


The  gravelly  clay  loam  phase  is  of  relatively  little  importance  in  the  Coastal 
Plains  in  point  of  extent,  only  one  type  having  been  recognized — the  QreenviUe 
gravelly  clay  loam.  It  has  a  slightly  lower  value  than  the  clay  loam  of  the 
series  and  is  considerably  more  difficult  to  plow.  Gravelly  clay  loams  when  dry 
are  often  difficult  to  cultivate  and  keep  in  a  good  condition  of  tilth,  and  for  this 
reason  yields  are  generally  inferior  to  those  obtained  from  the  more  easily 
worked  clay  loams. 

QreenviUe  gravelly  clay  loam.— The  soil  to  a  depth  of  4  or  5  inches  consists 
of  a  reddish-brown,  heavy,  sandy  loam  with  sufficient  clay  to  impart  the  work- 
ing qualities  of  a  friable  clay  loam.    In  places  the  texture  is  decidedly  a  day 
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loam.  The  sabsoll  is  a  reddish  or  dark-red  sandy  day  which  frequently  becomee 
heavier  with  depth.  Iron  concretions  are  abundant  over  the  surface,  through 
the  soil,  and  to  a  lesser  extent  in  the  subsoil.  The  surface  ranges  from  undu> 
lating  to  gently  rolling,  being  well  suited  to  good  surface  drainage  without 
danger  of  destructive  erosion.  The  soil  is  sometimes  difficult  to  keep  in  good 
structural  condition  unless  the  organic  matter  content  is  carefully  maintained 
by  the  occasional  incorporation  of  vegetable  matter.  Otton,  com,  oats,  rye,  and 
forage  crops  give  very  good  results. 

Area  and  diatribution  of  the  gravelly  clay  loam. 


Son  name. 

State  or  ana.t 

Acres. 

OmniTllle  ffrnvnllv  ctov  loun 

OeoiirialS 

t,7ao 

1  For  key  to  number  In  this  column  see  p.  733. 


8ILTT  OLAT  LOAM  PHASE. 

8an  Antonio  Hlty  clay  loam. — The  San  Antonio  silty  clay  loam  consists  of 
G  to  10  inches  of  a  dark-brown  to  black  silty  clay  loam  with  a  decidedly  reddish 
tinge.  The  color  ranges  from  reddish  brown  to  brownish  red,  and  the  texture 
from  a  heavy  loam  to  clay  loam  with  a  high  percentage  of  silt  If  plowed  when 
dry,  the  soil  works  up  Into  a  mellow,  loamy  condition,  but  the  proportion  of 
day  present  Is  always  sufficient  to  make  it  plastic  and  sticky  when  wet  The 
topography  is  level.  The  soil  contains  lime  and  organic  matter  and  is  highly 
productive. 

Webb  silty  clay  loam, — ^The  soil  consists  of  a  brown  to  reddish-brown  silty 
clay  loam  or  clay  to  an  average  depth  of  8  to  10  Inches.  Upon  drying  it  becomes 
baked  and  sun-cracked,  and  a  thin,  light-brown  crust  forms  on  the  surface.  The 
subsoil  consists  of  a  brown  to  reddish-brown,  heavy  clay,  slightly  lighter  in 
color  than  the  surface  soil.  Small  particles  of  gypsum  are  of  common  occur- 
rence in  both  soil  and  subsoil  and  are  especially  numerous  at  depths  below 
24  inchea 

Area  and  distribution  of  the  sUty  day  loams. 


Soflname. 

State  or  ana.1 

Acres. 

Ban  Antonio  slltv  clay  loam 

Texas  28 

3OS,fi0S 

Webb  slltv  olav  loam'. 

do 

34,  MO 

Total 

433,163 

1  For  key  to  number  in  this  column  see  p.  733. 
CLAT  (920UP. 

The  clay  soils  of  the  Atlantic  and  Gulf  Ooastal  Plains  are  adapted  to  the 
production  of  heavy  special  farm  crops,  such  as  mixtures  of  corn,  sorghum, 
millet,  or  other  of  the  coarser  forage  crops  for  ensilage  or  dry  winter  feed. 
'  Wheat,  rice,  and  grass  do  wdl.  Cultivation  is  so  difficult  and  Is  limited  to 
soch  a  narrow  range  of  moisture  conditions  that  the  production  of  com  as 
a  grain  crop  is  not  profitable.  The  early  maturing  varieties  of  cotton,  under 
intensive  cultivation  and  outside  of  boll-weevil  infested  districts,  give  fairly 
profitable  returns,  although  somewhat  lower  than  those  obtained  from  the  clay 
loams.  Complete  failures  may  be  expected  occasionally  when  the  crop  if 
grown  In  sections  infested  by  the  weevil. 

Grazing  is  restricted  to  even  narrower  limits  than  on  the  day  loams»  owing 
to  rapid  deterioration  of  the  sod  when  trampled  or  closely  grazed  for  any 
considerable  time.  Successful  stock  raising  and  dairying  on  the  clays,  therefore, 
depends  mainly  upon  the  production  of  heavy  crops  of  ensilage,  coarse  forage, 
and  hay. 

The  heaviest  farm  equipment  is  required  to  bring  out  the  highest  efficiency 
of  these  soils,  and  It  is  because  of  the  lack  of  adequate  equipment  throughout 
the  province  and  the  relatively  small  area  covered  by  the  soils  of  this  group  that 
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they  bave,  except  in  case  of  such  calcareous  clays  as  the  Houston,  generally 
been  held  In  low  eeteem  and  often  oitlrely  neglected. 

Liberal  applications  of  lime  and  fall  plowing  are  generally  beneficial  in 
Improving  the  structural  condition  of  the  noncalcareous  types. 

The  clays  comprise  a  very  important  group  of  soils  in  the  Flatwoods  and 
Ck>astal  Prairies,  in  the  limestone  regions  of  the  Coastal  Plains,  and  the  sections 
where  the  Susquehanna  soils  are  prominently  developed. 

The  Coxville  and  Portsmouth  clays  are  scattered  in  small  areas  throughout 
the  Flatwoods,  especially  in  Georgia  and  the  Carolinas,  while  the  Victoria  and 
Lfomalto  clays  have  been  extensively  mapped  in  the  Coastal  Prairie  section  of 
Texas.  The  Houston  clay  is  the  most  extensive  and  important  soil  in  the 
**  black  belt  '*  of  central  Alabama,  northeastern  Mississippi,  and  central  and 
western  Texaa  In  the  *'black  belt "  of  Alabama  and  Mississippi  the  Oktibbeha 
clay  is  an  important  soil,  while  the  Wilson  clay  is  a  fairly  prominent  type  in 
central  and  western  Texas.  The  Susquehanna  and  Lufkin  are  the  most  impor- 
tant types  of  eastern  Texas  and  Mississippi  outside  of  the  Houston  areas. 
The  Susquehanna  clay  has  a  fairly  extensive  development  throughout  the  inner 
division  of  the  Coastal  Plain  in  Alabama  and  western  Georgia  and  in  the 
North  Atlantic  division,  especially  near  the  Piedmont  border. 

AlUnoay  clay, — ^The  type  is  a  red  or  gray  clay  loam  6  inches  deep,  containing 
some  gravel  and  underlain  to  a  depth  of  3  feet  or  more  by  a  mottled  yeUow 
and  gray  sticky  clay.  The  type  occupies  rolling  upland  depressions  or  bottoms, 
and  is  derived  from  recent  ^sediments  of  Miocene  or  Glacial  material.  It  is 
a  good  grass  and  wheat  soil  and  produces  a  good  grade  of  apples.  The  soil 
is  difficult  to  till,  and  generally  requires  underdrainage. 

Bladen  clay. — The  soil  to  a  depth  of  2  to  5  inches  consists  of  a  grayish  or 
black  heavy  clay  loam.  The  subsoil  is  a  plastic,  heavy  clay  with  mottlings  of  yel- 
low and  brown  in  the  upper  section,  and  of  blue,  brown,  and  yellow  in  the  lower 
part  Drab  and  gray  colors  are  also  frequently  noticeable  throughout  the 
subsoil.  The  type  occupies  fiat  depressions  of  apparently  recent  tidal  marsh. 
Drainage  is  usually  poor,  and  the  soil  is  difficult  to  work,  the  type  being  of  little 
agricultural  value  except  for  rice.  With  artificial  drainage  and  liming  it 
would  probably  produce  fair  crops  of  com,  oats,  hay,  and  sugar  cane. 

Coxville  clay, — ^The  soil  consists  of  a  dark-gray  to  black  fine  sandy  loam  to 
loam,  averaging  about  4  inches  in  depth.  The  loam  phase  is  usually  darker  in 
eolor  and  is  confined  largely  to  the  slight  depressions.  The  subsoil  is  a  drab 
plastic  clay  with  yellow  and  red  mottling&  The  plasticity  increases  and  the 
red  mottling  becomes  more  pronounced  with  depth.  The  type  occurs  as  fiat 
^'savanpa"  lands.  It  has  poor  surface  drainage  and  remains  saturated  the 
greater  part  of  the  year.  During  periods  of  drought  the  surface  bakes  and 
cracks.  Very  little  of  the  type  is  under  cultivation.  If  provided  with  good 
sarftice  drainage  by  ditching,  plowed  deep,  limed,  and  well  supplied  with  organic 
matter,  good  crops  of  cotton,  oats,  com,  and  strawberries  could  be  grown. 
Plowing  must  be  done  when  the  soil  is  in  proper  moisture  condition,  for  if 
plowed  when  too  wet  it  is  likely  to  clod  badly. 

Dwrant  clay. — ^This  soil  is  a  dark  brown  to  almost  black  clay,  9  inches  deep, 
sometimes  having  a  dark-bluish  color.  Lime  concretions  or  gravel  are  scattered 
over  the  surface  and  throughout  both  soil  and  subsoil.  The  type  is  derived 
from  marly  clays  of  the  Bagle  Ford  formation.  The  topography  varies  from 
level  to  gently  rolling.  Cotton  yields  one-third  to  three-quarters  of  a  bale,  com 
90  to  40  bushels,  and  oats  40  to  50  bushels  per  acre. 

BUis  clay. — ^This  soil  to  a  depth  of  6  inches  consists  of  a  yellowish-brown  clay 
having  a  peculiar  dark  green  cast  The  subsoil  is  a  heavy  plastic  clay  to  a 
depth  of  8  feet  or  more.  In  many  places  fragments  of  hard  brown  limestone 
are  scattered  over  the  surface  and  occur  throughout  the  soil  and  subsoil.  The 
soil  is  very  sticky  and  plastic  when  wet  and  bakes  hard  on  drying.  The  surface 
varies  from  rolling  to  hilly  and  even  broken.  The  broken  areas  are  badly 
eroded.  The  type  is  derived  from  the  marly  clays  of  the  Bagle  Ford  formation 
and  from  the  Taylor  marl.  Because  of  the  difficulty  of  cultivation  and  hilly 
Burfiice  the  greater  part  of  the  type  is  unused.  It  is  better  suited  to  cotton 
than  any  other  crop  and  yields  from  one-quarter  to  one-half  bale  per  acre. 

The  proper  place  for  this  soil  in  the  key  to  the  Coastal  Plains  province  is 
under  the  heading  "Calcareous  material,"  attached  to  the  "Drainage  well 
established"  leg,  as  follows:*  Yellowish-brown  soil — ^yellow  subsoil — derived 
from  marly  clays— surface  hilly. 

QreenvUle  clay. — ^This  type  consists  of  lees  than  6  inches  of  red  or  chocolate- 
red  clay  or  heavy  clay  loam,  resting  upon  a  red  or  yellowish-brown  to  reddish- 
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yellow,  very  heavy,  stiff,  tenaclQUs  clay.  The  type  occupies  ridges  and  knolls 
and  is  residual  in  origin.  Rock  outcrops  are  c<Mnmon  where  the  type  is  under- 
lain by  limestone.  Weathered  fragments  of  varying  size  frequently  occur  on 
the  surface.  This  is  recognized  as  a  strong  soil  for  general  agriculture,  but  it 
is  very  difficult  to  cultivate. 

Houston  clay, — The  soil  is  a  gray  to  brown  loamy  day,  4  to  10  Inches  deep, 
resting  upon  a  stiff,  lighter  colored  clay  subsoil,  which  grades  at  a  d^th  of  • 
about  20  inches  into  a  light-gray  or  white  rotten  limestone  or  chalk.  Hie  color 
of  the  soil  varies  somewhat,  according  to  topographic  position,  the  darker 
colored  areas  occupying  the  depressions  and  more  level  situations,  while  the 
white  subsoil  is  often  exposed  along  slopes,  giving  rise  to  irregular  spots  re- 
sembling "  galls."  The  soil  is  friable  and  easily  cultivated  under  proper  moisture 
conditions,  but  is  extremely  plastic  and  sticky  whoi  wet  Areas  not  under 
cultivation  bake  and  check  on  drying.  The  type  occupies  level  to  gently  rolling 
country,  usually  prairie,  and  is  derived  from  rotten  limestone  or  chalks  of 
Cretaceous  age.  Cotton  is  the  principal  product,  although  good  yields  of  com, 
oats,  grass,  and  legumes  are  secured. 

Hyde  clay, — ^The  soil  to  a  depth  of  2  to  5  Inches  consists  of  a  black,  heavy  clay 
loam,  plastic  when  wet  and  tending  to  crack  upon  drying.  The  subsoil  is  a 
black,  plastic,  tenacious  clay,  the  lower  portion  having  a  bluish  cast  The  type 
is  characteristically  developed  between  slight  ridges  of  lighter  colored  soila 
It  occupies  depressions  and  has  a  flat  surface  and  impervious  subsoil.  The 
drainage  Is  naturally  poor.  Plowing  is  difficult,  owing  to  the  proximity  of  the 
unwieldy  subsoil.  With  drainage  and  liming  fair  to  good  crops  of  com,  oats, 
onions,  cabbage,  strawberries,  cauliflower,  and  celery  can  be  secured. 

Lomalto  clay, — ^The  type  consists  of  12  to  15  inches  of  dark-drab  to  black  clay 
or  sllty  clay,  which  passes  rapidly  Into  a  light-brown  to  reddish-brown  sllty 
clay  subsoil.  The  soil  puddles  and  bakes  badly.  Beds  of  crystalline  gypsum  and 
lime  concretions  occur  In  the  subsoil.  The  surface  is  nearly  level  and  low 
lying,  so  that  overflows  are  frequent.  It  is  an  alluvial  soil  formed  under  marshy 
conditions.  A  large  quantity  of  alkali  is  present  in  both  soil  and  subsoil,  and 
drainage  facilities  are  so  poor  as  to  make  the  reclamation  of  the  land  for 
agriculture  difficult 

Lufkin  clay, — The  soil  is  a  loam  or  silty  loam,  from  8  to  8  inches  deep,  occa- 
sionally containing  a  few  iron  concretions.  The  subsoil  is  a  drab  or  mottled 
gray  and  yellow,  stiff.  Impervious  clay.  At  a  depth  of  3  to  5  feet  the  clay  is 
often  distinctly  stratified.  The  surface  is  generally  level  and  drainage  is  poor. 
The  natural  timber  growth  consists  of  scrub  pine  and  small  oaks.  The  soil  Is 
not  well  adapted  to  ordinary  farm  crops,  and  only  small  yields  of  corn  and 
cotton  are  obtained. 

Montrose  clay. — ^This  type  consists  of  a  grayish-drab  clay,  with  a  depth  of 

2  to  6  inches,  underlain  by  a  yellow  or  yellow  and  gray,  very  plastic  clay,  which 
shows  mottlings  of  red  and  yellow  below  20  inches.  The  subsoil  is  very  heavy 
and  has  a  somewhat  greasy  feel  when  wet.  In  places  the  surface  is  covered 
by  an  inch  or  two  of  sandy  loam.  The  type  occupies  flat,  poorly  drained  areas, 
and  is  locally  known  as  "hog  wallow  prairie."  On  account  of  Its  low  humus 
and  high  clay  content  it  is  difficult  to  cultivate.  It  is  derived  from  the  Jackson 
formation  of  Eocene  age.  The  type  Is  almost  all  timbered  with  scrawny  post 
and  blackjack  oak.    Some  shortleaf  pine  also  occurs. 

Morse  clay, — This  type  consists  of  a  heavy  silt  or  clay  loam  6  to  8  inches  deep, 
underlain  by  a  heavy  mottled  clay  subsoil,  both  soil  and  subsoil  being  quite 
calcareous.  It  occurs  along  stream  courses,  and  generally  has  good  drainage. 
The  type  is  unimportant,  difficult  to  till,  and  but  little  of  it  is  under  cultivation. 
It  is  adapted  to  rice  where  Irrigation  is  possible,  and  in  the  welWrained  areas 
is  fairly  well  adapted  to  corn  and  cotton. 

Oktibheha  day. — This  type  consists  of  a  heavy,  yellowish-brown  sandy  clay, 

3  feet  or  more  in  depth,  beyond  which  the  material  becomes  mottled.  There 
are  several  phases  of  the  type.  The  topography  is  sloping  or  rolling  and  the 
heavy  soil  does  not  permit  rapid  absorption  of  rainfall,  consequently  the  run- 
off is  excessive  and  erosion  very  active.  The  type  is  largely  the  result  of  wash 
in  areas  whl<*h  were  once  Oktibbeha  fine  sandy  loam,  the  fine  sand  having  been 
removed.  Most  of  it  has  been  cleared,  but  very  little  is  now  under  cultivation. 
It  is  largely  devoted  to  pasture  or  allowed  to  grow  up  in  scrub  pine,  oak,  or 
wild  plum.     Cotton  is  the  principal  crop,  but  yields  are  comparatively  light 

Pheha  clay. — The  soil  consists  of  a  light  brown  clay  or  silty  clay  averaging 
about  8  inches  in  depth,  with  an  occasional  shallow  mantle  of  fine  sandy  mate- 
rial.   The  subsoil  is  a  brownish  or  yellowish,  rather  plastic  clay,  mottled  In  the 
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lower  section  with  gray.  The  surface  drainage  of  the  flat  areas  is  frequently 
poor.  The  type  Is  usually  deficient  in  organic  matter  and  is  inclined  to  bake 
unless  liberally  supplied  with  vegetable  matter.  Applications  of  lime  are  also 
necessary  to  bring  about  a  good  tilth.  The  type  is  best  adapted  to  wheat,  grass, 
and  forage  crops,  while  cotton,  com,  and  oats  give  fairly  good  result& 

Point  Isabel  clay. — The  soil  is  a  drab  to  brown  heavy  clay  from  10  to  15 
inches  deep.  The  subsoil  is  lighter  colored,  but  of  the  same  texture  as  the  soil. 
The  material  does  not  bake  badly.  The  l^pe  occupies  long,  narrow  ridges  or 
beaches,  the  tops  of  which  are  narrow  and  level  and  the  slopes  steep  and  abrupt, 
allowing  excessive  drainage.  These  beaches  were  formed  by  wave  action  where 
salt  water  occupies  the  basins  below.    The  type  is  of  little  agricultural  value. 

Portsmouth  clay. — ^The  soil  is  a  dark  gray  to  black  silty  loam  to  clay  loam 
ranging  in  depth  from  a  few  inches  to  nearly  8  inches.  The  soil  material  is 
usually  heavier  and  more  compact  in  the  higher,  better  drained  situations.  In 
the  wet  or  swampy  areas  the  soil  is  generaUy  a  dark  gray  to  black,  smooth  silty 
loam,  firom  10  to  14  inches  deep.  The  subsoil  is  a  stiff,  impervious  day  mottled 
with  gray  and  yellow,  or  drab,  yellow,  and  reddish  yellow.  The  type  occurs 
on  poorly  drained  flat  uplands  and  in  drainage  ways  or  other  depressions.  It 
Is  derived  from  the  Ck>lumbla  sediments.  The  typical  vegetation  consists  of  bay, 
scrubby  sweet  gum,  gallberry  bushes,  and  pine.  Heavy  applications  of  lime  are 
necessary  to  secure  best  results  with  crops.  On  well-drained  areas  com,  forage 
crops,  and  oats  are  produced  with  success. 

Sumter  clay. — ^The  soil  to  a  depth  of  4  or  5  Inches  is  a  yellowish-brown  clay 
loam  to  clay.  The  subsoil  is  a  sticky,  plastic  clay  of  yellow  color,  sometimes 
showing  a  greyish  cast  Small  particles  and  fragments  of  gray  to  white  lime- 
stone occur  In  the  subsoil.  As  a  rule  both  soil  and  subsoil  are  decidedly  cal- 
careous. In  spots  the  soil  color  is  almost  black,  such  areas  resembling  the 
Houstoii  clay.  The  subsoil  seems  to  be  more  plastic  and  impervious  than  that 
of  the  Houston  clay  and  the  drainage  not  quite  so  good.  With  more  complete 
weathering  this  soil  might  give  rise  to  the  Houston  clay.  The  topography  Is 
flat  to  gently  rolling.  It  is  derived  from  limestone  and  calcareous  clays  or 
clay  shales  belonging  to  the  Vlcksburg  or  possibly  the  Vicksburg  and  Jackson 
formations.  It  is  a  strong^  soil,  well  suited  to  the  general  farm  crops.  Com, 
cotton,  and  oats  do  well.  Alfalfa  has  been  successfully  grown,  and  with  care- 
ful soil  preparation  and  seeding  it  is  believed  the  crop  can  be  made  a  profitable 
une  on  the  smoother  areas.  Melilotus  gives  good  results.  When  plowed  under 
proper  moisture  conditions  a  good  friable  seed  bed  is  easily  secured.  The  type 
does  not  have  the  gray  soil  color  and  red  mottling  in  the  subsoil  which  seem 
to  constitute  the  important  characteristics  of  the  Montrose. 

Susquehanna  clay. — The  soil  is  a  clay  loam  6  inches  deep,  sometimes  con- 
taining gravel,  and  overlying  a  stiff,  tenacious,  red  and  mottled  pipe-clay  sub- 
Boil.  The  type  occupies  hills  and  rolling  areas  on  the  inner  border  of  the 
Coastal  Plain  region.  The  soil  is  very  refractory  and  hard  to  cultivate  and  at 
present  has  very  little  agricultural  value. 

Victoria  clay. — ^The  soil  to  an  average  depth  of  10  Inches  consists  of  a 
dark  brown  to  black  clay  loam,  and  is  underlain  by  a  compact,  calcareous 
clay  loam  or  clay,  lighter  in  color  than  the  soil  and  often  containing  small 
lime  concretions.  At  depths  ranging  from  2  to  5  feet  the  subsoil  usually 
becomes  slate  colored.  When  dry  the  soil  of  uncultivated  fields  bakes  and 
checks,  and  when  wet  it  becomes  sticky  and  tenacious.  The  type  is  of  residual 
origin,  and  is  derived  from  calcareous  clays  of  Tertiary  age.  The  surface  is 
level  to  gently  undulating,  and  drainage  is  fair.  With  careful  cultivation  the 
general  fbrm  crops  give  good  results. 

Wehh  clay. — The  soil  to  a  depth  of  10  to  12  inches  consists  of  a  dark  reddish 
brown  to  purplish-red  clay  loam  or  clay.  The  surface  2  or  3  inches  often  con- 
tain an  appreciable  amount  of  sand,  causing  it  to  be  slightly  loamy,  but  in 
general  it  is  very  sticky  and  tenacious  when  wet  and  bakes  and  cracks  upon 
dryhig.  The  subsoil  is  a  calcareous  clay  which  becomes  lighter  in  color  with 
depth  and  at  3  feet  or  more  consists  of  a  compact,  stiff  clay  having  a  very 
light  reddish  brown  or  slightly  pinkish  color.  It  has  been  formed  from  a  red 
calcareous  clay,  modified  slightly  in  some  cases  by  alluvial  depositions  from 
smaller  streams.  The  topography  is  level  to  gently  rolling  with  low  ridges  and 
valleys.  At  present  none  of  the  type  is  under  cultivation.  Where  moisture 
conditions  are  favorable  it  should  prove  a  strong  soil,  but  in  its  present  condition 
it  is  best  left  in  pasture,  to  which  it  is  well  suited. 

Wilson  clay. — ^The  surface  soil  of  this  type  consists  of  10  to  15  inches  of 
very  heavy  clay,  varying  in  color  from  a  dull-yellow  to  dark-brown  or  almost 
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black.  Tbe  subsoil  Is  very  similar  to  the  soil  In  texture,  but  somewhat  more 
tenacious  and  lighter  In  color,  owing  to  a  diminished  content  of  organic  matter. 
Partially  decomposed  lime  concretions  are  found  scattered  through  the  soil 
and  subsoil,  being  more  numerous  In  the  latter.  The  intermingling  of  dull 
yellow  and  darker  colored  soil  In  fields  of  Wilson  clay  Is  very  noticeable  along 
the  slopes  where  the  fields  appear  to  be  striped  alternately  from  yellow  to  dark, 
the  stripes  extending  up  and  down  the  slopes.  It  Is  very  plastic  when  wet,  but 
cracks  badly  in  dry  seasons.  The  topography  varies  from  rolling  to  leveL 
The  drainage,  In  seasons  of  normal  rainfall,  Is  good.  The  type  Is  adapted  to 
cotton,  com,  and  grain  and  seems  especially  adapted  to  oats. 

Area  and  distribution  of  the  days. 


Soil 


state  or  area.^ 


Acres. 


Victoria  day.. 
Houston  olay.. 


Lomalto  clay 

Buaqaehanzia  olay. . 


Lufldnolay 

Oktibbeha  olay.. 

Wilaonolay 

Portsmouui  clay. 

Montrose  olay 

Duiantolay 

Phebaclay 

Webb  clay 

Allowayciay 

Ellis  olay 

Coxvllle  clay. 
Horse  cla; 
Sumter  cl 


ilay.. 


Hydeclav 

Point  Isabel  olay.. 

Bladen  clay , 

QreenvUle  clay 


Texas  12, 27, 38 » 

Alabama  1,  5, 13, 17, 25, 90, 81,  M;  Louisiana  U;  MissisBtppi  3, 

8, 10, 12, 14, 15, 16, 17,  20;  Te3cas  2, 9, 10, 11, 28, 28, 31. 

Texas  12, 27 

Alabama  2. 3, 6, 14, 18, 25, 30, 32;  Louisiana  2, 3, 9, 14;  Maryland 

3, 5, 8;  Mississippi  8, 0, 10, 14, 15, 20;  Texas  10, 11, 13, 14, 20, 29. 
Alabama  34;  Louisiana  3,  12;  Mississippi  3,  4,  12,  U,  15,  16; 

Texas  1,  7, 13, 14, 19, 21, 23. 24, 34. 

Alabaman;  Mbolssippi 3, 10, 12, 14, 15, 17 

Texas  11 

Oeoivia  10. 15;  North  CaroUna  21;  South  CaroUna  6, 10 

Miarisslppl8 

Texas  9 

Mississippi  14 

Texas  27 

New  Jersey  1,3 

Texas  9 

Q«oigta3;  South  Carolina  7, 10 

Arkiu)sas4;  Louisiana  1 

Mississippi  20 

QeoigiaS,  10 

Texas  5 

Georgia  8 : 

Florida  7 


2,128,896 
801,634 

525,834 
483,883 

393,266 

214,464 

100,864 

52,736 

43,840 

39,936 

35,300 

23,010 

23,484 

18,880 

17,280 

7,434 

6,016 

5,376 

4^006 

8,648 

768 


Total.. 


5,018,534 


1  For  key  to  numbers  in  this  column  see  p.  738. 
BLACK  CLAT  PHASE. 

While  treated  as  a  variation  from  the  typical  clays,  the  black  clay  phase  la, 
nevertheless,  a  very  Important  adjunct  to  the  clay  group.  It  is  represented  by 
a  single  soil  type,  which  occurs  extensively  in  Texas,  as  well  as  in  Alabama  and 
Oklahoma. 

Houston  hlack  clay. — ^The  soil  Is  a  black  or  sometimes  drab  clay  about  10 
Inches  deep,  friable  when  well  cultivated,  but  waxy  and  sticky  when  wet  If 
not  continuously  cultivated,  it  becomes  hard  and  compact  and  cracks  into  irregu- 
lar blocks  on  drying.  The  subsoil  is  a  waxy,  very  stiff  and  tenadoos  clay  ot 
lighter  color  than  the  soil.  Both  soil  and  subsoil  contain  varying  quantities  of 
lime  concretions.  The  type  is  derived  from  the  weathering  of  soft  limestone 
or  calcareous  clays,  principally  of  Cretaceous  age.  The  soil  is  very  productive, 
and  is  used  commonly  for  com,  cotton,  and  rice,  according  to  locality,  elevation, 
and  drainage.    It  is  also  adapted  to  grass. 

Area  and  distribution  of  the  black  clay. 


Soil  name. 

State  or  area.i 

Acres. 

Hoastam  black  clay 

Alabama34;  Oklahoma2:  Texas  1,2, 3, 7, 9, 11,14, 17,  IS, 33, 36, 
38,31,32. 

1,500,080 

I  For  key  to  numbers  in  this  ootumn  see  p.  788. 
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BIONT  CLAY  PHAflS. 

Tl^e  Stony  day  soils  occupy  steep  slopes,  the  backbones  of  narrow,  eroded 
ridges,  and  washed  areas  underlain  by  rock.  Usually  tbe  topography  is  suffi- 
ciently rough  to  preclude  agricultural  use,  aside  from  the  number  of  stone 
fragments  present  The  smoother  areas  are  largely  worthless  on  account  of 
the  abundance  of  stone.  These  soils  are  confined  mainly  to  those  areas  of  the 
Ooastal  Plain  underlain  by  limestone  and  to  the  Claiborne  formation  in  south- 
western Alabama  and  east-central  MlssiSBippi. 

Henderson  stony  clay, — ^This  type  consists  of  a  greenish-gray,  sticky  clay 
carrsring  large  quantities  of  limestone  fragments  in  various  stages  of  decom- 
position.. There  is  usually  a  thin  mantle  of  fine  sand  over  the  surface  of  the 
less  stony  areaa  The  soil  is  derived  from  exposures  of  Tertiary  limestone. 
None  of  this  type  has  been  seen  under  cultivation,  and  the  soil  would  probably 
prove  of  very  low  agricultural  value  on  account  of  the  intractable  character  of 
the  material. 

Houston  stony  clay. — ^Thls  soil  consists  of  4  to  15  inches  of  dark-brown  or  black 
clay,  which  Is  underlain  by  white  chalky  limestone,  with  limestone  fragments  of 
various  sizes  scattered  over  the  surface.  The  type  is  derived  from  the  weather- 
ing of  Austin  chalk.  It  is  easily  eroded,  and  small  areas,  where  the  underlying 
limestone  outcrops,  frequently  occur  on  the  hillsides  and  on  the  summits  of 
rounded  knolls.  Owing  to  the  shallow  soil,  the  type  does  not  stand  drought 
well.  The  yields*  on  this  type  depend  largely  upon  season.  When  moisture  con- 
ditions are  favorable,  good  yields  of  cotton,  com,  wheat,  and  oats  are  secured. 

Lauderdale  stony  clay, — ^The  type  consists  of  a  yellow  to  nearly  white  stiff 
day,  carrying  on  the  surface  and  throughout  the  soil  section  from  25  to  60  per 
cent  of  stone  fragments,  consisting  of  rather  soft  siliceous  rock  of  white  to 
yellowish  or  mottled  reddish  and  gray  color,  and  to  a  less  extent  of  reddish, 
locally  cemented  sandstone  and  a  hard  siliceous  rock  resembling  quartzite. 
There  is  no  distinct  line  of  demarcation  between  soil  and  subsoil.  The  type  is 
locally  styled  "  white  hills  "  and  *'  white  rock  land  "  and  occupies  the  crests  of 
narrow,  high,  winding  ridges  and  the  tops  of  hills  with  occasional  developments 
on  the  lower  slopes.  The  soil  is  derived  from  the  Claibome-Tallahatta  buhr- 
stone  formation.  The  topography  is  so  rough  as  to  render  the  type  unfit  for 
profitable  agriculture  and  it  is  valued  chiefiy  for  its  timber. 

Sumter  stony  clay, — ^This  is  a  yellowish-brown  day  loam  to  clay,  underlain  at 
S  inches  by  a  pale-yeUow  to  gray,  plastic,  heavy  day.  Gray  limestone  fragments 
are  scattered  over  the  surface  and  disseminated  through  the  soil  mass  in  quan- 
tities suffldently  large  to  interfere  with  cultivation.  The  type  occupies  slopes 
and  knolls,  and  the  underlying  limestone  outcrops  in  places.  It  is  derived 
mainly  from  limestone.  The  soil  is  productive  and  adapted  to  cotton,  com, 
cowpeas,  oats,  and  melilotus. 

Area  and  distribution  of  the  stony  clays. 


Soil 


state  or  area.i 


Acres. 


Hooitan  ttony  day . . . . 
Landerdale  stony  clay. . 
Bumtflr  stony  day. 
"       1  stony 


day. 
TotaL 


Texas  0 

Mississippi  9.. 
Mississippt  aO. 
Alabama  32... 


78,886 

23,488 

2,482 

IflS 


104,448 


1  For  key  to  nnmbera  In  this  column  see  p.  738. 
GRAVELLY  OLAT  PHASE. 

The  gravelly  clay  phase  is  represented  in  this  province  by  one  soil  type,  the 
Houston  gravelly  clay,  which  has  been  mapped  so  far  only  in  Texas,  where  it 
bas  been  found  in  several  different  areas. 

Houston  graveUy  clay, — ^The  soil  is  a  dark-brown  to  black  heavy  clay  loam  or 
day  12  inches  deep,  carrying  a  large  amount  of  gravel  and  rounded,  waterwom 
p^bles  varying  in  size  from  one-eighth  of  an  Inch  to  3  Inches  in  diameter. 
The  subsoil  is  a  light-brown,  stiff  day,  becoming  less  flexible  with  depth  and 
carrying  small  quantltieB  of  rounded  gravel  and  pebbles.  Small  areas  occur 
where  the  soU  mass  is  a  bed  of  porous  gravel.    The  type  occupies  the  higher 
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ridges  of  rolling  prairie  and  is  easily  eroded.  The  gravel  is  derived  from  the 
remains  of  an  old  formation,  which  has  been  almost  entirely  worn  away,  leav- 
ing only  a  thin  layer  capping  the  higher  ridges.  Owing  to  its  topography  and 
gravelly  character,  the  type  has  good  drainage.  The  crops  grown  are  cotton, 
com,  sorghum,  oats,  and  some  kaflr.    Good  yields  are  usually  obtained. 

Area  and  distrihution  of  the  gravelly  clay. 


Sollziame. 

SUtoorana.! 

Aona. 

H^mffton  cnvolly  clay. r ..,...,,,,-.,,.  r  -  - ,  - » -  - 

Texas  3, 3, 96, 31 

04,730 

>  For  key  to  numbera  in  ttalsoolumn  see  p.  733. 
SILTT  CLAY  PHASE. 

Ban  Antonio  silty  clay,-— The  soil  consists  of  a  brown  to  reddish-brown  clay 
loam  from  10  to  12  inches  deep.  This  grades  into  a  heavy  silty  clay  subsoil,  the 
red  color  becoming  more  pronounced  and  the  material  heavier  with  depth.  A 
few  small,  chalky  particles  of  thoroughly  disintegrated  limestone  are  encountered 
in  the  lower  subsoil,  and  beds  of  rounded  gravel  cemented  with  a  reddisb,  marly 
material  sometimes  occur  at  a  depth  of  5  feet  or  more.  The  type  occupies  geitly 
undulating  to  almost  level  areas.  It  is  largely  composed  of  material  trans- 
ported by  floods  in  early  times  and  laid  down  along  stream  courses.  In  part, 
however,  it  is  derived  from  the  decomposition  of  underlying  limestone.  The 
soil  is  considered  excellent  for  general  farming  and  makes  a  valuable  truck 
soil.  Ck>nsiderable  areas  are  under  irrigation  and  devoted  largely  to  the  pro- 
duction of  onions.  Other  vegetables,  as  well  as  cotton,  com,  potatoes,  alf^LLfa, 
peanuts,  and  oats,  are  grown  both  on  Irrigated  and  unirrigated  areas. 

Area  and  distribution  of  the  sUty  day. 


Son  name. 

state  or  ana.i 

Aores. 

San  Antonio  alltv  olav j 

Texasas 

IS,(M8 

1  For  key  to  number  in  this  oolumn  see  p.  733. 
MISCELLANEOUS  MATERIAL. 

The  materials  included  under  this  heading  are  not,  in  their  original  state, 
arable  soils,  and»  a  part  of  them  can  not  be  made  fit  for  cultivation.  Some, 
however,  by  extensive  and  costly  reclamation  work  can  be  made  to  produce 
more  or  less  bountiful  crops.  This  will  be  indicated  specifically  in  the  follow- 
ing paragraphs. 

Ch^lk  (Houston). — This  type  includes  exposures  of  the  Selma  chalk  formation 
in  badly  eroded  areas,  where  little  or  no  soil  has  accumulated.  The  surface 
few  inches  varies  from  the  bare,  partially  weathered  white  chalk  to  a  light-gray 
or  gray  chalky  loam,  depending  upon  the  stage  of  erosion.  Below  this  is  a 
white  or  yellowish- white,  partially  weathered  chalk,  which  usually  extends  to 
a  depth  of  3  feet  or  more.  Occasional  outcrops  of  blue  rock  occur.  The  land 
is  mainly  valuable  for  pasture. 

Coastal  beach. — This  is  a  light-gray  or  white,  fine  to  coarse  textured,  loose, 
incoherent  sand  3  feet  or  more  in  depth,  containing  varying  quantities  of  shell 
fragments.  It  occurs  as  beaches,  narrow  ridges,  and  islands  along  the  sea- 
coast,  and  its  surface  varies  from  smooth  to  irregular.  At  the  higher  elevations 
it  is  modified  by  wind  action.    It  Is  not  adapted  to  agriculture. 

Muck. — This  type  consists  of  black,  more  or  less  thoroughly  decomposed 
vegetable  mold,  from  1  to  3  or  more  feet  in  depth.  It  occupies  low,  moist  placea 
with  little  or  no  natural  drainage.  Muck  may  be  considered  an  advanced  stage 
of  Peat,  formed  by  the  more  complete  decomposition  of  the  vegetable  fiber  and 
the  addition  of  mineral  matter  through  deposition  by  water  or  wind,  resulting 
in  a  finer  texture  and  closer  structure.    When  drained.  Muck  is  very  productive 
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and  well  adapted  to  com,  potatoes^  cabbage,  onions,  celery,  peppermint,  and 
similar  crope. 

Peat. — ^The  type  is  composed  of  vegetable  matter,  consisting  of  roots,  stems, 
fibers,  moss,  etc.,  in  various  stages  of  decomposition.  It  occurs  as  turf  or  bog, 
usually  In  low  situations,  and  is  always  more  or  less  saturated  with  water.  It 
represents  an  advanced  stage  of  swamp,  with  drainage  partially  established. 
When  properly  drained  Peat  becomes  a  valuable  soil  for  special  crops. 

Rock  outcrop,— 'ThlB  term  Is  used  to  designate  areas  consisting  of  rock  ridges, 
exposed  rock  outcrops,  or  accumulations  of  stone  entirely  unfit  for  cultivation 
aod  incapable  of  becoming  agricultural  land. 

Rouffh  atony  land. — Under  this  heading  have  been  classed  areas  so  stony  and 
broken  as  to  be  nonarable,  although  supporting  forest  growth  and  affording 
some  pasturage.  These  areas  frequently  consist  of  steep  mountain  ridges,  bluffs, 
or  narrow  strips  extending  through  definite  soil  types.  These  areas  differ  from 
Rock  outcrop  in  that  they  support  vegetation  of  economic  value,  and  from  the 
Rtony  loams  in  being  nonarable. 

Bandhill. — This  term  is  used  to  describe  ridged  and  uneven  areas  of  sand 
not  in  motion,  either  on  account  of  partial  consolidation  or  because  of  the  sand 
being  fixed  by  a  natural  growth  of  trees  or  grasses.  Such  areas  sometimes 
represent  old  shore  lines  of  the  oceans  or  large  lakes  and  are  sometimes  formed 
by  river  action  and  by  wind.  The  material  is  incoherent  and  is  generally  so 
thoroughly  drained  as  to  be  of  little  agricultural  value.  Included  valleys  and 
low  areas,  where  organic  matter  and  sufiicient  moisture  are  present,  are  capable 
of  producing  fair  crops  of  vegetables. 

Bwamp. — ^This  term  is  used  to  designate  areas  too  wet  for  cultivation  and  cov- 
ered with  standing  water  for  much  or  all  of  the  time.  Variations  in  texture  and 
in  organic  matter  content  may  occur.  Swamp  frequently  occupies  areas  which 
are  inaccessible,  so  that  detailed  mapping  is  impossible.  The  native  vegetable 
growth  consists  of  water-loving  grasses,  shrubs,  and  trees.  Many  areas  are 
capable  of  drainage,  and  when  reclaimed  they  not  infrequently  constitute  lands 
of  high  agricultural  value.  Wherever  small  areas  of  Swamp  occur  within  a 
definite  soil  type  and  the  texture  of  the  soil  is  known  to  be  similar  to  that  of 
the  surrounding  type,  they  are  mapped  with  the  type  and  the  swampy  condition 
indicated  by  Gambol. 

Tidal  marsh. — The  material  varies  from  dark,  oozy  sediments,  interspersed 
with  coarse  marsh-grass  roots,  to  a  yellowish  or  dark-colored  clay,  and  rests 
upon  a  still  heavier  clay  at  depths  varying  from  2  to  4  feet  Calcareous  nodules 
are  sometimes  pres^it  This  material  is  extensively  developed  along  the  sea- 
coast  and  along  streams  subject  to  tidal  overfiow.  The  vegetation  consists  of 
salt  grass,  which  affords  poor  pasturage.  The  areas  must  be  diked  and  drained 
before  reclamation  is  possible,  but  when  so  reclaimed  and  the  excess  of  salt 
removed  the  soil  becomes  exceedingly  productive,  especially  for  com,  cabbage, 
onions,  rice,  potatoes,  and  hay. 

Area  and  distribution  of  the  miscellaneous  material. 


Sou  name. 

state  or  area.^ 

Aoras. 

OiftTBllT  nils  imdiflerentiated 

Texan  37 

641,536 
562,762 

322,496 

157,448 

78,800 
38,294 

25,024 

19,776 

882 

TkkiiniinTh  . 

Alabama  2,  29;  Delaware   1;  Florida  4:  Georgia  3,   10; 
Louisiana  10.  11;  Maryland  1.  4,  10:  Ha»achusetts  2; 
Mississippi  Id;  New  York  7;  North  Carolina  19;  South 
Carolina  4. 10;  Virginia  12. 

Alabama  2, 29;  Delaware  1;  Florida  1;  Q6orda3,10:  Mary- 
land 10;  Massachusetts  2;  New  York  7:  North  CaroUna 
19;  South  Carolina  4, 10;  TaxM  12, 27;  Virgliiia  10, 12. 

Alabama  2;  Florida  1, 6, 6;  Georgia  17. 19;  Nor^ Carolina 
19,23,24;  South  Carolhia  6, 7, 8, 10, 12, 14, 16;  Texas  36. 

Coastal  Beach 

SMldhfll     ,         

Peat 

Muck.::::::::::::::::::::::::.::: 

AlatMima  29;'  Florida  3;  Georgia  2;  Mississippi  18;  North 
Carolina  16, 21, 22. 

Chalk  (Hooaton) 

8wamp7.v!:..:::::::::::::::::: 

Ixniisiana  10 *.:...'../...'...'. -  -  - 

I^<>osii  steqy  hmd .* 

Texas  20 

Roekoatciop 

Florida  7 

384 

Total... 

1,846,343 

1  For  key  to  numbers  in  this  column  see  p.  733. 
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sons  OF  TEE  BIVEB  FLOOD  PLAINS  PB07INCE. 

By  Hugh  H.  Bennett. 

DESCBZFTION  OF  THE  PBOVINCE. 

B0UNDABIE8. 

The  BoilB  of  the  Riyer  Flood  Plains  province  occapy  the  first  bottoms  and 
adjoining  terraces  of  streams  throughout  that  section  of  the  United  States  lying 
east  of  the  Great  Plains  Region,  which  is  limited,  roughly,  by  a  line  crossing 
the  country  from  the  Canadian  boundary  east  of  the  Rocky  Mountains  through 
northern  Montana,  southwestern  North  Dakota,  central  South  Dakota,  eastern 
Nebraska,  northeastern  Kansas,  central-western  Missouri,  eastern  Oklahoma, 
and  central  and  southwestern  Teza&  Some  areas  of  flood-plain  soil  cover  the 
bottoms  and  terraces  of  valleys  which  have  been  abandoned  by  their  main 
streams. 

These  soils  occur  in  continuous  and  interrupted  strips  along  the  banks  of 
streams,  their  outer  boundary  being  sharply  marked  ordinarily  either  by  bluffs 
or  steep  slopes  rising  to  the  uplands.  They  vary  from  narrow  strips  a  few  feet 
wide  along  the  minor  drainage  courses  and  those  streams  which  pass  through 
gorgelike  valleys  to  broad  bottoms  several  miles  in  width.  The  broadest  strip 
of  strictly  alluvial  land  Is  that  along  the  Mississippi  River  near  its  confluence 
with  the  Arkansas,  where  the  bottoms  range  from  76  to  100  miles  wida  The 
widest  and  most  continuous  bottoms  are  developed  along  the  larger  streams 
within  the  limits  of  the  Atlantic  and  Gulf  Ck>astal  Plains,  where  the  dominant 
soft,  unconsolidated  materials  have  been  least  resistant  to  the  cutting  back  of 
the  flanking  bluffs  by  overflows,  and  where,  owing  to  the  relative  low  relief,  the 
streams  move  slowly  and  tend  to  meander  and  spread  over  a  wider  area.  In 
the  regions  of  hard  rocks  and  higher  altitudes,  such  as  the  Piedmont  Plateau 
and  the  Appalachian  Mountains  and  Plateaus,  the  tendency  of  the  streams  has 
been  to  cut  downward  rather  than  outward,  on  account  of  the  rapid  current 
resulting  from  the  steeper  gradient  and  the  hindrance  offered  to  lateral  plana- 
tion  by  the  resistant  flanking  rocks.  Where  the  soils  of  the  province  occur  in 
such  regions  they  are  developed  as  narrow,  interrupted  strips.  In  those  sec- 
tions occupied  by  the  tougher,  less  soluble  rocks,  the  streams  flow  through  deep 
canyons,  which  are  wholly  without  bottoms  or  terraces,  but  on  entering  regions 
of  softer  and  more  soluble  rocks  they  have  been  much  more  effective  in  cutting 
away  the  retaining  valley  walls,  and  thus  have  developed  the  broader  bottoms. 

The  stream  bottoms  of  the  glacial  region,  especially  of  the  larger  streams,  are 
generally  wider  and  more  continuous  than  those  of  the  Piedmont  and  Appa- 
lachian provinces.  This  is  due  to  the  lower  relief  and  the  softer  character  of 
the  prevailing  unconsolidated  materials  of  the  confining  banks.  The  bottoms 
do  not  average  so  wide,  however,  as  those  of  the  Coastal  Plains.  This  is 
attributable  to  a  measurable  degree,  if  not  largely,  to  the  fact  that  the  glacial 
deposits  are  of  more  recent  age  than  the  main  portion  of  the  Atlantic  and  Gulf 
coastal  deposits,  the  regional  streams  consequently  having  had  less  time  to 
carry  on  their  work  of  building  flood  plains. 

TOFOGBAPHT. 

The  soils  of  this  province  include  two  topographic  divisions:  (1)  The  flrst 
bottoms  or  present  flood  plains,  and  (2)  the  terraces  or  old  flood  plains. 

The  flrst  bottoms  embrace  the  lowest  lands  of  the  province,  those  which  are 
Bobject  to  submergence  by  overflow  waters.  Throughout  this  division  the  sur- 
face is  dominantly  flat  and  level.  Occasional  depressions,  including  abandoned 
cbannels  and  minor  swales  scooped  out  during  overflows,  together  with  slight 
swells  and  himmiocks,  consisting  usually  of  sandy  material,  constitute  the  impor- 
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tant  surface  inequalitlea.  Horizontally  the  bottoms  are  usually  level  or 
tlally  so,  but  they  frequently  sink  gradually  away  from  the  stream  banks,  being 
lowest  along  the  outer  margin,  or  they  may  rise  with  an  imperceptible  gradient 
toward  the  outer  edges.  Ck)lluvial  material  from  higher  positions  has  been 
spread  over  the  marginal  border  of  some  bottoms,  frequently  giving  them  a 
quite  perceptible  outward  ascending  slope. 

The  terraces,  often  styled  "second  bottoms"  and  "bench  lands,"  include  old 
flood  plains  which  now  stand  largely  above  the  influence  of  overflow  water,  the 
streams  having  cut  their  channels  to  lower  levels,  and  flood  plains  have  been  built 
below  these  earlier  plains  now  represented  by  terraces.  Some  streams  have  no 
overflowed  bottoms  at  all,  or  only  high  bottoms  subject  to  Inundation  only 
during  periods  of  exceptionally  high  water.  Here  the  channels  have  been  cut 
sufficiently  deep  to  carry  all  or  nearly  all  flood  waters  within  their  immediate 
banks.  In  such  cases  the  old  flood  plains,  up  to  the  immediate  stream  banks, 
have  the  essential  characteristics  of  terraces — ^that  is,  they  are  not  overflowed  or 
are  overflowed  only  by  high  freshets. 

In  their  height  above  the  flrst  bottoms  the  terraces  vary  from  a  few  feet  to 
several  hundred  feet.  There  is  often  a  series  of  distinct  terraces  arranged  one 
above  another  in  steplike  succession.  Some  of  those  occulting  the  lower  posl- 
tions  are  subject  to  overflow  during  abnormal  floods^  but  the  soils  of  this 
division  largely  stand  well  above  the  highest  overflows. 

The  surface  features  of  the  terraces  vary  from  flat  to  rolling.  Those  occupy- 
ing the  lower  levels  are  usually  well  preserved  and  ordinarily  have  smooth, 
flat  surfaces,  with  distinct  bluffs  or  sharp  slopes  marking  both  the  inner  and 
outer  boundaries.  The  original  configuration  of  many  of  the  higher,  older 
terraces  is  also  well  preserved,  but  this  is  true  to  a  considerably  less  degree 
than  in  case  of  their  lower  and  younger  counterparts,  long-continued  erosion 
having  effnced  the  original  flat  surface  features  of  many  of  them.  Large  areas 
have  been  so  deeply  and  minutely  dissected  that  the  terrace  characteristics  are 
distinguished  only  in  perspective,  the  topography  often  being  rolling  or  even 
hilly.  But  the  most  severely  eroded  areas  generally  have  an  even  crest  level 
and  are  bordered  outwardly  by  escarpments  or  slopes  reaching  to  the  upland 
level  of  the  highlands.  In  places  erosion  has  obliterated  the  escarpment  features 
of  original  bluff's  which  separated  the  terraces  from  the  flrst  bottoms  on  one 
side,  and  similar  higher  terraces  (where  these  existed)  on  the  other,  and  has 
worn  down  the  outer  or  upland  slope  or  bluff  in  such  a  way  as  to  give  the 
whole  the  general  appearance  of  a  continuous  slope  from  the  outer  margins  of 
the  present  flood  plains  to  or  nearly  to  the  level  of  the  uplands. 

GBoixxnr. 

The  stream  bottoms  and  terraces  are  made  up  of  alluvial  material,  consisting 
of  deposits  washed  from  slopes  and  uplands  and  deposited  downstream  by  over- 
flow waters.  This  material  varies  in  character  from  simple  deposits  derived 
from  drainage  basins  comprising  soils  of  uniform  texture  and  character,  laid 
down  before  the  transporting  water  had  been  contaminated  by  water  of  other 
streams  carrying  In  suspension  material  from  different  sources  and  of  unlike 
character,  to  extremely  heterogeneous  deposits  derived  from  drainage  basins  or 
several  drainage  basins  Including  soils  widely  varlent  in  texture  and  character. 

The  shape  and  size  of  the  particles  constituting  the  alluvium  necessarily  vary 
in  some  degree  according  to  the  distance  transported.  From  the  time  the  in- 
dividual soil  grains  start  on  their  water-borne  Journey  they  are  subjected  to 
alteration  by  attrition  until  deposited.  Obviously  those  particles  which  have 
come  to  rest  upon  flood  plains  near  their  original  position  have  not  been  as 
severely  abraded  and  consequently  not  so  worn  down  or  rounded  as  those  which 
have  been  carried  farther  downstream.  With  the  lighter,  flner  particles,  which 
have  remained  in  suspension  longest  and  have  been  transported  farthest,  this 
effect  of  attrition  has  been  of  little  importance;  it  is  upon  the  coarser  material 
swept  along  the  bottoms  of  streams  that  abrasion  has  had  the  greatest  effect. 

Since  increased  velocity  increases  the  carrying  power  of  water,  the  texture  of 
the  alluvial  deposits  varies  markedly  according  to  the  swiftness  of  the  current 
by  which  the  material  is  laid  down.  Accordingly  coarse  material  is  much  more 
in  evidence  along  the  smaller,  swifter  headwater  streams  and  near  the  banks 
of  larger  streams  than  in  the  broader  bottoms  along  the  lower  courses^  and 
away  from  the  banks,  where  the  velocity  is  checked  by  trees  and  increased  fric- 
tion resulting  from  shallower  depth.  The  alluvium  of  the  smaller  drali^geways 
of  the  Appalachian  province  and  the  higher  portions  of  the  Piedmont  frequently 
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contains  large  quantities  of  sand,  gravel,  and  bowlders,  whereas  that  of  the 
broad-bottomed  major  streams,  particularly  In  regions  of  lower  relief,  such  as 
the  Atlantic  and  Gulf  Coastal  Plains,  seldom  carries  material  coarser  than 
medium  sand,  the  greater  part,  especially  of  the  first  bottoms,  consisting  of 
silt  and  clay.  The  older  alluvium  of  the  terraces  along  many  of  these  large 
streams,  however,  even  near  the  coast,  carries  much  gravel,  particularly  in  the 
substratum.  This  coarse  material  was  deposited  when  the  streams  were  flowing 
at  higher  levels  at  a  time  when  the  currents  were  undoubtedly  much  swifter 
than  under  present  conditions  of  streams  flowing  more  nearly  at  base  level. 

While  there  has  been  considerable  assorting  of  stream-carried  material  by 
variations  of  current  and  some  wearing  down  of  the  coarser  particles  swept 
along  the  bottoms  of  channels,  the  streams  have  done  much  less  of  this  work 
than  have  the  waters  of  the  ocean,  especially  with  the  bulk  of  transported 
material,  the  silts,  clays,  and  flne  sands.  The  gravel  and  coarser  sands  are 
largely  left  along  the  upper  courses,  the  flne  and  medium  sands  in  the  natural 
levees  along  the  banks,  while  the  very  flne  sand,  clay,  and  silt  particles,  con- 
stituting the  bulk  of  water-borne  material,  enter  the  sea  to  be  thoroughly 
assorted.  The  coarser  particles  partly  come  to  rest  in  the  broad  alluvial  bottoms 
and  partly  drop  out  in  shallow  water  near  shore,  and  the  flner  ones  go  farther 
out  into  deep  water.  On  reaching  the  floor  of  the  sea  the  sand  carried  along 
tbe  channel  bottoms  and  the  coarser  silt  particles  are  subjected  to  abrasion  and 
assortment  by  the  unceasing  agitation  of  waves  and  tides,  until  thrown  upon 
the  beaches  and  carried  out  of  reach  of  the  waters  by  wind. 

In  the  narrow  bottoms  the  alluvium  averages  far  more  variable  in  texture 
than  in  the  broad  bottoms,  for  the  reason  that  the  narrow  strips  are  more 
generally  developed  along  smaller  streams  having  a  steeper  gradient  and 
greater  current  velocity,  and  for  the  additional  reason  that  their  smaller  area 
is  necessarily  afPpcted  more  -completely  by  the  variable  material  washed  down 
from  adjacent  slopes  and  brought  in  by  the  smaller  tributaries. 

Over  the  bottoms  of  the  smaller  streams  heavy  overflows  deposit  sand  and 
gravel  in  those  places  where  the  current  is  suddenly  checked  by  such  obstruc- 
tions as  vegetation  and  hummocks,  while  finer  material  is  laid  down  close  by 
from  the  water  thus  relieved  of  its  coarser  burden.  As  the  fiood  subsides  still 
flner  grains  settle  out  in  the  lower  positions  from  the  slackened  currents  and 
clay  and  silt  are  deposited  from  the  pools  of  water  left  in  depressions.  Again, 
the  entire  flood  plain  may  be  inundated  by  the  water  of  a  tributary  carrying 
material  from  a  different  source  and  of  entirely  different  character.  Thus  the 
smaller  bottoms  usually  comprise  many  textural  grades  and  variable  material 
within  restricted  area&  The  deposits  are  also  extremely  variable  in  texture 
and  character  from  the  surface  downward. 

There  has  been  relatively  little  opportunity  for  changes  in  the  flrst-bottom 
deposits  by  weathering  on  account  of  the  exclusion  of  air  by  the  presence  of 
an  excessive  quantity  of  water  and  for  the  reason  that  fresh  deposits  are  con- 
tinually being  addM.  On  the  other  hand,  a  great  part  of  the  terrace  material 
is  well  drained  and  has  stood  above  overflow  long  enough  to  have  been  ma- 
terially altered  by  weathering,  erosion,  and  percolating  water.  Some  of  these 
better-drained  portions  of  the  terraces  comprise  material  which  clos^y  re- 
sembles the  still  older  upland  material,  the  similarity  often  being  closer  than 
that  existing  between  the  material  of  the  flrst  bottoms  and  terraces.  This  is 
particularly  true  in  the  Ooastal  Plains  regions,  where  the  uplands  material 
as  well  as  that  of  the  terraces  is  of  water-laid  origin.  Such  resemblance  is 
but  the  natural  outcome  of  identical  agencies  of  weathering  and  erosion  operat- 
ing toward  the  same  end,  frequently  upon  material  originally  from  about  the 
same  source.  Close  examination,  however,  usually  shows  a  difference  between 
the  character  of  the  material  of  the  terraces  and  uplands,  while  a  microscopic 
examination  probably  would  reveal  dissimilarity  In  the  mineralogical  compo- 
sition and  in  the  shape  of  the  particles  between  the  materials  of  the  most 
ciosely  related  portions  of  the  terraces  and  uplands.  The  terrace  material  has 
not  been  so  completely  weathered  and  has  not  been  subjected  to  such  severe 
processes  of  mineralogical  simplification,  such  as  the  wearing  down  of  the 
mineral  aggregates  by  attrition  resulting  from  the  movement  of  waves  and 
tides,  as  the  Coastal  Plain  sediments.  Practically  all  the  alluvial  material  of 
both  old  and  recent  deposits  probably  contains  a  larger  percentage  of  minerals 
other  than  quartz  than  does  Coastal  Plain  material  of  similar  texture. 
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There  Is  generally  a  much  closer  resemblance  between  similar  textured 
materials  of  the  poorer-drained  portions  of  the  terraces  and  first  bottoms  than 
exists  between  the  corresponding  materials  of  the  well-drained  portions. 

BOILS. 

The  principal  soils  of  the  River  Flood  Plains  province  consist  of  clays,  silt 
loams,  loams,  and  variable  undifferentiated  materials  classified  as  Meadow  and 
Swamp.  Of  the  area  surveyed  the  clays  occupy  22.5  per  cent,  the  silt  loams  24.3 
per  cent,  the  loams  8.9  per  cent,  and  Meadow  and  Swamp  23.4  per  c&iU  while  the 
entire  area  comprised  by  soils  of  a  coarstr  texture  than  loam  is  only  12.1  per 
cent  of  the  total.  The  areas  mapped  as  Meadow  include  considerable  sandy  soil, 
but  dominantly  the  material  is  not  lighter  in  texture  than  loam.  In  the  broader 
bottoms  the  fine-textured  soils  comprise  the  larger  area,  the  coarse  types  being 
relatively  more  extensive  on  the  terraces  and  in  the  narrow  bottoms. 

The  source,  color,  and  age  of  material  constitute  the  important  criteria  in 
the  classification  of  the  alluvial  soils.  The  source  of  the  material  has  a  direct 
bearing  upon  the  inherent  characteristics  of  the  soils,  while  the  color  is  indic- 
ative of  conditions  of  considerable  import,  especially  as  related  to  productive- 
ness. The  age  of  the  deposits  as  measured  by  their  position,  whether  in  the 
overfiowed  bottoms  of  recent  deposition  or  on  the  older  terraces  standing  above 
overfiow,  has  much  to  do  with  the  physical  features  and  productiveness  of  the 
derivative  soils. 

It  has  been  found  Impossible  to  determine  the  exact  source  of  all  the  mate- 
rial, or  even  the  greater  part  in  many  cases,  because  the  deposits  from  varied 
sources  have  been  so  intimately  mixed  as  frequently  to  lose  any  individual 
characteristics  the  particles  from  a  definite  region  may  have  possessed.  In 
the  case  of  those  streams  which  rise  and  have  their  course^  entirely  within 
areas  completely  occupied  by  definite  or  related  soils,  as  Is  true,  for  example, 
of  many  of  the  Coastal  Plain  streams,  the  exact  source  of  the  material  is  at 
once  obvious.  But  with  streams  traversing  regions  of  unrelated  soils  and 
receiving  the  waters  of  tributaries  fiowlng  from  still  other  soil  provinces,  as  in 
the  case  of  the  Mississippi  River  as  an  extreme  example,  it  can  be  safely 
assumed  only  that  the  greater  or  at  least  a  large  part  of  the  material  is  derived 
from  that  region  affording  the  greater  part  or  a  considerable  part  of  the 
drainage  waters. 

In  the  case  of  many  streams  embracing  several  soil  regions  within  their 
drainage  basins  the  source  of  a  considerable  part  of  the  alluvium  can  be  readily 
fixed  by  certain  unmistakable  Inherent  proi)erties  of  the  material,  the  Identity 
of  which  has  been  preserved  with  sufliclent  distinctness  to  dominate  the  physical 
qualities  of  the  deposits  even  where  representing  an  intimate  mixture  of  a 
variety  of  dissimilar  materials.  This  is  particularly  true  of  materials  washed 
from  red  soils  and  calcareous  soils. 

The  Indian-red  material  derived  from  the  Upshur  soils  often  dominates  the 
color  of  the  bottom  lands,  including  the  Moshannon  soils,  for  considerable  dis- 
tances beyond  the  limits  of  the  ijarent  soil,  even  where  large  quantities  of 
sediments  from  entirely  different  sources  and  of  entirely  different  color  have 
been  added.  The  pinkish-colored  sediments  carried  from  the  Red  Beds  region 
of  northwest  Texas  and  Oklahoma  have  given  a  decidedly  pinkish-red  color  to 
the  bottom  lands  of  streams  rising  in  ttiis  section  for  hundreds  of  miles  below 
the  boundaries  of  the  Red  Beds.  Along  the  Brazos  River,  for  example,  rising 
in  this  region,  the  Miller  soils,  which  owe  their  most  striking  characteristics 
to  the  reddish  wash  from  the  Red  Beds,  extend  nearly  to  the  Gulf  of  Mexico, 
300  miles  or  more  below  the  region  affording  the  characterizing  sediments. 
Material  derived  from  calcareous  soils  frequently  imparts  distinctive  qualities, 
especially  of  texture  and  of  productiveness,  to  alluvial  lands  for  long  distances 
outside  the  boundaries  of  such  calcareous  soils. 

Jt  thus  appears  that  while  the  source  of  all  the  material,  or  even  the  greater 
part,  entering  into  the  composition  of  alluvial  soils,  can  not  be  precisely  deter- 
mined in  all  cases,  a  number  of  factors  serve  as  safe  criteria  in  fixing  the  origin 
of  at  least  a  part  of  the  component  material,  usually  the  dominanj^  part.  In 
the  case  of  some  series  established  upon  the  basis  of  the  origin  of  material 
rather  arbitrary  lines  of  limitation  are  necessarily  drawn.  The  Genesee  soils, 
for  example,  which  in  their  typical  development  are  derived  altogether  or 
largely  from  light-colored  glacial  soils,  grade  into  the  Huntington  soils,  which 
have  a  very  similar  appearance,   but  which  typically   consist  of  sediments 
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w^asbed  from  the  residual  soils  of  the  Appalachian  and  Limestone  Valleys 
regions.  Along  streams  flowing  from  the  glaciated  region  and  entering  the 
Appalachian  and  Limestone  provinces  to  the  sonth  there  is  a  gradual  change 
from  allUTium  consisting  mainly  of  glacial  material  to  that  consisting  princi- 
pally of  residual  Appalachian  and  Limestone  material,  or  from  the  Qenesee 
soils  to  the  Huntington,  so  that  it  becomes  necessary  to  fix  boundaries  which 
In  some  cases  are  somewhat  arbitrary. 

Frequently,  however,  the  Genesee  can  safely  be  extended  down  into  the 
Appalachian  and  Limestone  provinces  until  large  streams  having  their  main 
drainage  basins  within  these  provinces  enter  with  a  burden  of  unquestionably 
residual  material.  Below  such  points  it  is  obvious  that  a  considerable  part  of 
the  alluvium  is  of  residual  origin,  while  above  it  is  equally  clear  that  the  con- 
tent of  residual  material  is  negligible  or  small  in  amount  as  compared  with 
£^lacial  sediments. 

On  the  basis  of  color  the  alluvial  soils  are  easily  separated  into  distinct 
series  of  black,  brown,  gray,  yellow,  and  red  soils.  The  color  of  the  material 
points  either  to  some  important  soil  condition,  such  as  drainage,  amount  of 
organic  matter  present,  or  state  of  oxidation,  or  to  the  source  of  the  material. 
The  black  alluvial  soils  are  usually  poorly  drained  and  subject  to  the  accumu- 
lation of  dark-colored  organic  matter;  the  brown  soils  ordinarily  have  rela- 
tively good  drainage,  at  least  between  periods  of  overflow,  while  the  gray  soils 
exist  generally  under  intermediate  drainage  conditions;  that  is,  they  are  better 
drained  than  the  black  soils  and  not  so  well  drained  as  the  brown.  On  the 
other  hand,  the  red  alluvial  soils  prevailingly  represent  sediments  washed  from 
red  uplands,  although  they  occasionally  consist  of  material  which  has  assumed 
a  red  color  through  advanced  processes  of  weathering,  especially  the  oxidation 
of  iron  salts. 

The  first-bottom  division  of  the  Flood  Plains  comprises  the  youngest  soils 
not  only  of  this  but  of  all  the  provinces,  excepting  certain  eollan  soils  which  are 
being  contemporaneously  formed  In  other  provinces  through  the  action  of  wind. 
These  first-bottom  soils  are  immature  in  that  they  are  being  added  to  by  each 
overflow,  and  for  the  additional  reason  that  the  time  between  overflows  is 
insufllcient  for  and  the  conditions  unfavorable  to  the  advancement  of  those  proc- 
esses of  weathering  which  have  brought  about  the  different  characteristics 
obtaining  in  older,  better-drained  normal  soils.  Oxidation  has  been  inhibited 
by  poor  drainage,  the  outwashing  and  downward  translocation  of  the  flner 
particles  has  been  prevented  or  hindered  by  the  frequent  deposition  of  material 
over  the  surface,  and  a  minimum  of  work  has  been  accomplished  by  erosional 
processes,  owing  to  the  flat  surface  and  the  frequent  water-poaked  condition 
of  the  land. 

Mainlf^  glacial  material, — In  those  regions  where  the  alluvium  is  largely 
derived  from  glacial  material  the  alluvial  terraces  (second  bottoms)  have  not 
been  included  in  this  province.  Such  terraces  as  exist  along  stream  courses 
in  the  glacial  region  were  formed  by  rushing  glacial  waters  contemporaneous 
with  the  recession  of  the  ice.  These  terraces  are  characterized  by  a  predomi- 
nance of  coarse  sediments,  such  as  coarse  sand  and  gravel,  in  many  cases  with 
a  later  superflcial  deposition  of  flne  material  where  the  waters  were  less 
voluminous.  These  areas  have  been  included  in  the  Glacial  Lake  and  River 
Terrace  province. 

The  most  extensive  series  of  first-bottom  alluvium  consists  of  the  brownish 
Genesee  soils,  which  are  confined  principally  to  the  timbered  portion  of  the 
glacial  till  region,  occurring  mainly  in  New  York,  Ohio,  Indiana,  Michigan,  and 
Wisconsin.  The  Podunk  series  comprises  the  brownish  first-bottom  soils 
washed  largely  from  material  of  the  glacial  crystalline  rocks  in  New  England. 
The  other  series  of  alluvial  soils  derived  from  glacial  material  are  mainly 
local  in  their  distribution. 

Mainly  loessial  material. — ^The  area  of  the  alluvial  soils  genetically  ascribed 
to  loessial  material  is  more  extensive  than  that  of  any  of  the  other  groups  of 
the  River  Flood  Plains  province.  Under  this  head  have  been  classed  the  soils 
of  the  Mississippi  River  bottoms,  as  well  as  those  of  the  large  and  small  streams 
throughout  the  last  loessial  region  of  the  North  Central  States  and  the  strips 
of  loess  extending  down  the  Mississippi  River. 

None  of  these  soils  consist  wholly  of  loessial  material.  Those  of  the  Missis- 
sippi bottoms  are  extremely  heterogeneous  in  origin  of  the  material.  They 
Include  wash  from  loessial,  glacial,  and  a  variety  of  residual  soils — ^in  brief, 
from  all  the  soils  lying  within  the  Infiuence  of  the  surface  run-off  of  the  vast 
Mississippi  drainage  basin.    Nevertheless,  much  of  the  water  carried  by  the 
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Mississippi  comes  from  loesslal  regions,  and  It  is  therefore  safe  to  assume  that 
a  large  part  of  the  alluvium  has  been  transported  from  such  areas.  A  large 
area  of  bottom  land  consisting  entirely  or  almost  entirely  of  wash  from  loesslal 
soils  is  developed  In  the  North  Central  States. 

The  most  extensive  series  of  the  province  Is  the  Wabash,  including  soils  which 
typically  are  mainly  or  purely  of  loesslal  origin.  These  are  largely  confined  to 
the  North  Central  States.    They  are  black  flrst-bottom  soils  of  high  productivity. 

The  Sharkey  series,  represented  mainly  by  the  clay  type,  is  the  most  extensive 
series  of  the  Mississippi  bottoms.  The  clay  content  of  this  series  averages 
high  in  both  soil  and  subsoil,  the  sediments  representing  the  finer  particles 
borne  in  suspension  and  laid  down  In  comparatively  quiet  overflow  water  away 
from  the  swifter  currents  near  the  channel.  The  Yazoo  soils,  on  the  other  hand, 
consist  of  the  coarser  sediments  deposited  as  natural  levees  In  the  more  rapid 
currents  along  and  near  the  banks  of  streams. 

The  Sarpy  Is  another  extensive  first-bottom  series  belonging  to  the  loesslal 
group.  Its  most  distinctive  feature  is  the  light  texture  of  the  subsoil  material 
as  compared  with  that  of  the  soil.  This  feature  accounts  for  the  good  drainage 
and  consequent  high  productivity  of  these  soil  a 

A  considerable  area  of  loesslal  alluvium  Is  occupied  by  the  light-gray  Waverly 
soils,  which  are  rather  poorly  drained  and  not  so  productive  as  the  Sarpy. 
These  occur  In  flat  to  slightly  depressed  situations  in  the  first  bottoms  where  the 
material  is  intermittently  wet  and  dry  between  overfiowjt 

Terrace  soils  have  a  moderate  development  in  the  loesslal  group,  the  brown, 
productive  Lintonia  being  the  most  extensive.  The  Olivier  and  Iberin  are 
Important  along  the  lower  Mississippi  bottoma  These  are  somewhat  related 
In  their  physical  features  to  the  soils  of  the  Coastal  Prairie  division  of  the 
Coastal  Plains.  The  type  locality  Is  between  the  Coastal  Prairie  region  and  the 
first  bottoms  of  the  Mississippi,  and  It  Is  possible  that  these  represent  an  order 
of  soils  Intermediate  between  these  divisions. 

Mainly  Coastal  Plain  material, — Of  the  group  comprising  soils  derived  entirely 
or  largely  from  Coastal  Plain  material  the  Ocklocknee  and  Bibb  are  tile 
most  extensive  of  the  first-bottom  series.  The  former  series  Includes  the  brown- 
ish and  the  latter  the  grayish  soils.  There  are  a  number  of  other  first-bottom 
series  of  more  local  distribution.  The  Trinity  Is  probably  the  most  important 
of  these.  It  Includes  extensive  strips  of  highly  productive  alluvium  along 
streams  traversing  and  Issuing  from  the  prairie  regions  of  Houston  soils  in 
Alabama,  Mississippi,  and  Texas. 

The  terraces  Include  extensive  areas  of  Cahaba,  Kalmla,  and  Myatt  soils, 
especially  In  Mississippi,  Alabama,  and  Georgia.  The  Cahaba  series  Includes  the 
best  drained  soils  of  the  terraces^  the  Myatt  the  poorest  drained,  and  the  Kalmla 
those  of  Intermediate  drainage. 

Some  areas  of  these,  as  well  as  some  of  the  first-bottom  series.  Include  vary- 
ing amounts  of  material  derived  from  Piedmont  and  Appalachian  soila  The 
Cahaba  particularly  carries  large  quantities  of  Piedmont  and  Appalachian  ma- 
terial, and  also  some  limestone  material,  in  such  developments  as  that  along 
the  Alabama  River  near  the  Piedmont  border. 

Mainly  Piedmont  m^iterial, — ^The  first  bottoms  of  the  Piedmont  are  largely 
occupied  by  the  Congaree  sella  The  reddish  material  comprising  the  typical 
Congaree  alluvium  dominates  the  color  and  probably  constitutes  the  greater 
part  of  the  material  of  the  first  bottoms  along  a  number  of  streams  across  the 
Coastal  Plain  from  the  Piedmont  boundary  to  the  tidal  marshes  fringing  the 
Atlantic  Ocean.  Of  course,  within  the  Coastal  Plain  a  part  of  the  alluvium 
along  the  streams  rising  In  the  Piedmont  Is  derived  from  Coastal  Plain  soils, 
but  so  much  more  of  the  dominant  Piedmont  clay  material  than  of  the  dominant 
sandy  Coastal  Plains  deposits  Is  carried  In  suspension  that  It  is  likely  the  former 
usually  prevails,  especially  In  those  bottoms  which  show  a  reddish  color. 

Terrace  soils  are  decidedly  Inextenslve  within  the  heart  of  the  Piedmont 
Plateau,  but  two  series,  the  Wickham  and  Altavlsta,  consisting  wholly  or 
largely  of  Piedmont  material,  have  a  moderate  development  within  the  lower 
border  zone  and  Just  outside  the  province,  In  the  upper  portion  of  the  Coastal 
Plain.  The  Wickham  Is  most  extensive  along  the  streams  north  of  the  Boanoke 
River. 

Mainly  Appalachian  m^aterial, — Of  the  first-bottom  soils  derived  principally 
from  Appalachian  material  the  Toxaway  and  Moshannon  are  the  most  im- 
portant The  former  are  brownish  soils  derived  from  the  residual  soils  of 
crystalline  rocks  belonging  to  the  Appalachian  Mountains  or  the  eastern  divi- 
sion of  the  Appalachian  system,  while  the  latter  are  Indian-red  soils  washed 
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from  the  Upshur  soils  of  the  red  sandstone  and  shale  regions  of  the  Appalachian 
system,  chiefly  the  Allegheny  Plateau  and  the  mountains  of  the  Great  Appa- 
lachian Valley. 

The  Tyler  series  comprises  the  gray,  poorly  drained  terrace  soils  consisting 
largely  of  Appalachian  material,  while  tiie  Holston  includes  the  corresponding 
brownish,  well-drained  types. 

Mainly  Appalachian  and  Limestone  material, — An  important  group  consists 
of  soils  made  up  of  wash  from  Appalachian  and  limestone  soils.  The  most 
extensive  series  of  these  are  the  Huntington  and  Holly.  These  are  first-bottom 
soils,  the  former  representing  the  better  drained,  brownish  types,  and  Uie  latter 
those  of  grayish  color  and  poor  drainage. 

Several  important  terrace  series  belong  to  this  group.  Large  areas  have  been 
mapped  of  both  the  Klk  and  Cumberland  series.  The  Elk  series  comprises 
brown  terrace  soils  with  yellow  or  yellowish-brown  subsoils,  while  the  Cum- 
berland includes  brown  terrace  soils  with  reddish-brown  subsoils.  The  gray 
Robertsville  soils  represent  the  poorly  drained  terrace  series  of  this  group. 

Mainly  Appalachian,  Limestone,  and  Piedtnont  material, — Only  one  series  has 
been  recognized  as  being  composed  of  material  washed  from  the  Appalachian, 
Limestone,  and  Piedmont  provinces.  This  is  the  Birdsboro,  of  Pennsylvania,  a 
terrace  soil,  mapped  along  streams  heading  In  the  Limestone  and  Appalachuin 
regions  and  flowing  through  the  Piedmont 

Mainly  Glacial  and  Appalachian  material. — ^The  Wheeling  series  includes  a 
large  total  area  of  terrace  soils  consisting  of  wash  from  the  Glacial  and  Appa- 
lachian province.    These  frequently  have  a  substratum  of  glacial  gravel.    They  ' 
are  well-drained,  productive  soils. 

Mainly  residual  prairie  material. — West  of  the  Mississippi  Elver  a  great 
many  streams  are  bordered  with  first  and  second  bottom  soils  consisting  largely 
of  wush  from  the  residual  soils  of  the  prairie  regions.  The  Miller  is  an  exten- 
sive first-bottom  series  developed  along  streams  rising  in  the  Bed  Beds  region. 
These  soils  are  of  pinkish-red  color  and  are  extremely  productive.  The  Osage 
occurs  in  considerable  areas  in  the  first  bottoms  of  streams  receiving  drainage 
from  the  residual  prairie  sandstone  and  shale  soils.  The  Auglaize  includes  black 
fllrst-bottom  types  derived  from  residual  prairie  limestone  material. 

Large  areas  of  alluvial  lands  are  comprised  in  the  stream  bottoms  and  ter- 
races of  west  and  southwest  Texas,  where  the  material  consists  of  wash  from 
residual  prairie  soils  of  the  semiarid  regions.  The  Bio  Grande  and  Laredo 
series  are  representative  alluvial  soils  derived  from  soils  of  the  semiarid  residual 
prairies. 

Miscellaneous  materials. — Under  the  head  of  "Miscellaneous  materials" 
there  have  been  mapped  extensive  total  areas  of  Meadow  and  Swamp. 

Meadow  consists  of  undifferentiated  first-bottom  materials  extremely  vari- 
able in  origin,  sediments  from  nearly  all  the  important  series  entering  into  this 
classification  as  locally  mapped.  Frequently  the  material  is  derived  from 
drainage  basins  of  uniform  soil,  but  everywhere  the  typical  areas  of  Meadow 
are  of  varied  texture,  both  in  the  surface  of  restricted  areas  and  throu^out 
tlie  vertical  section. 

The  alluvium  classed  as  Swamp  is  generally  confined  to  wider  bottoms  than 
those  occupied  by  Meadow,  where  overflows  are  deeper  and  of  longer  duration. 
The  Swamp  lands  are  so  poorly  drained  that  extensive  engineering  operations 
would  be  necessary  to  effect  their  reclamation,  whereas  with  Meadow  individual 
farmers  can  handle  the  work  necessary  for  the  reclamation  of  a  large  part  of 
the  area  occupied. 

Muck,  Biverwash,  Marsh,  and  Overwash  are  the  other  classifications  recog- 
nized under  the  Miscellaneous  Material  group.  These  have  not  been  mapped  In 
extensive  areas.  Their  characteristics  are  brought  out  in  subsequent  type 
descriptions. 

CLIMATE. 

Inasmuch  as  the  soils  of  the  Biver  Flood  Plains  province  are  developed  over 
a  very  large  area,  it  is  evident  that  the  climatic  variation  is  wide,  ranging  from 
the  subtropical  conditions  of  southern  Texas  and  Florida  to  the  long  winters 
in  the  latitude  of  the  Canadian  border,  and  from  semlarldity  in  the  vicinity  of 
the  one  hundredth  meridian  to  humidity  along  the  Atlantic  shores.  These  varia- 
tions naturally  effect  a  wide  range  in  the  crop  adaptations  of  the  soils  and  in 
the  character  of  agriculture  from  north  to  south  and  from  west  to  east.  In 
Florida  and  the  south  Gulf  region  of  Texas  the  alluvial  soils,  where  properly 


Digitized  by 


Google 


810  SOILS  OF  THE  UNITED  STATES. 

drained,  can  be  succeesfuUy  used  for  the  out-of-doors  production  of  winter 
vegetables  and  citrus  fruits,  whereas  in  the  northern  portions  of  North  Dakota, 
Minnesota,  Wisconsin,  and  New  England  the  summers  are  so  short  that  oniy 
the  very  earliest  yarieties  of  com  reach  maturity  in  favorable  localities,  and 
this  com  is  generally  too  soft  for  the  best  milling  purposes,  whUe  the  winters 
are  too  severe  for  best  results  with  winter  wheat 

Along  the  western  border  of  the  region,  near  the  one  hundredth  meridian,  the 
rainfall  is  so  scant  that  crops  are  generally  not  sure  except  under  irrigation. 
Dry-fiirming  methods  are  practiced  here  to  a  considerable  extent,  summer 
fallowing  being  practiced  one  year  to  conserve  moisture  for  the  next  year's 
crop.  The  greater  part  of  the  alluvial  soils,  however,  are  subject  to  frequ^t 
overflow  and  to  abnormal  wet  conditions  between  periods  of  overflow,  necessi- 
tating greater  effort  to  rid  the  land  of  excess  moisture  rather  than  to  provide 
sufficient  moisture. 

Locally  narrow  bottoms  and  terraces  Inclosed  by  high  bluffs  are  not  suited  to 
trait,  owing  to  inclemency  of  the  climate,  particularly  poor  air  drainage  or  the 
tendency  of  heavy,  cool  air  to  settle  in  such  situations.  For  the  same  reason 
early  vegetables  can  not  be  grown  successfully  in  the  deep,  narrow  vall^s,  even 
where  the  soil  is  properly  drained. 

AOBICULTUBAL  VALUE  OF  ALLUVIAL  BOILS. 

The  soils  of  the  River  Flood  Plains  province  comprise  a  vast  area  of  ex- 
tremely fertile  land.  Consisting  of  sediments  washed  from  a  great  many 
sources,  including  cultivated  and  timbered  lands  intimately  mixed  among  them- 
selves and  with  varied  organic  matter  and  deposited  in  positions  where  leach- 
ing and  weathering  have  not  had  opportunity  to  alter  its  condition  to  any  con- 
siderable degree,  a  very  large  part  of  the  overflowed  alluvium  represents  the 
most  fertile  lands  known.  The  soils  possess  great  potentialities  and  only 
require  drainage  and  protection  from  overflow  to  become  producers  of  a  variety 
of  crops.  Already  a  large  acreage  has  been  brought  under  profitable  cultivation, 
and  it  is  likely  that  the  cultivated  area  will  continue  to  be  enlarged  steadily 
until  the  whole  is  utilized. 

A  total  of  17,794,171  acres  have  been  surveyed  in  this  province  on  the  detail 
scale  of  1  inch  to  the  mile  and  4,401,968  acres  on  the  reconnoissance  scale  of 
1  inch  to  4  to  6  miles,  with  an  overlap  of  572,480  acres,  leaving  a  net  amount 
of  21,673,659  acres  actually  covered.  Of  this  amount  16,212,420  acres  have  been 
classified  by  series,  14,987,896  acres  of  which  have  been  classified  into  types. 
There  are  5,461,289  acres  of  miscellaneous  material  either  nonagricultural  or 
requiring  extensive  reclamation  to  prepare  them  for  agricultural  use. 

DBSGBIPTION  OF  THE  SOIL  SERIES. 

Ahemathy  «erie«. — ^The  surface  soils  of  the  Abemathy  series  are  red,  while 
the  subsoils  are  mottled  reddish,  brown,  and  gray  or  grayish.  The  soils  are 
developed  in  the  first  bottoms  of  streams,  where  they  are  subject  to  overflow 
and  poor  drainage.  Th^  are  derived  principally  from  Decatur  material.  When 
properly  drained  they  are  well  suited  to  com,  oats,  grass,  and  cotton. 

Area  and  diatrihutUm  of  the  soils  of  the  Ahemathy  series. 


Son  name. 


State  or  area.^ 


Acres. 


Abcraathy  silt  loam 

sUty  clay  loam. 


Alabama  10. 
Alabama  26. 


10,816 


Total. 


11,648 


1  For  key  to  numbers  In  this  column  see  p.  783. 

Altamaha  «er<e«.-~The  soils  are  prevailingly  of  dark-drab  to  dark  bluish  color 
and  heavy  texture,  and  the  subsoils  are  Blate4)lue  to  bluish-drab  or  bluish-gray 
in  color,  often  with  reddish-yellow  and  yellowish  mottlings,  and  of  silty  clay 
texture  and  plastic  structure.  Lime  concretions  are  occasionally  encountered  IQ 
the  lower  subsoil.  Cultivation  is  difllcult  on  account  of  the  intractable  struc- 
ture of  the  soils  when  dry  and  their  sticky  character  when  wet  In  origin  these 
soils  are  closely  associated  with  the  Georgetown  series,  probably  having  been 
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deposited  by  the  rivers  under  estnarine  conditions.  They  are  subject  to  tidal 
overflow  with  fresh  to  brackish  river  water  where  not  protected  by  dikes.  The 
most  characteristic  feature  of  the  series  is  the  bluish  color  of  the  material. 

Area  and  distribution  of  the  aoiU  of  tJie  Altamaha  series. 


soa 


state  or  area.i 


Acras. 


Altenukhfi  clay  i^ftwi . 
clay 


leotgiA 


10. 


640 
384 


Total. 


1,024 


^  >  For  key  to  number  In  ihJs  oolamn  see  p.  738. 

AltaVista  series. — The  surface  soils  are  gray;  the  subsoils  are  yellow  or 
mottled  yellow  and  gray,  or  yellow,  gray,  and  red.  The  series  is  developed  as 
well-defined  to  rather  indistinct  terraces  along  streams,  and  lie  above  normal 
overflow.  The  soils  are  encountered  in  the  Piedmont  region  and  in  the  near-by 
Coastal  Plain  along  streams  issuing  from  the  Piedmont  Typically  the  material 
is  alluvial  in  origin,  but  in  places  near  foot  slopes  some  coUuvial  material  has 
modifled  the  alluvial  deposits  In  places  also  the  subsoil  appears  to  be  at  least 
partly  residual  in  origin.  The  flatter  areas  need  surface  drainage.  Tobacco, 
com,  wheat,  oats,  and  grass  do  well. 

Area  and  distribution  of  the  soils  of  the  AltaVista  series. 


Boil  name. 


state  or  area.^ 


Acres. 


AltaVista  aandy  loam 

fine  sandy  loam. 

loam 

sUtloam 


Vlrginla4 

Korth  Carolina  16 

North  Carolina  28 

North  Carolina  11, 23.. 


1,088 
8,968 
6,060 
2,624 


Total. 


18,760 


1  For  key  to  nnmben  in  this  oolnmn  see  p.  738. 

AmUe  series. — ^The  Amite  series  is  marked  by  the  brown  to  chocolate-brown 
or  reddish-brown  color  of  the  soils,  and  by  the  reddish-brown  to  red  color 
of  the  subsoils.  There  is  frequently  a  substratum  of  water-rounded  gravel 
at  a  considerable  depth  below  the  surface.  The  soils  occur  on  stream  terraces 
above  normal  overflow.  The  material  is  of  alluvial  origin,  having  be^i  derived 
principally  from  the  silty  soils  of  Louisiana  and  Mississippi  near  the  Mississippi 
River.  The  soils  are  well  suited  to  the  g^eral  farm  crops  of  the  region,  the 
sandy  members  being  particularly  adapted  to  strawberries  and  a  variety  of 
vegetables. 

Area  and  distribution  of  the  soils  of  the  AnUte  series. 


Soflname. 

State  or  area.i 

A«.. 

Amft^  «afidy  loam 

T^n^jri^Tifi  13 

7,282 

ISMBOL                                       

do 

16,820 

Total 

23,662 

1  For  key  to  number  in  this  oolnmn  see  p.  733. 

Aroostook  series. — ^The  soils  are  dark-brown  and  are  generally  quite  mellow 
in  structure.  They  are  alluvial,  being  derived  mainly  from  glacial  tlU  of 
limestone  origin.  They  occur  in  the  first  bottoms  and  occasionally  upon  indis- 
tinctly developed  second  terraces.  Spring  overfiows  are  common,  but  little 
trouble  is  had  from  this  source  during  the  growing  season.  The  soils  are 
very  productive,  making  heavy  yields  of  Irish  potatoes  of  excellent  quality, 
grass,  and  grain. 
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Area  and  distribution  of  the  soils  of  the  Aroostook  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Aroostook  "MTdy  loan* 

Maioel 

980 

lOftm'. 

do 

64 

Biltloam 

do 

2,432 

Total 

3,456 

1  For  key  to  number  In  this  column  see  p.  733. 

Auglaize  series. — Both  the  soils  and  suhsoils  of  the  Auglaize  series  are  black. 
The  surface  portion  is  usually  of  friable  structure.  These  soils  are  of  allu- 
ylal  origin  and  are  subject  to  stream  overflow.  The  material  is  derived  from 
the  black  residual  limestone  soils  of  the  Ozark  region. 

Area  and  distribution  of  the  soil  of  the  Auglaize  series. 


Son  name. 

State  or  area.i 

Acres. 

JLn^htttM  Biit  toarp 

Mlw>nrt  11 

2,816 

>  For  key  to  number  In  this  column  see  p.  738. 

Austin  series. — The  jsoils  are  grayish  to  light  brown.  The  subsoils  are  gray- 
ish and  of  calcareous  nature.  These  soils  occupy  level  stream  terraces  stimd- 
ing  above  overflow.  The  material  is  of  alluvial  origin,  having  been  derived  from 
the  residual  prairie  soils  of  south-central  Texas.  They  are  well  suited  to  cot- 
ton, corn,  fruit,  sorghum,  and  a  number  of  vegetables,  especially  under  irriga- 
tion.   Alfalfa  has  been  successfully  grown. 

Area  and  distribution  of  the  soil  of  the  Austin  series. 


Soflname.  . 

State  or  area.* 

Acres. 

Aniftln  fine  "ftn^^y  loam 

Texas  25, 33 

32,576 

I  For  key  to  numbers  In  this  colunm  see  p.  733. 

Barbour  series. — The  soils  of  the  Barbour  series  are  reddish-brown  or  brown- 
ish-red to  Indian-red  in  color,  with  Indian-red  subsoils.  The  topography  is 
level  to  somewhat  undulating,  the  soil  being  developed  in  first  bottoms  in 
glacial  regiona  The  material  is  derived  from  the  wash  from  red  till  upland 
soils,  such  as  the  Lackawanna  series.  Where  stone  or  gravel  is  present  it  will 
generally  be  found  to  consist  principally  of  red  shnle  and  sandstone  from  the 
Catsklll  or  Medina  formations.  The  soils  are  subject  to  overflow  and  usunlly 
have  naturally  poor  surface  drainage.  There  is  some  range  in  elevation  above 
the  streams,  and  where  the  tendency  to  overflow  is  least,  and  where,  as  some- 
times occurs,  stratified  gravel  underlies  the  soils  at  about  3  feet  and  assists 
the  downward  movement  of  water,  the  series  is  valuable  for  general  farm  and 
truck  crops. 

Area  and  distribution  of  the  soils  of  the  Barbour  series. 


Son  name. 

State  or  area.i 

Acres. 

Bnrboar  wavellv  loam 

Pennsylvania 4............. . 

3,648 
4,416 

Hilt  loan? 

do". 

undifferentiated 

10,368 

Total 

18,432 

1  For  key  to  numbers  In  this  column  see  p.  733. 
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BoBtrop  aeries, — ^The  soils  are  brown,  with  reddish-brown  to  red  subsoils.  The 
series  represents  old  alluvial  material  brought  down  by  streams  from  the  Per- 
mian Red  Beds  and  deposited  a;8  terraces  now  almost  entirely  above  overflow. 
The  soils  constitute  excellent  farming  lands. 

Area  and  distribution  of  the  soils  of  the  Bastrop  series. 


Soil  name. 


State  or  area.^ 


Acres. 


Bastiop  sandy  loam 

fine  sandy  loam. 

silt  loam 

clay 


TexasS 

Texas2, 3, 33. 

TexasS 

do 


7,680 
61,440 

6,080 
12,352 


Total., 


87,5S2 


1  For  key  to  numbers  in  this  oolanm  see  p.  733. 

Bibb  series. — ^The  Bibb  series  is  marked  by  light-colored  to  white,  compact 
surface  soils  and  by  compact,  plastic,  and  white  or  mottled  white  and  yellowish 
subsoiia  These  soils  are  developed  in  the  first  bottoms  of  streams  and  are 
subject  to  overflow  and  to  intermittent  wet  and  dry  stages.  The  material  Is 
derived  principally  from  the  Coastal  Plain  soils.  Under  present  drainage 
conditions  the  yields  are  low.  With  the  establishment  of  good  drainage  by 
ditching,  com,  oats,  and  forage  do  well  and  cotton  moderately  well.  In  their 
present  condition  the  Bibb  soils  are  best  suited  to  grass  and  pasturage. 

Area  and  distribution  of  the  soils  of  the  Bibb  series. 


Son 


state  or  area.i 


Acres. 


Bibb  sandy  loam 

fine  sandy  loam . 

loam 

silt  loam 


day... 
Total. 


Alabama  8, 32 

Alabama  37;  Mississippi  9, 14. 
Alabama  22;  Mississippi  i5 . . 
Alabama  3, 37;  Mississippi  5, 

0,10. 
Mississippi  15 


4,362 

26,752 
50,304 
35,264 

7,360 


124,032 


1  For  key  to  numbers  in  this  colamn  see  p.  733. 

Birdsboro  series. — ^The  soils  are  yellowish  brown  to  brown,  and  the  subsoils 
yellow  to  yellowish  brown.  Occasionally  water-rounded  stones  and  gravel  are 
scattered  over  the  surface  and  mixed  with  the  soil.  The  soils  consist  of  alluvial 
or  water-worked  material,  a  great  part  of  which  is  derived  from  Appalachian 
limestone  and  Piedmont  material.  They  have  been  mapped*  only  in  the  Piedmont 
of  Pennsylvania.  This  is  essentially  a  river-terrace  series.  The  topography  is 
nearly  flat  to  gently  rolling,  and  the  drainage  is  good.  The  soils  are  fairly  well 
suited  to  the  general  farm  crops. 

Area  and  distribution  of  the  soil  of  the  Birdsboro  series. 


Son  name. 

state  or  area.i 

Acres. 

Btr4«Nm>  irilt  loft"! 

pptvi"ylyanla  3 

3,840 

1  For  key  to  number  in  this  column  see  p.  733. 

Biscoe  series. — The  soils  of  the  Biscoe  series  are  chocolate  brown,  with  yellow 
subsoils  whose  lower  portions  are  sometimes  mottled  with  gray.  The  sur- 
face is  gently  rolling,  and  the  drainage  is  fairly  well  established.  These  soils 
represent  old  stream  alluvium,  no  longer  subject  to  overflow.  The  material 
is  derived  largely  from  the  silty  soils  occurring  in  the  prairie  regions  of 
Arkansas  and  Louisiana.  The  principal  timber  growth  consists  of  several  varie- 
ties of  oak.  A  large  part  of  the  series  is  under  cultivation,  chiefly  to  cotton, 
which  gives  good  results.  Ck)m,  forage  crops,  and  lespedeza  are  grown  with  tsAr 
snccess.    Alfiilfa  could  be  profltably  grown. 
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Area  and  dUitibuUon  of  the  soil  of  the  BUooe  aeries. 


Soflname. 

State  or  aiea.1 

Acres. 

BtoooQ  silt  loun ...                                 

ArlrAnmf4.   

13,002 

1  For  key  to  number  in  this  colmnn  see  p.  733. 

Blanco  aeries, — ^The  Blanco  series  has  gray  to  light-brown  soils  and  brownish 
subsoils,  which  in  the  lower  portions  change  into  plastic,  heavy  material  of  a 
decidedly  brown  color.  The  soil  and  subsoil  are  calcareoua  These  soils 
occupy  stream  terr&ces  standing  mainly  above  overflow.  The  material  is  of 
alluvial  origin,  having  been  derived  chiefly  from  residual  prairie  soils  of  south- 
em  central  Texas.  The  soils  are  well  adapted  to  the  general  farm  crops  of  the 
region,  particularly  to  cotton,  com,  Irish  potatoes,  sweet  potatoes,  and  alfalfa. 
Better  yields  are  secured  with  irrigation. 

Area  and  distrilmtion  of  the  soils  of  the  Blanco  series. 


Soil  name. 

State  or  area.i 

Acres, 

BlaiMK)  loam 

Texas  36 

fi,87B 

i|^i|rt i^ttfnft tiatfMi ..••      •••.      ••••••    ••••.      .    .••      ..    .•    ■ 

Te-Tflflffl 

96;4S 

Total 

101, 8M 

1  For  key  to  number  in  this  oolomn  see  p.  733. 

Buckner  series. — The  color  of  the  surface  soils  is  dark  brown  to  nearly  black. 
The  subsoils  are  lighter  in  color  and  frequoitly  lighter  In  texture  than  the 
surface  soils.  The  series  is  developed  as  terraces  or  flat-topped  ridges,  holding 
essentially  the  position  of  a  terrace  or  second  bottom  in  the  alluvial  bottoms 
of  the  Mississippi  River  and  such  tributaries  as  the  MissourL  T}ie  material  Ib 
alluvia]  in  origin.  Where  protected  from  overflow  by  its  higher  position  good 
crops  of  cotton,  com,  grass,  forage,  and  grain  are  secured. 

Area  and  distritmtion  of  the  soil  of  the  Buckner  series. 


Son  name. 

State  or  area.i 

Aerae. 

Mimoari  iO, .      

820 

1  For  key  to  nnmber  in  this  oolomn  see  p.  788. 

Bwrtn  series. — The  soils  of  the  Buxin  series  are  reddish,  with  subsoils  of 
mottled  rusty-brown,  bluish-drab,  and  yellowish  color  and  plastic  stmcture^ 
The  surface  soil  consists  of  Miller  material  and  the  subsoil  of  Sharks  material. 
The  series  simply  represents  a  deposition  of  the  Miller  over  Sharkey.  It 
occupies  the  flood  plains  of  the  Mississippi  River.  The  soils  are  extreme 
fertile,  and  with  protection  from  overflow  and  drainage  produce  excellent  yields 
of  sugar  cane,  rice,  com,  grass,  and  forage  Ck>tton  would  do  well  provided 
the  ravages  of  the  boll  weevil  could  be  checked. 

Area  and  distribution  of  the  soU  of  the  Buwin  series. 


SoO  name. 

State  or  area.> 

Acres. 

nnTf  fi  «fit  loam , 

Txmisianft  4 

2,6S0 

1  For  key  to  number  in  this  oolonm  see  p.  788. 
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Cahaba  series. — The  surface  soils  are  brown  to  reddish  brown  and  the  subsoils 
are  yellowish  red  to  reddish  brown.  The  series  occupies  old  stream  terraces, 
lying  largely  above  oTerflow,  and  represents  the  best  drained  lands  of  such 
terraces.  They  are  most  extensively  and  typically  developed  In  the  Gulf  Coastal 
Plain  of  Alabama  and  Mississippi.  The  component  material  consists  of  wash 
from  Ckmstal  Plain  soils,  with  more  or  less  mixture  along  the  larger  streams 
lasnlng  from  the  Appalachian  Mountains  and  Piedmont  Plateau  of  material 
derived  from  the  soils  of  those  regions.  These  soils  are  admirably  suited  to  the 
production  of  cotton,  com,  oats,  and  forage  crops.  Some  of  the  heavier,  better 
drained  areas  could  be  succesi^ully  used  for  alfalfa. 

Area  and  distribvtUm  of  the  soUs  of  the  OalMba  series. 


Soil  name. 


State  or  area.i 


Aores. 


sand 

loamy  sand 
fine  sand... 
sandy  loam, 
fine  sandy' 


silt 
clay, 


Alabama  32;  Mississippi  6, 10 

Mississippi  6,  ao 

Alabama  2, 18;  Mi»isstppi  3. 6. 14 

Alabama 8, 18, 31. 32, 37;  Mi88ib8lppi6 

Alabama  1, 2, 3,  li  14, 17, 34, 37;  M&dssippl  3, 5, 9, 10, 12, 14, 20; 

South  Carolina  8. 

Alabama  2, 14, 17, 37;  Mississippi  12 

Alabama  1, 3, 14. 37;  Mississippi  6, 9, 10, 12 

Alabama  13. 18, 30;  Georgia  8;  Mississippi  10,  14,  20;    North 

Carolina  7. 


17,792 

18,240 

6,912 

32,900 

314,088 

70,070 
04,666 
100,066 


Total. 


666,280 


>  For  key  to  numbers  in  this  oolumn  see  p.  78S. 

Calhoun  series. — ^The  soils  of  the  Calhoun  series  are  of  gray  color  and  heavy 
texture.  The  heavy  clay  subsoils  are  of  gray  or  drab  color  and  tenacious, 
waxy  structure.  Iron  concretions  are  common  and  In  places  there  is  a  sub- 
stratum of  sandy  material.  These  soils  occupy  poorly  drained,  flat  stream  ter- 
races, on  which  water  stands  for  long  periods  after  rains.  They  are  not  subject 
to  overflow.  The  material  Is  of  alluvial  origin,  derived  principally  from  the 
■llty  soils  of  the  prairie  regions  of  Arkansas  and  Louisiana.  With  proper 
drainage,  the  soils  are  well  suited  to  cotton. 

Area  and  distrihuiUm  of  the  sod  of  the  Calhoun  series. 


Boa  name. 

State  or  area.! 

Acres. 

Calhmn  fliay .  

ArkanmM4 

12,672 

1  For  key  to  number  in  this  oolumn  see  p.  738. 

Cameron  series. — ^The  Cameron  series  Includes  soils  of  dark-brown  to  black 
color  and  tenacious  character,  and  highly  calcareous  subsoils,  which  are  lighter 
In  color  than  the  surface  soils.  Lime  concretions  are  of  frequent  occurrence  in 
the  deeper  subsoil.  The  series  occupies  broad,  shallow  basins,  occurring  typi- 
cally between  abandoned  river  channels,  and  in  general  is  poorly  drained.  The 
lower  portions  of  the  basins  receive  the  drainage  water  from  surrounding  soils 
and  remain  in  a  flooded  condition  during  the  greater  part  of  the  year.  Alkali  is 
frequently  present  in  the  lower  depressions,  but  when  the  soil  is  well  drained 
the  alkali  salts  do  not  injure  crops.  The  material  of  this  series  Is  of  alluvial 
origin,  deposited  ^lefly  by  overflow  waters  of  the  Rio  Grande.  Both  the  soil 
and  subsoil  are  calcareous.  The  better  drained  areas  along  the  upper  slopes 
of  the  basins  support  a  heavy  growth  of  mesqulte,  cactus,  and  other  native  vege- 
tation. The  growth  becomes  lighter  toward  the  depressions,  the  lowest  portions 
of  which  support  only  a  growth  of  coarse  marsh  grasses.  Good  crops  of  com, 
sugar  cane,  cotton,  and  a  number  of  vegetables  are  successfully  grown  on  the 
better  drained  areaa 
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Area  and  distribution  of  the  aoU  of  the  Cameron  series. 


Sofl  name. 

State  or  area.* 

Acres. 

Cameron  clay 

Tflxas  5, 27,  28 . . 

162,  OM 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Catalpa  series. — ^The  Catalpa  soils  are  light  gray  to  grayish  brown,  with 
mottled  gray  and  brown  to  black,  sllty  clay  subsoils,  consisting  chiefly  of  Trinity 
material.  They  are  developed  in  the  first  bottoms  of  streams  fiowing  through 
and  Issuing  from  the  Houston  soils.  The  series  is  characteristically  developed 
along  the  outer  edge  of  the  bottoms,  where  the  soils  usually  lie  a  little  higher 
than  the  Trinity  clay  and  have  better  drainage.  The  grayish  color  and  highly 
calcareous  nature  of  the  surface  soil  is  due  to  comparatively  fresh  deposition 
.of  material  washed  from  near-by  exposures  of  the  Houston  chalk,  or  "rotten 
limestone/*  of  the  prairie  belt.  The  subsoil  material  generally  consists  of  the 
wash  from  the  Houston  clay.  The  soils  are  usually  lacking  In  organic  matter, 
but  are  very  productive,  being  especially  adapted  to  cotton,  com,  Bermuda  and 
Johnson  grass,  oats,  sorghum,  and  sugar  cane.  Alfalfa  would  do  well  where 
good  drainage  is  secured. 

Area  and  distribution  of  the  soils  of  the  Catalpa  series. 


Soil  name. 


Catalpa  snt  loam 

silty  clay  loam. 


Total. 


State  or  t 


Mis-stoippi  15. 
liJssissippl  10. 


Acres. 


5,056 
3,S68 


9,024 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Chariton  series. — ^The  Chariton  soils  are  dark  In  color,  ranging  from  dark 
gray  to  black.  They  belong  to  the  Terrace  group  of  soils  in  the  River  Blood 
Plains  province.  The  type  locality  Is  Macon  County,  Mo.,  where  the  soils  occur 
on  terraces  adjoining  the  bottom  lands  of  Chariton  River  and  its  tributaries. 
The  material  is  an  ancient  flood-plain  deposit  of  the  Chariton  River  and  Its 
tributaries  which  carry  and  de|X)eit  material  derived  almost  exclusively  from 
the  Kansan  till  and  the  silty  clay  layer  that  overlies  it  In  the  Middle  Western 
States.  There  are  usually  three  layers  of  material  In  the  3-foot  soil  and  subsoil 
section.  The  upi)er  layer  is  light,  the  lower  intermediate,  and  the  middle  layer, 
which  usually  extends  from  about  16  to  24  Inches  in  depth,  heavy. 

Area  and  distribution  of  the  soil  of  the  Chariton  series. 


Soil  name. 

State  or  area.i 

Acres. 

Chariton  sOt  loam 

Missouri  12 

16,036 

1  For  key  to  number  in  this  column  see  p.  733 

Chastain  series. — ^Thls  series  Includes  grayish  to  dark-gray  surface  soils  and 
gray  to  mottled  gray  and  yellow  subsoils.  There  is  usually  a  substratum  of 
mottled  red  and  gray.  Impervious,  plastic  clay  which  hinders  drainage.  These 
soils  occupy  first  bottoms  of  streams  in  the  southern  Coastal  Plain  region.  The 
material  consists  of  sediments  derived  from  Coastal  Plain  soils.  Owing  to  the 
poor  drainage  and  the  predominant  sandy  character  of  these  soils,  they  are 
considered  poor  agriculturally  and  have  not  been  utilized  to  any  considerable 
extent. 
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Son  name. 

State  or  area.* 

Acres. 

O^fftftlif  fino  s&nd 

Alabama  2 

4,672 
28,928 

fine  sandy  loam ^ 

G<M>i^l^11,1<f 

Total 

83,600 

1  For  key  to  numbers  In  this  column  see  p.  738.     . 

CoUins  series. — ^The  soils  of  the  OUlns  series  are  brown  and  silty,  with  gray 
subsoils.  The  series  is  developed  in  the  first  bottoms  of  streams,  where  it  is 
snbject  to  overflow  and  not  thoroughly  drained.  The  material  is  of  alluvial 
origin,  having  been  derived  from  the  loessial  soils  of  Arkansas  and  Louisiana. 
The  principal  crops  are  cotton,  com,  and  Irish  potatoes,  all  of  which  do  well. 

'Area  and  distribution  of  the  soil  of  the  Collins  series. 


SoUoame. 

State  or  area.i 

Acres. 

Collifif  ffflt  loam .    .  .    ... 

Arkansas  4 

8.676 

1  For  key  to  number  in  this  column  see  p.  788. 

Conffaree  series. — ^The  soils  and  subsoils  of  the  Congaree  series  are  brown 
to  reddish-brown,  there  being  comparatively  little  change  in  texture,  structure, 
and  color  from  the  surface  downward.  Occasionally  grayish  and  yellowish 
mottling  is  encountered  in  the  subsoil  of  the  poorly  drained  area.  These  soils 
are  developed  in  the  overflowed  first  bottoms  of  the  streams  of  the  Piedmont 
region  and  in  similar  positions  in  the  Coastal  Plain  along  streams  issuing  from 
the  Piedmont.  The  material  is  derived  from  the  soils  of  the  Piedmont  region, 
with  some  mixture  of  Appalachian  material,  and  in  the  Coastal  Plain  a  slight 
mingling  of  Coastal  Plain  material.  The  soils  are  very  productive,  but  are  usu- 
ally poorly  drained  and  crops  are  sometimes  damaged  by  overfiows.  Extensive 
areas  are  under  cultivation  to  cotton,  com,  cane,  oats,  and  forage  crops. 

Area  and  distrihution  of  the  soUs  of  the  Congaree  series. 


Sou  name. 

State  or  area.^ 

Acres. 

Coogvee  fine  sand 

Nort*^  TftTOllTi^  23 

2,112 

"        sandy  loam 

Alft>>ftw«ft7 

43,648 

fine  nndy  loam 

loam 

AUbama  33;   Georgia  13;    North    Carolina  10,    17;  South 

Carolina  13;  Virginia  4. 
Alabama  7,  33:  M^isslppi  16;  North  Carolina  5,  23;  South 

Carolina  16;  Virginia  5. 
Alabama  8;  Qeorgia  5;  North  Carolina  11;  South  Carolina  0.. 
North  Carolina  3.. 

61,072 
155,620 

sQtloam 

19,072 

snty  clay  loam 

day 

7.360 

Miasissippi  11;  North  Carolina  7,  22;  South  Carolina  10, 14.. . . 

62,833 

Total 

831,616 

1  For  key  to  numbers  In  this  column  see  p.  738. 

Cumberland  series. — ^The  surface  soils  are  brown  to  yellowish  brown  In  color, 
while  the  subsoils  are  yellow  to  reddish  yellow.  The  series  comprises  high- 
terrace  soils  in  the  limestone  region  of  the  South.  Many  of  the  larger  streams 
traversing  the  limestone  region  formerly  fiowed  at  considerably  higher  levels, 
and  this  resulted  in  the  formation  of  more  or  less  distinct  terraces.  Upon  these 
terraees  was  deposited  a  stratum  of  sedimentary  material.  Typically  the  mate- 
rial consists  of  alluvium  derived  largely  from  limestone  soils.  In  places  the 
adbsoil  is  residual  from  limestone 
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Area  and  distrihution  of  the  soils  of  the  Oumberland  aeries. 


SoQiuune. 


State  or  area.& 


ACTQB. 


Cnmbcrluid  sandy  loam 

fine  sandy  loam.. 


gravelly  loam 

sUtloam 

clay  loam 


Kentucky  3 

Alabama  35;  Kentucky  3 

Kentucky  2;  Tennessee  2, 4, 6;  Virginia  9. 

Alabama26;  VirginiaQ 

Mlsaourlll;  Tennessee  13 

VirginlaO 


8M 

6,006 

61,184 

4,800 

7,872 

1S3 


Tottf.. 


80,640 


1  For  key  to  numbers  in  thJs  column  see  p.  783. 

Dunning  series. — ^This  series  includes  dark-gray  to  black  soils  of  high  organic- 
matter  content  The  subsoils  are  mottled  yellow,  drab,  and  bluish.  These 
soils  are  developed  In  the  first  bottoms  of  streams  and  are  subject  to  overflow. 
They  are  of  alluvial  origin,  consisting  principally  of  material  washed  from 
limestone,  sandstone,  and  shale  soils.  They  are  associated  with  the  Huntington 
soils  in  regional  occurrence  and  origin  of  material,  differing  chiefly  in  color 
and  organic-matter  content  When  properly  drained,  com  and  grass  do  particu- 
larly well. 

Area  and  distribution  of  the  soils  of  the  Dunning  series. 


Bon 


state  or  ana.> 


AOfM. 


^Qxmlng  sand 

clay  loam., 
clay 


Wlvonsln  7 

Pennsylvania  2.. 
Missouri  8 


5,ft52 
768 

384 


Total., 


7,104 


1  For  key  to  number  in  this  column  see  p.  733. 


Elk  series.— The  Elk  series  includes  light-brown  to  brown  soils  and  pale-yel- 
low to  yellow  subsoils.  It  is  developed  on  second  terraces  lying  largely  above 
overflow.  The  material  is  entirely  alluvial,  and  is  derived  from  the  soils  of 
limestone,  sandstone,  and  shale  formations.  These  soils  contain  a  larger 
amount  of  limestone  material  than  do  the  Holston  soils.  Gravelly  material  is 
frequently  encountered  in  the  substratum.  In  places  the  surface  is  so  flat  that 
water  stands  after  wet  seasons.  With  good  drainage  and  careful  management 
the  soils  are  adapted  to  com,  wheat,  oats,  grass,  and  forage  crops.  They  are 
generally  more  productive  than  the  corresponding  members  of  the  Holston 
series. 

Area  and  distribution  of  the  soUs  of  the  Elk  series. 


Soil  name. 

State  or  area.i 

Acres. 

Elk  fine  sandy  loam 

Alabama  28 

3,008 

loam 

Alabama  26;  Tennessee  1 

22.018 

silt  loam 

Kentucky  4;  Missouri  4, 8;  PennsylvanialS;  West  Virginia  1,6. 
Alabama  19 

41,088 

clav 

6.080 

Total 

72,192 



1  For  key  to  numbers  in  this  column  see  p.  733. 

Franklin  series.— The  soils  are  brown,  with  light-brown  subsoils.  They  occupy 
first  bottoms  of  streams,  but  are  seldom  overflowed,  lying  a  little  above  the  fre- 
quently overflowed  bottoms  The  material  is  of  alluvial  origin,  derived  largely 
from  the  Lamar  soils.  The  series  is  not  considered  productive,  although  it  10 
utilized  in  part  for  the  production  of  cotton. 
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Area  and  distribution  of  the  soil  of  the  Franklin  aeries. 


Son  name. 

State  or  anft.1 

A«reB. 

»~"M*"Umiii 

Texaiir 

1,280 

1  For  key  to  number  in  this  column  aee  p.  788. 

Prio  series, — The  Frio  series  consists  of  dark-colored  soils  which  bave  been 
brought  down  from  the  Edwards  Plateau  and  deposited  as  terraces  along  the 
larger  streams.  Along  the  immediate  banks  narrow  lower  strips  are  sometimes 
found  which  are  still  being  added  to  by  each  successive  overflow,  but  the  pro- 
portion of  recent  alluvium  is  small.  In  formation  and  position  the  series  re- 
sembles the  Blanco  and  Laredo  series,  but  differs  from  them  in  having  less 
lime,  a  higher  ];)ercentage  of  organic  matter,  and  a  darker  color.  The  types 
have  a  level  topography,  are  fairly  well  drained,  and  are  excellent  agricultural 
soils. 

Area  and  distribution  of  the  soils  of  the  Frio  series. 


Son  name. 

SUteorarea.1 

Aores. 

rrfoflm^mndyloam.  ... 

T^xw?2g 

166,888 
73,728 
184,320 

do 

siflty  clay  loam 

....  do 

day.  ..' 

do 

37,962 

Total 

461,888 

1  For  key  to  number  in  this  column  see  p.  783. 

Oenesee  series. — ^The  Genesee  series  consists  of  dark-brown  to  graylsh>brown 
alluvial  sediments  deposited  along  the  major  streams  and  their  tributaries 
throughout  the  northeastern  glaciated  region,  particularly  where  the  Dunkirk, 
Volusia,  Miami,  and  Ontario  series  constitute  the  principal  upland  soils.  The 
soils  of  this  series  also  occur  for  a  short  distance  south  of  the  glaciated 
area,  where  main  streams  have  their  headwaters  In  arens  covered  by  these 
soil  series.  The  sandy  members  of  the  series  are  prevailingly  light  brown  to 
gray  and  the  loam  and  silt  loam  members  darker  brown.  The  soils  of  this  series 
are  subject  either  to  annual  or  frequent  overflow.  Where  they  can  be  protected 
from  destructive  overflow  they  are  recognized  as  strong  soils  for  grass  and 
pasture,  com,  oats,  and.  In  some  instances,  sugar  beets,  cabbages,  potatoes,  and 
similar  crops. 

Area  and  distribution  of  the  soUs  of  the  Oenesee  series. 


Soil 


Oenesee  sand 

fine  sand 

sandy  loam 

fine  sandy  loam 

very  fine  sandy  loam . 


shale  loam 

silt  loam 

sUty  clay  loam... 

clay  loam 

undifferentiated. 

Total 


State  or  area.^ 


Wisconsin  3 

do 

Penasylvania  7 

New  York  2.  6,  10, 11;  Wisconsin  8 

Pennsylvania  4 

New  Jersey  2;  New  York  1, 3, 6, 8, 9, 10, 12, 13, 14, 15;  Ohio  2; 
Pennsylvania  7;  Wisconsin  1, 8. 

New  York  6, 13 

New  York  6, 10, 13;  Pennsylvania  4, 7 

New  York  10, 13;  Pennsylvania  7 

New  York  6 

Pennsylvania  13, 14, 10 


Acres. 


512 

5,604 

4,576 

24,832 

2,044 

128,768 

2,044 

50,432 

5,504 

960 

177,152 


404,128 


1  For  key  to  numbers  In  this  column  see  p.  733. 

Georgetown  series.— The  Georgetown  soils  are  of  mottled  drab  and  rusty- 
brown  or  reddish-brown  color  and  prevailingly  silty  clay  or  sllty  day  loam 
texture.    The  subsoils  are  of  mottled  drab,  reddish-brown,  or  rusty-brown  and 
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bluish  or  grayish  color,  plastic,  sticky  structure,  and  prevailingly  sllty  or  clay 
texture.  In  places  the  drab  predominates  in  the  surface  soil  in  such  a  way  as 
to  give  the  surface  when  dry  a  distinct  grayish  color,  while  in  other  places  the 
brownish  color  predominates,  giving  the  surface  when  dry  a  distinct  brownish 
color.  In  the  lower  subsoil,  which  is  always  saturated  and  consequently  soft 
or  mushy,  bluish  or  bluish-drab  colors  are  predominant.  Muclcy  material 
often  occurs  in  the  subsoil,  in  places  very  near  or  at  the  surface.  Logs  also 
are  frequently  encountered  in  the  subsoil  and  substratum.  The  soils  comprise 
the  lower  alluvial  lands  of  streams  rising  in  the  Piedmont  Plateau.  They  are 
subject  to  dally  inundation  with  fresh  to  slightly  brackish  water.  Lying  be- 
tween Tidal  marsh,  which  is  subject  to  daily  inundation  with  salt  water,  and 
the  C!ongaree  soils  along  the  streams  above  the  influence  of  tidal  overflow,  these 
soUs  occupy  a  gradational  position  between  the  Gongaree  and  Tidal  marsh. 
The  material  is  essentially  the  same  in  origin  as  that  of  the  Ck)ngaree,  but  its 
color  has  been  changed  by  poorer  drainage  conditions.  Formerly  the  soils  were 
diked  and  used  for  the  production  of  rice.  They  produced  most  of  the  rice 
grown  in  this  country  prior  to  the  development  of  the  industry  in  Arkansas, 
Louisiana,  and  Texas.  Recently  rice  growing  on  these  soils  has  declined,  the 
dikes  are  breaking,  and  the  soils  gradually  reverting  to  their  former  tidal 
swamp  condition.  By  strengthening  the  dikes  and  lowering  the  level  of  the 
water  table  by  pumping  and  underdrainage,  good  crops  of  sweet  and  Irish 
potatoes,  spinach,  cabbage,  cauliflower,  tomatoes,  com,  oats,  rye,  peas,  beans, 
sugar  cane,  aud  the  bottom-land  varieties  of  cotton  probably  could  be  success- 
fully grown,  especially  with  the  addition  of  lime  and  acid  phosphate. 

Area  and  distrihutUm  of  the  soU  of  the  Oeorgetovm  aeriea. 


Soil  name. 

State  or  area.i 

Acres. 

Georgetown  clay 

Georgia  3, 10;  South  Carolina  10 

60,052 

I  For  key  to  numbers  in  this  column  see  p.  733. 

Oriffin  series. — This  series  includes  brownish,  compact  soils  and  dark-brown, 
stiff,  waxy  subsoils.  In  some  places  the  subsoils  show  mottling.  There  is  a 
substratum  of  gravel,  which  improves  the  drainage.  The  soils  occur  in  the 
flrst  bottoms  of  streams  where  they  are  subject  to  overflow.  They  consist  of 
alluvial  material  washed  principally  from  glaciated  soils.  Heavy  yields  of 
com  and  wheat  are  secured. 

Area  and  distribution  of  the  soil  of  the  QrifJUn  series. 


Soflname. 

State  or  area.^ 

Acres. 

Griffin  day ..Tr-.-.-r,. ,.,,,,, r -, 

Ipdf^nA  ff_ 

1,600 

1  For  key  to  number  in  this  column  see  p.  738. 

HanUin  series, — ^The  soils  of  the  Hamlin  series  are  brown  to  reddish  brown 
and  overlie  Indian-red  or  sometimes  slightly  mottled  subsoils.  They  are  usually 
thin  and  often  underlain  at  less  than  3  feet  by  the  red  Medina  sandstone, 
which  gives  the  subsoil  its  characteristic  color.  Fragments  of  the  sandstone 
are  frequently  scattered  throughout  the  soil  material  and  are  seen  at  the 
surface.  The  soils  occupy  first-bottom  positions  along  small  streams,  generally 
having  their  source  in  and  flowing  through  areas  of  the  Lockport  soils,  which 
are  derived  partially  from  the  Medina  sandstone.  The  soil  material  has  been 
deposited  in  relatively  recent  times,  since  the  recession  of  Glacial  Lake  Iroquois, 
part  of  it  being  of  glacial-lake  origin  and  a  part  resulting  from  the  breaking 
up  and  weathering  of  the  Medina  sandstone.  The  soils  are  adapted  to  such 
general  farm  crops  as  can  be  produced  on,  alluvial  soils  subject  to  more  or  less 
overflow  and  where  drainage  is  naturally  rather  poor.  They  are  best  suited 
to  pasture. 
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Area  and  distribution  of  the  soil  of  the  Hamlin  aeries. 
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Soil  name. 

State  or  area.i 

AOTBS. 

TTftmfifi  ffflt.  loun 

New  Yoik  10- .   .  . 

6.144 

1  For  key  to  nnmber  in  this  oolunm  see  p.  738. 

Eolly  geries. — ^The  Holly  series  is  characterized  by  the  gray  color  of  the 
mrfece  soils  and  the  mottled  gray  and  yellow  or  brown  color  of  the  subsoil. 
These  soils  are  developed  in  the  first  bottoms  and  are  subject  to  frequent  over- 
flow. The  drainage  is  poor,  and  in  their  present  condition  they  are  best  suited 
to  grasses.  The  component  material  is  wholly  alluvial  and  is  derived  from  the 
soils  of  the  sandstone  and  shale  formations  of  the  Appalachian  Mountains  and 
from  the  limestone  soils  of  the  Limestone  Valleys  and  Uplands.  Not  being  so 
w^  drained  as  the  Huntington,  the  Holly  soils  are  less  productive. 

Area  and  distribution  of  the  soils  of  the  HoUy  series. 


Soil  name. 

State  or  area.^ 

Aores. 

HoDy  flne  taiidy  loam 

Alabama  90 

1,412 

loam ....'. 

ToDiieooee  1 

5,  MB 

silt  loam 

Alabama  8, 20, 26, 28;  Georgia  18;  Kentucky  4;  Misiouri4 

63,iao 

896 

clay  loam 

Total 

61,440 

1  For  key  to  mimbers  In  this  oohimn  see  p.  783. 

HcMon  series. — The  Holston  series  consists  of  yeUowiah-brown  to  brown 
surface  soils  and  yellow  subsoils.  It  is  developed  on  old  alluvial  terraces,  some- 
times standing  200  feet  or  more  above  the  first  bottoms  of  streams.  The  soils 
consist  principally  of  material  washed  from  sandstone  and  shale  soils,  and  on 
this  account  are  somewhat  less  productive  than  the  Elk  soils,  which  they  closely 
resemble  but  which  contain  more  limestone  matwial.  The  Holston  soils  are 
generally  underlain  by  sandstone  or  shale,  and  in  places  the  lower  subsoil 
seems  to  be  partly  residual  from  these  rocks.  The  soils  give  fair  to  good 
yields  of  com,  wheat,  oats,  grass,  clover,  and  forage  crops. 

Area  and  distribution  of  the  soils  of  the  Holston  series. 


Soil 


state  or  area.i 


Acres. 


Hobtoo  naveOy  sandy  loam. 
flnBsan* 


9  sandy  loam. 

m 

alt  loam 

iflty  clay  loam., 
midifflerantiated. 

Total 


Alabama  6, 16 

AUbama6.11,15;  West  Virginia  2 

Alabama  16;  Tennessee  4 

Alabama  16;  Virginia  9;  West  Virginia  1, 2, 6,  7. 

WestVirginia2 

Pennsylvania  13, 16 


10,624 
46,400 
7,168 
86,128 
18,348 


193.472 


1  For  key  to  numbers  in  this  colomn  see  p.  733. 


Hmntinffton  series. — ^The  Huntington  soils  are  light  brown  to  brown,  and  the 
sobeoils  yeUow  to  light  brown.  Frequently  there  is  little  change  in  the  color 
or  the  character  of  the  material  from  the  surface  downward.  The  soils  are 
developed  in  the  Limestone  and  Appalachian  Mountain  regions  in  the  first 
bottoms  of  streams,  where  they  are  subject  to  overflow.  Th^  consist  of 
material  derived  from  limestone,  sandstone,  and  shale  soila  They  represent 
the  best  drained  soils  of  the  first  bottoms  of  the  region,  and  are  admirably 
adapted  to  com,  oats,  grass,  forage  crops,  and,  under  proper  climatic  condi- 
tioDS,  to  cotton. 

70619—18 ^21 
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Area  (Hid  distrilwtion  of  the  $00$  of  the  HunUnffton  eeriee. 


Soil 


state  or  ana.^ 


Huntlngtoa  flue  sand 

sandy  loam 

line  sandy  loam. 


Alabama  3;  Arkansas  1. 


loam 

gravelly  loam, 
silt  loam 


Alabama  14, 16;  Pennsylvania  6 
Alabama  6,  11,  37;  Arkansas  * 
Virginia  2, 4, 10. 


1;  Pennsylvania  2,  8,  11;  West 


Alabama  1,10;  Arkansas  3;  Kentuck; 
vania2, 


il.io;  Arkansas  3;  Kentucky  4:  Missoori  4;  Fennsyl- 
,  8, 11;  Tennessee  4;  Virginia  i;  West  Virginia  2. 4, 7, 10. 

Awuw«Hi21;  Missoori  11;  Pennsylvania  5;  Tennessee  8, 12 

Alabama  3, 6, 11, 14, 15, 16, 20. 21, 23. 26, 28, 35, 37;  Aikansas  1, 2; 
Georgia  18;  Kentucky  2,  3,  7;  Missoarl  4,  8, 11,  22:  Ohio  6; 
Pennsylvania  2,  18;  Tennessee  2,  3,  7,  0, 11,  12;  Virginia  0; 


sflty  day  loam.. 

clay  loam 

clay 

sflty  day 

ondiflerentiated . 


West  Virginia  1,2, 6,  7, 8. 

Alabama  20, 28 

Arkansas 2:  Pennsylvania 6... 
Alabama  21, 25. 30;  Arkansas  1 
Tennessee  1;  West  Virginia  6. . 
Pennsylvania  13, 14, 15, 16 


6,376 

e,784 

e3,080 

124,100 

43,328 
739,730 


37,312 
10,006 
40.064 
47,036 
122,176 


Total. 


1,237|054 


I  For  key  to  numbers  in  this  column  see  p.  733. 

Jlkeria  series. — The  9arface  soils  of  the  Iberia  series  are  dark  gray  to  black, 
while  the  subsoils  are  yellow  and  frequently  mottled  with  faint  shades  of  brown 
and  bluish  gray.  The  deep  subsoil  or  substratum  is  usually  of  lighter  texture, 
lime  concretions  occur  in  the  subsoil.  The  surface  is  characteristically  smooth 
and  flat  and  the  drainage  rather  poorly  established.  These  soils  are  alluvial 
in  origin,  and  are  developed  near  the  outer  boundaries  of  the  Mississippi  Biver 
bottoms.  They  are  mainly  above  present  overflow,  and  occur  on  low  terraces  and 
on  the  natural  levels  of  water  courses.  They  grade  imperceptibly  into  over- 
flow land  on  the  one  side  and  Into  still  older  soils,  like  the  Crowley  and 
Lacasine,  on  the  other.  They  are  partly  prairie  and  partly  timbered.  With 
proper  drainage  the  various  members  give  excellent  results  with  sugar  cane, 
com,  rice,  and  cowpeas.  Gotton  does  not  do  so  well  because  of  the  prevalence 
of  the  boll  weevil. 

Area  and  distribution  of  the  soils  of  the  Il>eria  series. 


Bofl 


Iberia  silt  loam 

siltyolayloam. 
clay 


Total. 


State  or  area.i 


Louisiana  10. 

....do 

....do 


Aoras. 


66.782 
25,664 
10,113 


101,068 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Jackson  series, — ^The  soils  are  brown  or  light  brown  and  are  underlain  by 
light-brown,  mottled  subsoils.  The  series  embraces  second  bottoms  along  small 
streams  in  the  glaciated  areas  of  the  Central  Plains  States.  They  are  inter- 
mediate in  position  between  the  Wabash  soils  of  the  River  Flood  Plains  and  the 
Judson  soils  of  the  Glacial  and  Loessial  provincea  While  about  similar  in  color 
and  relation  to  streams  as  the  Lintonia  soils,  the  material  is  principally  from 
drift,  modified  to  a  slight  extent  by  wash  from  loess  and  from  residual  soilB- 
The  soils  are  partially  alluvial  and  partially  colluvial  in  their  mode  of  forma- 
tion. They  are  not  usually  subject  to  overflow,  and  are  quite  productive,  being 
best  adapted  to  com  and  some  of  the  heavier  truck  cropa 

Area  and  distribution  of  the  soU  of  the  Jackson  series. 


Boa  name. 

State  or  area.i 

Aores. 

yft/^noK^  loam 

Missouri  13, 20 

23,464 

1  For  key  to  mimben  in  this  cotamn  see  p.  733. 
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Johneion  series. — This  series  comprises  soils  of  black  color  and  liigh  organic- 
matter  content  and  gray  or  mottled  gray,  yellow,  and  brownish  subsoils.  These 
soils  occnpy  the  first  bottoms  of  streams  in  the  Ck)astal  Plain  r^ons.  They  are 
allnyial  in  origin  and  subject  to  overflow.  The  material  is  derived  from  the 
Coastal  Plain  soils,  with  a  varying  admixture  of  material  from  the  soils  of 
other  provinces.  Near  the  Piedmont  boundary,  for  example,  the  component 
material  is  largely  from  the  Piedmont  soil&  When  protected  from  overflow  and 
properly  drained  good  results  are  had  with  corn. 

Area  and  distrilmtion  of  the  soil  of  the  Johnston  series. 


Soflname. 

State  or  area.i 

Acres. 

North  CaroUna  15 

6,528 

1  For  key  to  number  in  this  cohimn  see  p.  788. 

Kalfnia  series.—The  surftice  soils  of  the  Kalmia  series  are  gray  to  grayish 
yellow.  The  subsoils  are  mottled  yellow  and  gray.  The  series  is  developed 
along  streams  of  the  Ck>astal  Plain  region  on  terraces  lying  largely  above  over- 
flow. The  soils  occur  typically  and  most  extensively  in  the  Gulf  Coastal  Plain 
region  of  Mississippi  and  Alabama.  The  component  material  of  the  Kalmia  series 
is  derived  largely  from  the  Coastal  Plain  soils,  although  on  the  larger  streams 
Issuing  from  the  Appalachian  Mountains  and  Piedmont  Plateau  more  or  less  of 
the  soil  from  this  region  is  present  In  the  better  drained  situations  the  sub- 
soil color  is  yellow,  causing  such  areas  to  resemble  very  closely  the  correspond- 
ing members  of  the  Norfolk  series.  These  soils  are  closely  related  to  the 
Cahaba  series,  differing  essentially  in  their  poorer  drainage  and  the  consequent 
less  oxidized  condition  of  their  subsoils.  The  surface  is  usually  flat,  and  the 
drainage  on  this  account  is  Inadequate  in  most  cases  With  the  establishment 
of  proper  drainage  conditions  the  soils  are  well  suited  to  com,  cotton,  sugar 
cane,  and  forage  crops. 

Area  and  distrihution  of  the  soils  of  the  Kalmia  series. 


Boil  name. 

State  or  ana.i 

Acret. 

Kftlmfik  sand 

Alabamal,2,0, 13, 14,^;  Georgia  2;  Mississippi  20 

00,788 

ooarse  sand 

Alalmma 2'..',.!.. '...'.!.  1 T. . . .' .*.' 

6,184 

fine  sand 

Alabama  9, 12  92;  Mfenissfppi  ^ 

82,820 

sandy  loam 

Alabama  ll  8. 14: 'Georgia  2,'l5 

48,1112 

line  sandy  loam 

Alabama  ll  2/3,  d,  12. 20, 32,'37;  Mississippi  0, 10, 14, 20 

16&330 

loam. . 

Alabama  2^;  'MWissnspf  6,  '17 . ' .V. ..'...'... '. 

64,064 

riltloftm 

Alabama  14, 27, 37;  ffissiBBippi  9, 10, 20;  South  Carolina  10. . .  . 
Bnnth  Cfu^lWv, ,         

43,712 

day 

0,280 

% 

Total 

417,886 

1  For  key  to  numbers  in  this  column  see  p.  788. 

La  Orosse  series, — ^The  soils  are  dark  brown  to  black  and  overlie  brown,  light- 
brown,  or  grayish  subsoils,  which  are  usually  coarser  in  texture  than  the  soils. 
They  occur  on  stream  terraces  and  very  gently  undulating  upland  valley  basins 
and  on  adjoining  colluvlal  slopes.  The  type  is  derived  from  the  weathering  of 
stream-terrace  and  colluvlal  material  and  from  areas  of  nearly  flat  topography 
formed  by  the  disintegrating  and  leveling  action  of  sheet-flood  erosion  on  very 
soft  rock&  The  material  is  derived  from  the  Potsdam  sandstone,  the  Lower 
Hagneslan  limestone,  and  a  sllty  layer  that  has  the  physical  characteristics  of 
loess.  The  soils  occur  in  coves  and  broad  valley  basins  in  the  Drlftless  region 
of  the  ypper  Mississippi.  They  are  valuable  for  the  production  of  staple  farm 
crops,  especially  com,  oats,  and  hay,  and  for  special  truck  crops  and  small  fruitsi 
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Area  and  distribution  of  the  soils  of  the  La  Crosse  series. 


Soa 


LaCronesandy  loam 

flaBwndylMm. 

silt  loam 

sllty  clay  loam.. 


Total. 


State  or 


Wbeonsln  9. 

do 

do 

Wisconsin?. 


A4VM. 


1.8W 

3,072 

23»a08 

1,472 


80,206 


1  For  key  to  nnmben  in  this  column  see  p.  738. 

Laredo  series.— The  Laredo  series  conBists  of  gray  to  llgbt-browu,  calcareous 
«oil8,  with  gray,  calcareous  subsoils.  The  soils  occur  as  terraces  along  streams 
In  south  Texas  and  also  constitute  the  principal  soils  of  the  Rio  Grande  delta 
above  overflow.  They  are  made  up  largely  of  material  which  has  been  brought 
down  from  the  calcareous  and  more  arid  parts  of  Texas.  They  are  seldom  or 
iDSTer  overflowed  and  constitute  valuable  farming  lands  when  irrigated. 

Area  amd  distri^^vUon  of  ike  soUs  of  the  Laredo  series. 


Sod 


Landotftloam 

■fltyolayloan. 

clay  loam 

clay 

my  day 


Total. 


State  or  ana.i 


Texas  5, 16, 27, 28. 

Texas  6, 27 

Texas  W 

Texas  6.  Id,  27 

Texas  6 


Aorea. 


294,  »12 
184,320 

08,812 
448 


673.M6 


1  For  key  to  numbers  in  this  colunm  see  p.  788. 

Leaf  series.— The  soils  of  this  series  are  of  light-gray  to  gray  color.  The 
subsoils  characteristically  consist  of  compact  gray  or  mottled  gray  and  yellow 
snty  day,  which  grades  downward  into  mottled  red  and  gray  or  red  and  yrilow, 
plastic  clay,  through  which  moisture  and  air  move  slowly.  Iron  concretions  are 
of  common  occurrence  on  the  surface.  These  soils  are  developed  on  stream 
'  terraces  of  the  Coastal  Plain  region.    Their  agricultural  value  is  rather  low. 

Area  and  distribution  of  the  soU  of  the  leaf  series. 


Soil  name. 


Leaf  Hue  sandy  loam. . 


State  or  area.* 


Mlflsiseippi  6 . 


Acres. 


1,472 


1  For  key  to  number  in  this  column  see  p.  738. 

Lintonia  series. — ^The  surftice  soils  of  the  Lintonia  series  are  light  brown  or 
yellowiefti  brown  and  of  silty  texture.  The  subsoils  are  of  slightly  lighter  color 
and  somewhat  more  compact  structure.  The  series  occupies  stream  terraces 
nnd  flat  alluvial  lands  along  streams,  through  which  the  channtis  are  so  deeply 
cut  that  overflows  are  of  rare  occurrence.  In  places  narrow  strips  of  colluviai 
material  occur,  usually  adjoining  terraces  or  bottom  lands.  The  material  Is 
mainly  alluvial  and  is  derived  from  the  Memphis,  Richland,  and  Knox  soil& 
Drainage  is  well  established.  The  soils  are  ndmlrably  suited  to  the  prodnction 
of  grass  and  forage  crops,  com,  oats,  Irish  potatoes,  peanuts,  cabbage,  and  a 
number  of  vegetables. 
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Area  and  distribution  of  the  aoUa  of  the  Lintonia  series. 


State  or  area.i 

Acres. 

1  .imfi^ift  fin^  nmcl 

IUJnoi83,7;  MiBBOoii  14 

Indiana  2, 3 ;  Kentucky  6 

Illinois  9;  Indiana  8:  Ken- 
tucky 6;  Louisiana  10;  Mis. 

souif?;  ^isc<»uin  5/7. 

4,862 
28.416 

fln^Afkndy  |o(|in....^ ,.  _,      . 

pfltloam 

U7;230 

Total 

100,004 

>  For  key  to  numbers  in  this  column  see  p.  733. 

Miller  series.— The  Miller  series  includes  soils  of  chocolate-brown  to  pinkldi' 
red  color,  with  chocolate-red  or  pinkish-red  subsoils.  The  soil  and  subsoil 
are  calcareous.  Some  of  the  sandier  members  are  grayish  brown  in  the  surface 
portion.  The  soils  of  this  series  are  developed  in  the  first  overflow  bottoms  of 
streams,  usually  from  the  Permian  Red  Bed  region.  They  are  typically  de- 
veloped  along  the  Brazos  and  Red  Rivers  in  Texas  and  Louisiana.  Ck)nsider' 
able  areas  are  but  rarely  overflowed.  The  soils  are  well  adapted  to  cotton, 
com,  alfiUfa,  forage  crops,  and  oats.  Some  of  the  lighter  members  give  good 
results  with  fruit  and  vegetables. 

Area  and  distrilmtion  of  the  soils  of  the  Miller  series. 


Soil 


HQltf  fine  sand 

line  sandy  loam.. 

very  fine  sandy 

loam. 

■at  loam. 

day 


sfltyelay 
undilff 


rerentiated. 
Total 


State  or  fl 


Arkansas   3:    I/OOlsiaBa   8; 

Texas  23.  M,  31. 
Arkansas  3;  Louisiana  3,  13, 

14;  Oklaboma  1;  Texas  11, 

24.31. 

Louisiana  4 

Oklahoma  1,2 

Kanoas  10;  Louisiana  3, 6, 10; 

Texas  12, 23, 24, 30, 31. 
Arkansas  3;  Louisiana  8, 6,U; 

Oklahocna  1 ;  Texas  4, 34, 31. 

Texas  12 

10 


Aira. 


00,  M4 
303,904 


1,473 
37,184 
164,816 

300,«M 

134,480 
9,310 


W7,fi2» 


» For  key  to  numbers  Id  this  ooinmn  see  p.  78B. 

Moshannon  series. — ^The  soils  of  the  Moshannon  series  comprise  the  reddish- 
brown  to  Indian-red  flrat-bottom  alluvial  lands,  the  materials  of  which  have 
been  derived  principally  from  the  Upshur  or  Penn  soils.  Material  from  other 
■oils,  as  the  Dekalb,  is  Included,  but  always  enough  soil  from  the  Upshur  or 
Peon  is  present  to  give  the  series  its  characteristic  color.  The  soils  of  this 
series  are  a  little  more  productive  than  those  of  the  Huntington. 

Area  and  distribution  of  the  soUs  of  the  Moshannon  series. 


Soil  name. 


IJMhaanett  fine  aandy  loam. . 


silt  loam 
day, 

UBdJ 


Total.. 


State  or  area.i 


PennsyWaniaA. 

Pennsylvania  2, 6 

We8tVlrlffinial,6,7,8.. 

WestVirdBia? 

PemmjFlvaBla  13, 16 


Aores. 


8k«S4 

13.604 
60,304 

4;oos 

ia^34ft 


86,348 


>  For  key  to  numbers  in  this  column  see  p.  738. 

Myatt  series. — The  Myatt  soils  are  gray  to  dark  gray.  The  subsoils  are  of 
gray  to  mottled  gray  and  yellow  color  and  impervious  character.  The  soils 
of  this  series  represent  the  poorest  drained  portions  of  the  C!oastal  Plain  stream 
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terraces.  They  lie  principally  above  overflow,  but  are  ao  flat  tbat  water  stands 
for  long  periods  after  beavy  raina  Occurring  in  close  association  with  the 
Oahaba  and  Kalmla  soils,  they  are  composed  of  about  the  same  character  of 
material,  differing  principally  in  their  poorer  drainage.  By  ditching,  the  Myatt 
soils  can  be  brought  Into  profitable  utilization  for  sugar  cane,  com,  and  a  num- 
ber of  forage  crops.  Lespedeza  and  a  number  of  native  grasses  thrive  on  the 
poorly  drained  lands.  It  is  probable  that  moderate  to  liberal  applications  of 
phosphoric  acid  would  be  required  to  induce  the  proper  maturing  of  crops, 
particularly  of  cotton.  Liming  also  would  improve  the  condition  of  these  lands 
after  they  have  been  drained. 

Area  and  dUiribution  of  the  soils  of  the  Myatt  series. 


Boa 


ICyBttaand 


•Andy  loam 

fine  sandy  loam. 


•Qtloam.. 
olayloam. 

Total 


State  or  I 


AUI)ama2,9 

AUI)ama2,5 

Alabama  1;  Oeondal? 

Alabama  2, 5, 9;  Florida  1, 7: 

Louisiana  12;  MissisBlppi  10, 

12, 16. 

ICfsBJsstppiS.lO 

tflsBlssippilS 


Acres. 


5,184 
87,630 
M,0B3 
86,660 


5,8 
4,0 


206,876 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Neosho  series. — The  Neosho  series  embraces  soils  of  ashy-gray  to  almost 
white  color  and  silty  texture,  and  usually  white  to  drab  subsoils,  which  fre- 
quently change  quickly  into  a  compact,  impervious  silty  clay,  sometimes  locally 
styled  "hardpan."  In  some  areas  the  immediate  subsoil  is  a  compact  im- 
pervious silty  clay  continuing  to  a  depth  of  3  feet  or  more,  while  in  other 
places  the  lower  subsoil  is  a  mottled  yellow,  gray,  or  white,  loose  sandy  ma- 
terial. In  still  other  places  there  is  a  deep  substratum  of  waterwom  gravelly 
material.  These  soils  occur  on  flat,  gently  rolling  areas  adjoining  streams,  and 
appear  to  represent  old  alluvial  material  occupying  stream  terraces  standing 
above  overflow.  They  are  typically  developed  in  the  central  western  States, 
and  are  derived  largely  from  silty  soils.  The  organic-matter  content  is  pre- 
vailingly low,  and  the  soils  are  much  in  need  of  vegetable  matter  such  as  can 
be  advantageously  supplied  by  turning  under  green  leguminous  crops.  Wheat 
seems  to  give  the  best  results,  but  com  and  oats  do  well  when  the  seasons  are 
favorable.  Good  yields  are  secured  in  seasons  of  normal  rainfall.  Much 
lower  yields  are  made  in  excessively  wet  or  dry  years,  as  such  conditions  bave 
a  marked  effect  upon  these  soils. 

Area  and  distribution  of  the  soil  of  the  Neosho  series. 


Son  name. 

State  or  area.* 

Aeres. 

NfiOTho  #flt  \<mm ... 

Kanflafl1,4... 

30,780 

(  For  key  to  numbers  in  this  column  see  p.  733. 

Oeklooknee  series. — ^These  soils  are  dark  gray  to  brownish,  with  brownish  or 
mottled  brownish,  yellowish,  and  gray  subsoils.  The  members  of  this  series 
represent  the  darker-colored  soils  of  the  flrst  bottoms  along  the  Coastal  Plain 
streams.  They  are  composed  principally  of  wash  from  the  Coastal  Plain  soils. 
With  proper  drainage,  oats,  forage  crops,  and  com  give  excellent  yields,  par- 
ticularly on  the  heavier  types.    The  soils  are  subject  to  damage  by  overflow. 
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Area  and  distrilmtUm  of  the  soils  of  the  Ocklocknee  aeries. 


Soil  name. 


State  or  area.i 


Acres. 


OdJookziiee  »ft*^<^ 

fine  sandy  loam. . 


silt  loam., 
olayloam. 

clay 


Alabama  27;  Mississippi  0 

Alabama  3,  8,  17.  27;  32,  37; 

Mississippi  9, 10, 14, 20. 
Alabama  18,  22,  30,  32,  84; 

Mississippi  3,  8, 12, 15, 17. 

Mississippi  3, 9, 10, 12 

Alabama  29;  MissiasippiS,  12, 

17. 
Alabama  2. 3. 5. 13;  Florida  2; 

Georaia  1;  Mississippi  3,  6, 

8,9,10,14,16,20. 


2,496 
209,406 

317,248 


46,056 
301,184 


Total.. 


I  For  key  to  numbers  in  tbls  column  see  p.  738. 

OlMer  series, — ^The  soils  of  this  series  are  of  grayish-brown  to  brown  color, 
mellow  structure,  and  prevailingly  silty  character.  The  subsoils  are  mottled 
yellowish  and  drab.  Yellow  is  the  most  pronounced  color,  especiaUy  in  the 
upper  subsoil,  but  drab,  bri^t  yellow,  and  various  shades  of  brown  and  yellow 
ere  usually  discernible  through  the  subsoil  material.  These  soils  are  derived 
from  old  Mississippi  alluvium,  and  are  characteristically  developed  along  the 
outer  margin  of  the  bottoms.  They  lie  a  little  higher  than  the  Iberia  series, 
and  have  much  better  drainage.  They  are  no  longer  subject  to  overflow,  at 
least  in  their  typical  development,  occupying  low  terraces  and  natural  levees. 
The  surface  is  nearly  flat  to  slightly  undulating.  Drainage  is  mainly  well 
established,  but  some  areas  need  ditching  to  hasten  the  removal  of  surface 
water.  These  soils  are  variously  adapted  to  sugar  cane,  com,  cowpeas,  peanuts. 
Irish  potatoes,  sweet  potatoes,  rice,  and  a  number  of  vegetables. 

Area  and  distribution  of  the  soUs  of  the  Olivier  series. 


Boa  name. 

State  or  area.^ 

Acres. 

oUtinf  Tfiffif  4inA fand Y loam 

Iroiiiffiana  10 

1,518 

do 

22,686 

iilltv  idaT  loam , . . . 

do 

9;85« 

Total 

34,048 

1  For  key  to  nombers  in  this  oolnmn  see  p.  738. 

Ondawa  series.—The  Ondawa  series  includes  the  brown  to  dark-colored  soils 
of  the  first  bottoms  of  eastern  New  York  and  western  New  Bngland.  These 
soils  are  underlain  at  varying  depths,  usually  3  feet  or  less,  by  beds  of  graveL 
The  soil-forming  materials  are  derived  from  the  wash  from  glaciated  crystalline 
or  semlcrystalline  rocks  of  the  upland  regions  of  the  section. 


Area  and  distrilnition  of  the  soils  of  the  Ondawa  series. 

Sou  name. 

State  or  area.1 

Acres. 

Qn^'^ffn  ^\gyf^  eand              

New  York  17 

2,176 

silt  loam r 

New  York  4, 17 

34,240 

Total 

36,416 

1  For  key  to  numbers  in  this  oolnmn  see  p.  738. 

Osage  series, — ^The  Osage  series  consists  of  dark-gray  to  almost  black  soils, 
composed  of  alluvial  wash  from  the  sandstone  and  shale  soils  of  the  prairie  re- 
gions. When  drained  and  protected  from  overflow  they  produce  heavy  yields 
of  general  farm  crops. 
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Area  and  distribution  of  the  soils  of  the  Oaage  series. 


Soil 


Oflige  very  flne  aand 

fine  sandy  loam 

vary  fine  eandy  loam. 

■lit  loam 

■flty  day  loam 

day 


Total.. 


State  or  area.i 


MiaaouriS 

KanaaaQ , 

Kanaaa  9;  Miasoari  3, 5. . 
Kansas 9;  MiasourlS.... 
MlaaouriS 


Acrea. 


M,544 
11,620 
4,096 
120,102 
42,816 
23,232 


288,400 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Papakating  series. — ^The  soils  are  dark  brown  to  black«  with  grayish,  drab, 
or  mottled  yellow  and  gray  subsoils.  They  occnr  along  streams  in  the  Glacial 
province,  and  the  sediments  are  derived  fi*om  the  wash  from  upland  soils  of 
glacial  but  not  of  loessial  origin.  The  soils  contain,  however,  no  appreciable 
amount  of  stratified  gravel,  either  In  the  subsoils  or  developed  as  a  substratom. 
They  are  subject  to  overflow  and  are  usually  poorly  drained.  They  are  darker 
in  color  than  the  soils  of  the  Genesee  or  Ondawa  series,  and  differ  from  the 
latter  in  the  absence  of  the  substratum  of  gravel.  This  series  is  the  eaatem 
representative  of  the  Wabash. 

Area  and  distribution  of  the  soils  of  the  PapakaMmg  series. 


SoU  name. 


State  or  area.^ 


Aeras. 


Papakating  fine  sand , 

fine  sandy  loam.. 

sUtloam 

olay 


New  York  5 

New  York  6 

New  Jersey  2;  New  York  6. . 
New  York  6 


3,904 
2,176 
16,448 
0,984 


TotlO... 


82,612 


1  For  key  to  numben  in  this  column  see  p.  733. 

Pledger  series. — ^The  Pledger  soils  are  dark  gray  to  black  and  conslBt  prlnci- 
pally  of  Houston  material,  and  the  subsoils,  consisting  of  Miller  material,  are 
yellowish  red  to  chocolate  red.  The  series  occupies  the  first  bottoms  of  streams 
originating  in  the  Red  Beds  region  and  flowing  through  the  Houston  soils,  and 
is  probably  not  developed  to  any  great  extent  outside  of  Texas.  These  soils  are 
sometimes  locally  called  "wild  peach  land."  The  original  timber  growth  con- 
sists of  ash,  oak,  and  pecan.  The  soils  are  very  productive  when  properly 
drained  and  give  good  results  with  sugar  cane,  com,  cotton,  and  Irish  potatoes. 

Area  and  distribution  of  the  soU  of  the  Pledger  series. 


Son 


Pladgnr  silt  loam Tex9s4,12 


Acras. 


57,000 


>  For  key  to  number  in  this  column  see  p.  733. 

Podunk  series. — The  soils  of  this  series  are  dark  brown  in  color  and  overlie 
lighter  brown  to  brownish-gray  or  yellowish-gray,  sometimes  slightly  mottled 
subsoila  The  deep  subsoil  may  or  may  not  contain  material,  such  as  sand 
and  gravel,  noticeably  coarser  than  the  upper  subsolL  The  soils  occur  as 
rather  high  flrst  bottoms,  but  are  subject  to  overflow.  The  topography  is  level 
to  gently  undulating,  and  in  some  places  slight  ridges  have  been  formed  by  wind 
action.  The  material  for  the  most  part  consists  of  recent  alluvium  depoirtted 
along  the  streams  where  sediments  are  washed  from  upland  glacial  till  soils. 
Influenced  chiefly  by  granite  and  gneiss,  together  with  schist  and  other  crystal- 
line rocks.  Small  flakes  of  mica  are  frequently  pres^it  in  the  soils  of  this 
series.    A  small  part  of  the  Podunk  soil  series  was  mapped  in  the  Ck>nnecticut 
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Valley  as  the  fine  sandy  loam  member.  This  lies  above  any  bat  unusual  over^ 
f.ow  and  should  have  been  classed  with  the  Hartford  series  of  the  Glacial  Lake 
and  River  Terrace  province.  The  soils  of  the  Podunk  series  are  less  well 
drained  than  the  Hartford  soila  In  general  they  are  of  limited  agricultural 
value,  owing  to  their  liability  to  inunduation  and  poor  natural  drainage,  though 
in  some  localities  in  the  Connecticut  Valley  they  are  extremely  valuable  for  the 
production  of  grass  and  heavy  truck  crops. 

Area  and  distribution  of  the  80U9  of  the  Podunk  series. 


Soil  name. 

State  or  area.i 

Acres. 

PodoBk  flue  auidy  loun 

ComioctlcQt  9;  New  Hampshire  1, 2;  New  York  4 .,. . . 

28,224 

sUtloam 

Connflntlmit  1;  MumchtiMtts  1;  Hew  Hninpslilre  1  . 

7fi,812 

Total 

104.036 

1  For  key  to  nmnbers  in  this  oolnmn  see  p.  783. 

Rio  Orande  series. — The  Rio  Grande  series  Includes  dark-brown  to  black  soils, 
with  grayish  subsoils  of  lighter  texture.  Both  soil  and  subsoil  are  calcareous. 
On  drying  the  soils  bake  and  crack.  The  series  is  of  alluvial  origin,  and  repre- 
sents deposits  laid  down  by  the  Rio  Grande.  The  surface  is  comparatively  level, 
but  poorly  drained  depressions  and  low,  narrow  ridges  frequently  occur  over 
the  larger  areaa  The  soils  are  subject  to  annual  overflow.  Large  areas  of  the 
better  drained  members  of  the  areas  are  covered  by  palms,  while  the  lower  de- 
pressions support  a  heavy  growth  of  cane  and  tules  and  many  varieties  of  marsh 
grass.  Good  yields  of  cotton  and  com  have  been  secured  from  the  better  drained 
area& 

Area  and  dMrilmtkm  of  the  sod  of  the  Rio  Orande  series. 


Soil  name. 

State  or  ar«a.i 

Acres. 

flio  QTMide  sflty  elay 

TexRsff,27. 

34,5eo 

1  For  key  to  number  in  this  column  see  p.  783. 

RohertsvUle  series.-^The  Robertsville  soils  are  gray  to  grayish  brown  and 
prevailingly  of  sllty  texture.  The  subsoils  typically  consist  of  a  gray  to  white 
compact  layer  of  silt  loam  to  silty  clay  loam,  overlying  a  lower  subsoil  stratum 
of  compact,  impervious,  plastic  clay  of  a  gray  to  brownish  color,  with  some  faint 
mottling  of  reddish  brown.  Black  oxide  of  iron  concretions  are  common  through- 
out the  soil  section,  being  most  abundant  in  the  lighter  colored,  poorer  drained 
situations.  The  flat  surface  and  impervious  subsoil  cause  many  areas  to  be 
poorly  drained.  These  soils  represent  old  stream  alluvium  occupying  terraces 
and  abandoned  stream  valleys  no  longer  subject  to  overflow.  The  soil  includes 
material  washed  principally  from  limestone,  sandstone,  and  shale  soils.  They 
are  fairly  well  suited  to  shallow-rooted  crop&  Wheat,  bluegrass^  alsike  clover, 
and  white  clover  do  well. 

Area  and  distribution  of  the  soil  of  the  RohertsvUle  series. 


Soa  name. 

State  or  area.^ 

Acres. 

Vtennril 

8S,1Q2 

1  For  key  to  number  in  this  column  see  p.  788. 

fft.  Omiherine  series. — ^The  soils  and  subsoils  of  the  St  Gatherlne  series  are 
yellow.  The  material  represents  outwash  from  the  Lafayette  and  Port  Hudson 
formations  underlying  loess.  The  soils  occur  as  narrow  fringes  along  the  foot 
of  bluffs.  There  is  usually  a  slope  away  from  the  bluff  line  to  the  contiguous 
alluvial  land.  Gravel  is  quite  common  throughout  the  soil  mass.  Very  little 
of  the  type  has  been  used  for  agriculture. 
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Area  and  diatrihution  of  the  soil  of  the  8t,  Catherine  series. 


Soil  name. 

State  or  area.i 

Acres. 

fl*  ^thwta*  minily  loMn 

irfnimippi  1 

1,280 

1  For  key  to  number  In  this  column  lee  p.  738. 

Sanders  series. — The  Sanders  soils  are  dark  gray  to  brownish,  with  mottled 
gray,  yellow,  and  brownish  subsoils.  The  soils  of  this  series  represent  over- 
flowed alluvial  first-bottom'  land  along  the  streams  of  eastern  Texas.  The 
material  is  derived  largely  from  the  timbered  soils  of  the  Norfolk,  Orangeburg, 
and  Susquehanna  series.  The  series  is,  when  properly  drained,  well  suited  to 
com,  oats,  Johnson  grass,  Bermuda  grass,  and  sugar  cane. 

Area  and  distriJnttian  of  the  soUs  of  the  Sanders  series. 


Sou 


state  or  area.^ 


Acres. 


lUtloam... 
day  loam., 
clay 


Texas  28, 34 

Texas  10, 24, 29.. 

Texas  10 

Texas  10, 20, 29.. 


17,408 

15,680 

1,664 

26,804 


Total. 


61,056 


1  For  key  to  numbers  In  this  column  see  p.  TV. 

Sarpy  series.— The  soils  of  this  series  range  from  light  gray  to  nearly  black. 
They  differ  from  the  Yazoo  and  Wabash  soils  in  possessing  loose  silty  or  fine 
sandy  subsoils  distinctly  lighter  in  texture  than  their  surface  soils.  This  cbar- 
acteristic  provides  excellent  subsurface  drainage  and  allows  the  soils  to  be 
cultivated  earlier  in  the  season  than  the  Wabash  soils  of  similar  surface  texture 
and  position.  The  soils  occur  in  the  bottoms  of  the  Mississippi  and  Missouri 
Bivers  and  their  larger  tributaries.  When  leveed  or  otherwise  protected  ilrom 
disastrous  surface  fioodlng  the  soils  are  very  productive,  being  adapted  to  the 
grains,  grasses,  com,  and  alfalfii. 

Area  and  distrilmtion  of  the  soUs  of  the  Sarpy  series. 


Sou 


State  or  area.^ 


Acres. 


Baipysand 

fine  sand 

▼ery  fine  sand 

line  sandy  loam 

▼ery  fine  sandy  loam. .. 

loam 

silt  loam. , 

sllty  clay  loam 

clay  loam 

clay , 

silty  clay 


Missouri  16 

Missouri  10.. 

Kansas  5;  Missouri  16 

Missouri  6. 10, 13, 15 

Kansas  5;  Missouri  8, 16 

Missouri  1, 16, 16 

Missouri  1.6, 8 

Ksnsas  £;  Louisiana  4:  Missouri  IS,  1 

Missouri  1.10;  Nebraska  5.. 

E[ansas  5;  Louisiana  4;  Missouri  8, 15, 16. 
Missouri  6, 10 


,w. 


1,280 
4,544 

36,096 
17,024 
47,104 
17,728 
66»804 
19,776 
49,920 
5,440 


Total. 


1  For  key  to  numbers  in  this  oolumn  see  p.  738. 

SohuylkUl  series.— This  series  comprises  dark-brown  to  black  soils  and  light- 
brown  to  reddish-brown  subsoils.  The  surface  soils  contain  fine  partides  of 
coal  derived  from  the  anthracite-coal  region.  The  series  is  of  alluvial  origin 
and  most  of  it  is  Subject  to  overflow.  A  great  part  of  the  material  is  derived 
from  the  soils  occurring  in  and  near  the  vicini^  of  the  anthracite-coal  region 
of  Penn^lvania,  and  the  soils,  are  generally  developed  only  on  streams  passing 
through  and  issuing  from  this  region.  They  are  adapted  to  the  general  farm 
crops  of  the  section  and  to  a  number  of  vegetables. 
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Soil 


State  or  area.^ 


Acres. 


BehuyklU  fine  sandy  loam Pennsylvania  8 


2,880 


1  For  key  to  number  in  this  colomn  see  p.  783. 

Sharkey  series. — ^The  soils  of  the  Sharkey  series  are  of  yellowish-brown  to 
drab  color,  with  mottled  rusty-brown,  bluish,  drab,  and  yellowish  subsoils  of 
plastic  structure.  In  the  slight  depressions  where  water  stands  for  a  good  part 
of  the  year  organic-matter  accumulations  impart  a  nearly  black  color  to  the 
soiL  The  series  contains  a  high  percentage  of  clay  In  both  soil  and  subsoil. 
These  soils  occur  as  bottom  lands  subject  to  overflow  from  the  Mississippi 
Biver.  The  component  material  was  mainly  deposited  some  distance  back  from 
the  river  by  quiet  water.  On  drying  the  soil  cracks  readily,  forming  small 
aggregates,  and  this  condition  gives  rise  to  the  local  name,  **  buckshot  land." 
These  soils  are  poorly  drained  and  subject  to  annual  overflow.  When  diked  and 
ditched  heavy  yields  of  com,  sugar  cane,  and  cotton  are  secured.  The  ravages 
of  the  boll  weevil  have  been  severe  on  cotton.    Rice  does  well. 

Area  and  distribution  of  the  soils  of  the  Sharkey  series. 


Soil 


State  or  area.i 


Aorea. 


BharkBy  sQty  olay  loam . 

otatyUMun 

clay 


Total. 


Mississippi  1;  Missouri  15 

Mississippi! 

Louisiana  4, 6, 7, 10, 11, 12, 13;  Mississippi  1, 6, 10, 21;  Missouri 
4, 15;  Texas  14, 18, 23. 


20,480 

6,848 

1,572,436 


1,509,764 


1  For  kay  to  numben  in  this  oolomn  see  p.  788. 

TeUer  series, — ^The  Teller  series  includes  gray  soils  and  yellow  to  red  sub- 
aoilSL  These  soils  occupy  well-drained  stream  terraces.  They  are  of  alluvial 
origin,  derived  principally  from  residual  prairie  material.  The  original  growth 
consists  chiefly  of  oak,  ash,  elm,  and  cottonwood.  Good  yields  of  cotton,  com, 
potatoes,  melons,  and  other  truck  crops  are  secured. 

Area  and  distribution  of  the  soUs  of  the  Teller  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Tfil]«rfb«An»i<i... 

Oklahoma  2 

do 

•■•r* 

1,344 

AiiA  mTtilT  loam 

11,712 



Total 

13,066 

i  For  key  to  numben  in  this  column  see  p.  7^. 

Thompson  series. — ^The  soils  are  grayish  brown,  while  the  subsoils  are  dom- 
inantly  yellow,  although  they  usually  show  a  mottling  of  gray  and  shades  of 
brown  and  yellow.  The  subsoil  of  the  heavier  members  is  slightly  plastic  but 
not  too  impervious  to  admit  of  good  underdrainage  where  drainage  outlets,  as 
ditches,  are  provided.  These  soils  are  developed  in  the  first  bottoms  of  streams 
in  the  Coastal  Plain  region,  and  they  are  subject  to  overflow.  They  are  char- 
acteristically poorly  drained,  though  not  so  poorly  as  the  related,  Bibb  soils. 
The  series  holds  an  intermediate  position  between  the  flrst-bottom  Bibb  and 
Ocklocknee  series,  and  are  similar  in  color  to  the  Kalmla  soils,  which  represent 
an  intermediate  series  between  the  Myatt  and  Cahaba  terrace  soils.  The  com- 
ponent material  has  been  washed  largely  from  the  Ck)astal  Plain  soils,  such  as 
the  Norfolk,  Ruston,  Orangeburg,  and  Susquehanna.  In  their  natural  condition 
these  soils  are  best  suited  to  pasturage  and  hay,  but  with  improved  drainage 
they  could  be  prefltably  jised  for  such  crops  as  com,  cotton,  oats,  cowpeas, 
sugar  cane,  and  sorghum. 
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Area  and  distribviion  of  the  soils  of  the  Thanm^san  series. 


Bofl  nftme. 


TlMapson  sand 

iliie  nndy  loam.. 
sUtloam 


Total. 


State  or  area.* 


MuBiasippi  20. 

do 

.-..do 


Aores. 


3,328 

32,448 

1,408 


87,184 


1  For  key  to  number  in  this  oohinin  see  p.  788. 

ToTotoay  series.— The  Toxaway  soils  are  light  brown  to  dark  brown.  The 
subsoils  are  yellowish  brown  to  dark  brown.  This  series  occupies  the  first 
bottoms  of  streams  of  the  southern  Appalachian  Mountains,  and  consists  of 
material  derived  from  the  soils  of  this  region,  principally  from  granitic,  gneitnic, 
and  schistose  rocks.  They  are  largely  subject  to  overflow.  Along  the  outer 
margins  there  is  more  or  less  influence  from  colluvial  material  from  adjoining 
slopes.  The  soils  are  especially  adapted  to  corn,  grass,  oats,  rye,  cabbage, 
pumpkins,  cucumbers,  potatoes,  and  other  yegetable& 

Area  aaid  distrilmtion  of  the  soils  of  the  Toxatoay  series. 


Soil  name. 

State  or  area.i 

Aoree. 

Toacaway  ilne  sandy  loam 

North  Carolina  U.  37:  Vircinla  0 

26.1^ 

If^in 

North  Oroifna  1^,' ^ 

u'sss 

Total 

86,480 

>  For  key  to  numbers  in  this  oohimn  see  p.  788. 

Travis  series, — The  Travis  series  includes  soils  of  gray  to  grayish-brown  color, 
and  red  clayey  subsoils  of  high  gravel  content  The  soils  occupy  stream  terraces, 
which  In  places  have  been  sufliciently  eroded  to  form  a  roHing  topography.  The 
material  is  of  allurlal  origin,  having  been  washed  ftom  the  soils  of  the  prairie 
regions  of  central  Texas.  Considerable  areas  are  poorly  drained.  When  good 
drainage  is  effected,  peaches,  plums,  pears,  and  a  number  of  vegetables  do  well. 
Cotton,  corn,  oats,  and  forage  crops  give  moderate  yields. 

Area  and  distribution  of  the  soU  of  the  Travis  series. 


Sofl  name. 

State  or  area.i 

Acres. 

Travis  graveNy  loam 

Tikx^  1,^\        ,,,    ,      . 

28,728 

>  For  key  te  numbers  In  this  column  see  p.  788. 

Trinity  series.— The  Trinity  soils  conQ>rlse  the  dark-brovm  to  black  first- 
bottom  alluvial  lands  derived  mainly  from  the  soils  of  the  Houston  series.  The 
organic  matter  content  is  high,  and  lime  is  usually  present  in  sofllclent  Qoanti- 
ties  to  effect  fairly  good  structural  conditions.  These  soils  usually  occur  as 
flat  lands  in  comparatively  shallow  stream  valleya  Where  well  drained,  heavy 
yields  of  com,  cotton,  sugar  cane,  and  alfalfti  are  secured.  Alfalfli  does  well 
on  the  heavier  members  in  those  situations  lying  above  normal  overflow.  Whea 
wet  the  soil  is  extremely  sticky,  but  on  drying  out  usually  cracks  and  breaka 
down  into  a  desirable  tilth  if  properly  handled. 
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Area  and  distrihvtion  of  the  aoUa  of  the  Trinity  series. 


Soil  name. 

State  or  arsa.i 

Acrss. 

Titnlty  sandy  loam 

Ti^xatiU .' 

2,088 

1,600 

25^280 

1,281,424 

'  fine  sandy  loam 

loam 

TllTIMl.... ..,-.. 

TezM  14 

day 

Alabama  17,S0;  lOsiMppi  8, 10, 12,  M,  15;  TexM  1,2.8,4,7,8, 
9,10,11.12,14,20,24,26,^28,20,81,88. 
Texas  12 

20,786 

Total 

1,281,728 

^  For  key  to  numbers  in  this  oolumn  see  p.  783. 

Tyler  series. — ^The  surface  soils  of  the  Tyler  series  are  gray  to  grayish  brown. 
The  subsoils  are  yellowish  to  mottled  yellow  and  gray,  and  of  rather  compact 
and  slightly  plastic  structure.  The  series  is  developed  on  second  terraces  of 
streams  in  tliat  part  of  the  Appalachian  region  where  sandstone  and  shale  soils 
largely  predominate  over  limestone  soils.  The  drainage  is  not  good,  and  struc- 
tural conditions  are  rather  poor  for  yields.  The  type  is  best  suited  to  grazing 
and  hay.  With  the  establishment  of  good  drainage  conditions,  however,  f^ir 
yields  of  wheat,  com,  oats,  and  forage  crops  are  secured. 

Area  and  distribution  of  the  soils  of  the  Tyler  series. 


Boil 


Tytar  sandy  loam 

Blltloam 

sflty  day  loam. 

Total 


State  or  area.i 


WestVirgiiiiaS 

Alabama  26;  West  Virginia  1,2,4,5,6,7,8.. 
West  Virginia  7 


Acres. 


448 
55,808 
4,864 


01,120 


1  For  key  to  numbers  in  this  column  see  p.  788. 

Uvalde  series, — ^The  Uvalde  soils  are  of  alluvial  origin  and  occupy  broad, 
level  flood-plains  immediately  south  of  the  Edwards  Plateau.  They  reaamble 
the  San  Antonio  soils,  but,  having  weathered  under  more  arid  conditions,  are 
more  calcareous  and  contain  less  humus.  They  are  dierefore  of  much  lighter 
color  and  more  loose  and  floury  to  the  feel. 

Area  and  distribution  of  the  soils  of  the  Uvalde  eeries. 


Soflname. 

State  or  area.^ 

Acrss. 

Uvalde  sUtv  dav  loam  

Texas  28 

567,568 
317,052 

do 

Total 

875,520 

I  For  key  to  number  in  this  oolumn  see  p.  788. 

Wabash  series.—The  Wabash  series  includes  soils  of  darlc-brown  to  blaclc 
color  and  high  organic-matter  content,  and  slightly  lighter  drab  or  gray  subsoils. 
The  members  of  this  series  are  developed  typically  in  the  first  bottoms  of 
streams  of  the  Central  Prairie  States,  the  material  being  derived  principally 
from  the  loesslal  and  associated  soils  of  this  region.  They  extend  for  many 
miles  down  the  Mississippi  River.  The  Wabash  soils  are  very  strong,  being 
admirably  adapted  to  corn  and  grass. 
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Area  and  diatrihution  of  tJie  aoiU  of  the  Wabash  aeriea. 


So<l 


state  ore 


A<ra. 


WabMh  fins  BHid 

sandy  loam 

floe  sandy  loam 

▼ery  fine  sandy  loam. 


BUtloam. 


silty  day  loam. 

day  loam 

day 


Tn<ity>ft  1 ;  OhJahoDia  1 

Indiana  10;  Ohio  7 

Indiana  8,10;  Mlnneeotol;  Nebraska  0;  Oklahoma  1 

Louisiana  4;  MlsBonri  13,16 

Illinois  10;  Indiana  3,  5;  Michigan  7;  Minnesota  4;  Missouri 
10, 17;  North  Dakota  2, 8, 9;  Ohio  3, 4, 5, 7, 8, 0;  WlsooiMin 
6,«.11.12,14.  !   '  '^ 

nUnois  2,  3,  6,6,  8,  0:  Indiana  1,3, 7, 8, 10;  Iowa  2, 4;  KansM 
2,  7:  Kentac^  6;  Minnesota  1;  Mlssooil  1, 6,7, 0, 10, 12, 13, 
16,17,18,10;  Nebraska  3, 5, 6;  Oklahoma  1;  Wisconsin  6,6. 

Missouri  1 

Indiana  3;  Iowa  3;  Missouri  1;  21;  North  Dakota  2. 


slltvday 


Illinois  2,  4, 7, 9, 10;  Kansas  1,4;  Louisiana  6,7;  Mississippi  6; 

Missouri  1.  4,  6.  8,  10,  12,  13.  14,  16,  17, 18,  19;  NebtaSa  6; 

North  Dakota  2;  Ohio  10:  Oklahoma  2. 

Kansas  7;  Missouri  1, 12;  Oklahoma  1 

North  Dakkota  10 


16»064 

6,624 

61,700 

18,568 

2S7,840 

976,476 


2,752 
41,280 
382,201 


14,976 
163,684 


Total. 


1,917,216 


I  For  key  to  numbers  in  this  odomn  see  p.  78S. 

WaUbUl  aeriea. — ^The  surface  soils  of  this  series  range  from  gray  or  yellow 
to  dark  brown  or  black  in  color  and  in  depth  from  about  4  to  12  inches.  The 
subsoil  consists  of  a  mucky  and  peaty  accumulation  of  organic  matter.  The 
series  is  developed  in  low,  flat  areas  in  the  glaciated  regions,  either  at  the  sites 
of  old  glacial  lakes  or  ponds  or  along  some  of  the  more  sluggish  streams  where 
alluvial  sediments  have  been  deposited  upon  muck  and  peat  The  muck  aud 
peat  subsoils  extend  to  a  depth  of  3  feet  or  more.  In  many  areas  the  d^wsl- 
tlon  of  the  alluvial  material  over  the  muck  Is  still  in  progress. 

Area  and  distribution  of  the  soU  of  the  WaUMU  series. 


Boa 


state  or  area.^ 


Aorss. 


WallkiUsaty  day  loam NewJflfBey2. 


70* 


1  For  key  to  number  In  this  column  see  p.  TV. 

Waverly  series,— The  surface  soils  are  light  gray  in  color  and  overlie  gray 
or  mottled  yellowish  and  grayish  subsoils.  This  series  is  typically  developed 
In  the  poorest  drained  portions  of  the  first  bottoms  of  streams  passing  tlirough 
and  issuing  from  the  loessial  region  of  the  Central  Prairie  States.  The  soils 
are  subject  to  overflow,  but  are  extensively  used  for  com  and  grass,  to  which 
they  are  fiilrly  well  adapted. 

Area  and  distribution  of  the  soUs  of  the  Waverly  series. 


Sou 


state  or  area.i 


Acres. 


Waverly  fine  sandy  loam.. 


loam 
silt 


day  loam., 
day 


nUnois  1;  Indiana  2,3,8;  Kentucky  6;  Mississippi  4;  Missouri 

2.21. 

Indiana  8;  Tennessee  6, 8 

Arkansas  4, 5;  niinds  1, 2. 4, 9;  Indiana  1, 2, 3, 7, 9;  Kentodcy 

1;  Louisiana  6;  Misdssippi  4,  6,  13;  Missouri  2,  4,  14,  21; 

Tennessee  8. 

Alabaman;  nilnoi8  7;  Indiana 2, 8;  Missouri  14 

Arkansas  4;  Indiana  2,  8;  Kentucky  1,6;  Ohio  10 


Total. 


20,800 

72,768 
572,416 

106,280 
201,152 

972,416 


>  For  key  to  numbers  in  this  column  see  p.  738. 


Wehadhee  series. — The  Wehadkee  soils  are  of  gray  color,  compact  structure, 
and  prevailingly  silty  texture,  the  subsoils  of  mottled  grayish  and  yellowish 
to  white  color,  compact  structure,  and  prevailingly  clay  to  silty  clay  texture. 
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These  BoilB  are  developed  in  the  first  bottoms  of  streams,  where  they  represent 
aDuvial  material  derived  from  Piedmont  soila  They  are  subject  to  overflow, 
and  hold  the  same  position  in  the  Piedmont  region  as  do  the  Bibb  soils  in  the 
Coastal  Plaina  They  are  of  low  agricultural  value  and  are  best  suited  to 
grasses. 

Area  a/nd  distribution  of  the  soils  of  the  Wehadkee  series. 


Soflname. 

State  or  ar«a.i 

Acres. 

'Wflh^^nrMk  loam 

Ala1>aTna  ^ 

7M 

fi\%  loftip 

North  <Voli?m  15 

18,560 

Total 

19, 2M 

1  For  key  to  nomberi  In  this  oolomn  lee  p.  738. 

Wheeling  series. — The  Wheeling  soils  are  brown  to  yellowish  brown,  and  are 
tmderlain  by  gravel,  usually  within  8  feet  of  the  surface.  They  occupy  the 
series  of  gravel  terraces  along  the  Ohio  and  other  rivers  flowing  from  ice- 
covered  r^ons  which  were  formed  about  the  close  of  the  Glacial  Epoch. 
This  series  includes  terrace  soils  formed  by  streams  issuing  from  higher  areas 
in  which  the  upland  soils  are  composed  of  sandstone  ground  up  by  glaciers  and 
of  shales.  The  gravel  consists  largely  of  sandstone  and  shale,  although  granite 
and  other  crystalline  rocks  are  also  present  The  shale  is  soft,  and  the  material 
becomes  finer  with  increasing  distance  from  its  source.  While  of  but  limited 
extent,  the  Wheeling  soils  are  important  in  their  rtiation  to  the  odier  soila 
of  the  r^on. 

Area  and  distribution  of  the  soils  of  the  Wheeling  series. 


Son 


state  or  area.^ 


Aorea. 


Wheeling  fine  sand... 
sandy  loam 


fine  aandv  loam., 
grayellyfoam.... 

sOtloam 

sflty  day  loam... 
nnoiflerentiated.. 


Ohio  6:  West  Virginia  3, 6, 7 

WestVi5rinia4.7riO. 

Ohio  6;  West  Vlx^Einia  0,7 

Ohio  6;  Pennsylvania  0, 10;  West  Virginia  4, 6, 7, 10. 

Ohio  6:  West  Virginia  2, 4, 6, 7 

West  Virginia  2 

Pennsylvania  13, 14, 15, 10 


4,800 

1,020 

6,012 

20,880 

24,000 

8,302 

234,240 


Total. 


806,004 


1  For  key  to  nambers  in  this  oolomn  see  p.  788. 

Wickhatn  series. — ^The  surface  soils  are  reddish  or  reddish  brown,  and 
contain  a  higher  percentage  of  organic  matter  than  the  Norfolk  series.  They 
Qsually  overlie  reddish,  micaceous  heavy  sandy  loam  or  loam  subsoils,  which 
become  coarser,  looser,  and  more  incoherent  at  about  80  inches.  The  soils 
occupy  river  terraces  in  the  higher  part  of  the  CkMistal  Plain  near  the  Piedmont 
Plateau  boundary.  They  generally  have  a  level  or  gently  undulating  surface, 
are  fairly  well  drained,  possess  a  subsoil  retentive  of  moisture,  and  have  a  rela- 
tively high  agricultural  value. 

Area  and  distribution  of  the  soUs  of  the  Wichham  series. 


Soil  name. 


State  or  area.' 


Acres. 


Wickhamsand 

ooanesand.. 
sandy  loam., 


day  loam.. 
Total 


ViigtalaO 

North  Carolina  1£ 

North  Carolina  16;  Virginia  6. . 

Virginias 

VlrgimaO 


4,4ie 

2,816 
10,368 
6,062 
2,176 


2S,72R 


>  Forkey  tonomberBlnthisoolnmnseep.TBO. 
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Yazoo  aeries.— The  color  of  the  surface  soil  ranges  from  gray,  alightly  dark- 
ened with  organic  matter,  to  light  brown,  while  the  subsoils  are  of  mottled 
grayish,  rusty  brown,  and  sometimes  bluish.  In  the  heavy  types  the  material 
Is  somewhat  plastic.  The  soils  predominantly  contain  a  high  percentage  of 
very  fine  sand.  The  series  Is  developed  in  the  flood  plains  of  the  Mlsslaslppl 
River  as  natural  levees  near  the  stream  fronts  and  as  slight  ridges  near  the 
water  front  The  soils  constitute  the  best  drained  types  of  the  flood  plains, 
some  portions  of  them  standing  above  water  when  the  lower  back  country  Is 
Inundated.  They  are  usually  sandy  along  the  river,  becoming  heavier  back 
toward  the  low  country,  and  flnally  grading  into  clay  soils,  such  as  the  Sharkey. 
The  Yaaoo  soils  are  well  suited  to  vegetables,  such  as  cabbage,  onions,  garden 
peas,  lettuce,  Irish  and  sweet  potatoes,  cucumbers,  melons,  etc.  Gotton.  com 
and  forage  crops  also  give  good  results,  especially  on  the  moderately  heavy 
types. 

Area  and  diatrihvtion  of  the  soils  of  the  Yazoo  series. 


Soil  name. 


State  or  area.i 


Acres. 


Yuooflneaand — 
Bandy  loam. 


tesaandy 
vary  floe  aaady 
loam... 


MItyolaytoam. 
Total 


Louisiana  4, 6 

nUnois  2,  9,  10;  Indiana  8;  Kansas  1;  LoaisianaT,!!;  Missis- 
sippi 19, 21. 

LouiBlana4,6;Ml8sisrtppi6 

LoaisiaDa4;  Mississippi  1 

nUnois  1, 7, 9;  Kansas  1, 4;  Louisiana  0, 7, 11;  Mississippi  6, 19, 
21]  Missouri  4, 14, 18. 


11, 209 
97,088 

83,068 
46,440 
204,803 

31,dtt 


412,862 


I  For  key  to  Bumben  In  this  oolnmn  see  p.  78S. 


THE  SOIL  TYPES  AND  THEIB  ITSE. 


SAND  OBOUP. 


Tbe  soils  of  the  sand  group  occupy  a  small  total  area  in  tbe  River  Flood 
Plains  province.  They  occur  as  inextenslve  patches,  usually  in  the  natural 
levees  near  the  stream  banks,  and  In  slight  hummocks  or  swells  through  the 
bottoms  of  the  smaller  streams.  They  also  have  a  scattered  development  over 
the  terraces. 

These  are  the  lightest-textured  soils  of  the  province,  and  consequently  are  the 
least  retentive  of  moisture.  Unless  fertilised  and  liberally  supplied  with  vege- 
table matter,  the  yields  average  low.  These  soils,  however,  particularly  those 
of  the  first  bottoms,  are  generally  a  little  more  productive  than  the  sands  of 
the  uplands,  for  tbe  reason  that  they  are  usually  more  loamy,  not  having  been 
so  completely  weathered  and  leached,  a  larger  percentage  of  the  fine  material 
remaining  throughout  Hie  soli  mass  than  In  case  of  the  sands  of  the  uplands, 
which  generally  have  had  the  main  portion  of  the  fine  partidee  washed  out 
by  erosion. 

These  sands  are  the  earliest  trucking  soils  of  the  River  Flood  Plains  province, 
but  owing  to  their  rather  scattered  occurrence  and  to  the  liability  of  overflow 
in  case  of  the  first-bottom  types,  they  have  not  been  used  to  any  considerable 
extent  for  trucking.  They  have  been  used,  particularly  the  second-bottom  types, 
for  general  farming,  giving  usually  light  to  moderate  yields. 

The  Kalmla  sand  seems  to  be  the  most  extensive.  It  occurs  on  stream  ter- 
races, and  is  the  least  productive  member  of  the  group  so  far  mapped.  This 
particular  type  has  about  the  same  agricultural  value  as  the  Norfolk  sand, 
which  it  quite  closely  resembles.  It  averages  a  little  more  productive  than  tbe 
Norfolk  sand,  probably  because  it  is  a  little  more  retentive  of  moisture. 

The  Thompson  sand  has  about  the  same  characteristics  as  the  Kalmla,  but  is 
confined  to  the  first  bottoms,  where  it  is  subject  to  overflow.  It  has  a  limited 
extent,  being  most  prominent  In  the  stream  bottoms  of  Alabama  and  Mississippi- 

The  Cahaba  and  Wickham  sands  represent  terrace  types  which  are  fairly 
well  suited  to  com,  forage  crops,  oats,  and  vegetables.  These  are  more  pro- 
ductive than  the  ordinary  upland  soils  of  a  sand  texture. 
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The  Ocklocknee  sand,  representing  a  first-bottom  type  of  the  Coastal  Plains 
region,  is  quite  variable  In  character,  some  areas  being  loose  In  structure  and 
unproductive,  while  others  are  rather  loamy  and  fiilrly  well  suited  to  com  and 
forage  crops  where  overflows  are  not  too  frequent. 

The  Sarpy  sand,  which  occurs  In  the  bottoms  of  the  Mississippi  River  and  the 
streams  of  the  loesslal  regions  of  the  North  Central  States,  gives  moderate 
yields  of  general  farm  crops  and  is  very  well  suited  to  the  production  of  melons, 
potatoes,  cabbage,  and  a  numb^  of  other  vegetablea 

CahalHi  aand, — The  soil  is  a  light-brown  to  brown  rather  loamy  sand.  The 
subsoil  is  a  light-brown  or  yellowish-brown  loamy  sand,  in  which  tiie  content 
of  silt  and  clay  increases  with  depth,  the  lower  portion  frequently  having  a 
reddish  cast  The  substratum  is  a  reddish-brown  sandy  loam,  sometimes 
grading  into  a  sandy  clay  somewhat  similar  to  the  Orangeburg  subsolL  The 
type  occupies  comparatively  high  terraces  and  has  an  undulating  surftioe  con- 
figuration. Its  drainage  is  mainly  good.  It  Is  a  good  agricultural  soil,  produc- 
ing under  good  management  as  much  as  one  bale  of  cotton  per  acre.  Com, 
forage,  oats,  and  a  number  of  vegetables  do  well. 

Dwminff  aand. — ^The  soil  is  a  black  medium  sand  about  12  inches  deep^  and 
overlies  a  subsoil  of  grayish  or  somewhat  mottled  yellow  and  gray  sand.  The 
topography  is  level  and  usually  low,  some  of  the  type  occupying  poeltlons  inter- 
mediate between  Peat  and  surrounding  terrace  or  upland  soils,  while  otlier 
areas  border  stream  courses.  The  water  table  Is  high  and  the  natural  drainage 
is  poor,  so  that  the  type  is  too  wet  for  cultlvatl<m  of  ordinary  farm  cropa 
Its  chief  use  is  for  the  production  of  wild  marsh  hay  and  for  pasture.  Some 
cultivated  crops,  such  as  com,  buckwheat,  and  potatoes*  are  grown  in  dry 
seasons. 

Genesee  aand. — ^To  an  average  depth  of  about  8  Inches  the  soil  is  a  loose, 
incoherent  sand  of  medium  texture  and  light-brown  or  grayish-brown  color. 
The  subsoil  is  a  yellowish  loose  sand,  sometimes  containing  small  amounts  of 
gravel.  The  topography  is  level  or  slightly  undulating  where  the  soil  has  beei 
drifted  by  the  wind.  The  type  is  alluvial  in  origin,  occurring  as  first  bottoms 
along  streams.  It  is  subject  to  more  or  less  overflow.  Where  well  drained, 
and  sufficient  organic  matter  has  been  added  in  the  form  of  barnyard  manure 
or  green  crops  turned  under,  the  type  is  suited  to  some  of  the  earlier  vegetable 
crops.  Com  can  also  be  grown,  though  much  of  the  land  is  best  adapted  to 
pasturage. 

KalnUa  aand. — ^The  soil  to  an  average  depth  of  10  to  12  Inches  Is  a  medium 
to  nearly  coarse  aand.  Uncultivated  areas  are  usually  dark  in  the  first  few 
inches,  owing  to  a  rather  high  content  of  organic  matter.  The  subsoil  consists 
of  a  yellowish  loose  sand  to  loamy  sand.  The  type  occurs  on  level  or  slightly 
imdulating  high  stream  terraces  lying  above  normal  overflows.  The  mat^al 
was  deposited  from  overflow  water  before  the  stream  channels  were  lowered 
to  their  present  levels.  Low  yields  of  cotton,  com,  and  sugar  cane  are  secured.' 
Vegetables  could  be  successfully  grown  with  fOTtlllzatlon. 

Myait  aand. — ^The  soil  grades  from  a  dark-gray  loamy  sand  at  a  depth  of 
4  to  5  inches  into  a  light-gray  loaniy  sand,  which  becomes  heavier  with  deptb, 
until  the  subsoil  proper  is  encountered  at  a  depth  of  18  to  20  inches.  The  sub- 
soil is  a  mottled  gray,  red,  and  yellow,  moderately  stifF,  plastic  sandy  loam  to 
sandy  clay.  The  type  occupies  low-lying,  poorly  drained  areas  upon  the  higher 
stream  terraces.  When  drained  and  carefully  treated,  oats,  com,  and  forage 
do  wdl. 

Ocklocknee  aand. — ^The  soil  to  a  depth  of  8  inches  is  a  dark-gray  or  light- 
brown  medium  to  fine  sand,  rendered  somewhat  loamy  by  organic  matter. 
The  subsoil  consists  of  medium  to  fine  sand,  varying  in  color  from  light  gray 
to  yellow.  The  soil  is  alluvial,  and  occupies  a  level  position  10  to  15  teet 
above  the  river,  but  may  be  overflowed  at  times.  It  is  well  drained,  and  most 
of  it  is  cultivated  to  general  farm  crops. 

Barpy  aand. — ^The  soil  consists  of  a  brownish-yellow  to  yellowish-brown  light 
sandy  loam  to  rather  loose  sand  about  4  to  8  inches  deep.  The  subsoil  is  a 
loose  sand,  faintly  mottled  with  shades  of  yellow  and  brown.  In  typical  areas 
tlie  sand  continues  to  a  depth  of  8  feet  or  more,  but  in  some  cases  silty  clay 
loam  to  clay  Is  oicountered  In  the  lower  portion  of  the  soil  section.  This  soil 
also  occurs  in  a  mixed  phase  with  the  Sharkey  soils.  Such  "  mixed  land  "  is 
marked  by  hummocks  or  small  mounds  ("wind  blows")  of  Sarpy  sand, 
with  intervening  depressions  of  Sharkey  soils  in  such  complex  arrangement 
that  a  separation  would  be  impracticable  and  without  value.    The  hummocks 
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are  more  or  less  rounded  In  shape  and  range  from  8  to  15  inches  above  the 
bottoms  of  the  depressions.  Between  the  typical  Sharkey  clay  in  the  center 
of  the  depressions  and  the  typical  Sarpy  sand  in  the  center  of  the  mounds  there 
are  frequently  gradational  types  or  phases  of  these  soils.  The  uneven  surface 
configuration  of  such  areas  interferes  with  cultivation,  but  they  are  used  for 
agricultural  purposea  The  typical  Sarpy  sand  is  of  rather  low  agricultural 
value,  being  deficient  in  humus  and  irretentive  of  moisture.  With  the  liberal 
addition  of  organic  matter,  such  as  barnyard  manure  and  green  crops  plowed 
under,  and  with  liberal  use  of  fertilizers,  good  crops  of  melons,  sweet  potatoes* 
Irish  potatoes,  and  a  number  of  vegetables  can  be  secured.  The  general  farm 
crops  ordinarily  give  poor  results  where  the  depth  to  clay  is  3  feet  or  more. 

Thompson  sand. — This  is  a  light-gray  to  nearly  white  sand  occurring  in  the 
first  bottoms  of  streams  in  situations  favoring  frequent  overflow.  Owing  to 
the  type's  limited  extent  and  unfavorable  situation,  it  is  of  little  importance. 
The  material  is  so  loose  and  so  deficient  in  organic  matter  that  any  kind  of 
agricultural  utilization  would  generally  necessitate  liberal  use  of  organic  and 
mineral  manures. 

Wickham  sand. — ^The  soil  is  a  dark-brown  to  yellowish-brown  coarse  sand 
from  16  to  26  inches  deep,  generally  coarser  in  texture  and  lighter  in  color 
below  14  inches.  The  subsoil  is  a  reddish-brown  or  yellowish,  incoherent  sand 
to  light  sandy  loam,  which  grades  at  from  28  to  40  inches  into  a  coarse, 
gravelly  material.  The  type  occurs  along  the  rivers,  occupying  level  or  slightly 
sloping  terraces.  The  drainage  is  good  and  in  some  of  the  coarser  phases  it  is 
excessive.  The  soil  is  derived  from  Pleistocene  deposits.  General  farm  crops 
are  the  principal  products  grown,  and  fair  yields  are  secured. 

Area  and  distribution  of  the  sands. 


Soil 


State  or  area.> 


Aoros. 


Kalmla  sand 

Cahabasand 

Sarpy  sand 

Dunning  sand.... 

Mvatt  sand 

Wickham  sand... 
Thommonsand.. 
Ocklockneesand. 
Ocneseesand 


Alabama  1,2, 9, 12. 14, 32;  0«orgia2:  Mississippi  30. 

Alabama  32;  Mississippi  5, 10 

Missouri  16 

Wisconsin  7 

Alabama  2, 0 

VlTRlnlaO 

Mississippi  20 

Alabama  27;  Mississippi  9 

Wisconsin  3 


56,7e» 
17,792 
16,384 
5,952 
5,184 
4,416 
3,328 
3,496 
512 


Total. 


113,833 


'  For  key  to  numbers  In  this  column  see  p.  788. 


C0AB8S  SAND  PHASE. 


The  coarse  sands  are  Inextensive  in  the  River  Flood  Plains  province,  only  two 
types  hnving  been  mapped — the  Kalmia  and  the  Wiclrham.  These  are  terrace 
soils  of  a  loose  nature  and  of  rather  low  agricultural  value.  Vegetables,  melons, 
and  forage  crops,  such  as  cowpeas,  do  fairly  well,  especially  with  liberal  fer- 
tilization, particularly  with  those  fertilizers  which  contain  relatively  high 
percentages  of  nitrogen  and  potash. 

Kalmia  coarse  sand. — ^The  soil  is  a  light-colored,  rather  loose  coarse  sand. 
The  subsoil  is  a  gray  to  pale-yellow  coarse  sand  having  about  the  same  texture 
as  the  soil.  The  type  occupies  second  terraces.  Its  moisture  conditions  are 
chiefly  controlled  by  elevation,  the  nearness  of  the  water  table  to  the  surface 
insuring  a  fair  supply  of  moisture  in  flat  areas  and  depressions  and  along  the 
foot  of  slopes.  Vegetables  and  forage  crops  do  fairly  well  where  the  soil  is 
liberally  manured. 

Wickham  coarse  sand.— This  is  a  brown  to  reddish-brown,  loose  coarse  sand, 
nnderl.nin  at  about  6  inches  by  a  yellowish-brown  or  roddlsh-brown  corirse  saud. 
The  type  is  developed  on  stream  terraces  and  in  river  bottoms  as  slight  knoUs 
and  ridges  or  swells  standing  above  normal  overflow.  The  material  is  largely 
from  the  Piedmont.  The  type  stands  above  the  frequently  overflowed  flrst- 
bottom  soils.  It  gives  good  results  with  watermelons,  and  fair  crops  of  cotton 
and  corn  with  fertilization. 
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Soil  name. 

State  or  area.J 

Acres. 

ITAlmifk  fyMVB6  8&nd 

AlalMiiiui2 ... 

5,184 
»,81d 

wiftiriuHn  comw  mnd , 

Vortii  Carolina  Ifl , 

Total 

8,000 

1  For  key  to  numbers  in  this  oolunm  see  p.  733. 


LOAM T-S AND  PHASE. 


Only  one  type  of  the  phase  group  of  loamy  sands,  the  Cahaba  loamy  sand, 
has  been  mapped.  It  is  a  terrace  type,  which  with  good  drainage  and  fertiliza- 
tion gives  good  results  with  potatoes,  melons,  and  forage  crops.  CSotton,  corn, 
and  oats  do  fairly  well.  The  soil  is  considerably  more  productive  than  the  cor- 
responding sand  type,  owing  to  a  higher  content  of  fine  material,  and  the 
consequently  greater  reteutiA^eness  of  moisture. 

Cahaha  loamy  sand, — ^This  is  a  grayish-brown  sand  underlain  at  an  average 
depth  of  about  10  inches  by  reddish-brown  loamy  sand.  The  type  is  developed 
on  stream  terraces  above  normal  overflow.  Its  drainage  is  good,  yet  moisture  Is 
conserved  in  amounts  favorable  to  healthful  plant  development  under  ordinary 
conditions.    Sweet  potatoes,  melons,  forage  crops,  cotton,  and  corn  do  fairly  well. 

Area  and  dUtribution  of  the  loamy  sand. 


Sofl 


Oahaba  loamy  amd . 


State  or  area.i 


[ppl5,». 


Acres. 


18,340 


1  For  key  to  numbers  in  this  column  see  p.  733. 
FINE  SAND  GROUP. 

While  a  large  number  of  types  having  the  texture  of  fine  sand  are  found  in 
the  Kiver  Flood  Plains  province,  the  total  area  is  small  as  compared  with  the 
extensive  groups  of  loams,  silt  loams,  and  clays.  According  to  the  surveys 
made,  however,  a  considerably  larger  area  is  occupied  by  the  fine  sands  than 
t^  the  sands. 

These  are  loose-structured  soils,  easy  to  work,  but  not  so  easy  to  maintain  in 
a  good  state  of  productivity,  since  they  are  generally  rather  irretentive  of 
moisture  and  do  not  show  lasting  eiOTects  from  the  application  of  manures. 
They  are,  however,  more  productive  with  the  same  degree  of  treatment  than 
the  coarser  sands  of  the  province  and  similar-textured  soils  of  the  uplands. 
For  the  maintenance  of  the  best  state  of  productivity  it  is  necessary  to  apply 
liberal  amounts  of  vegetable  matter,  while  good  yields  are  generally  not  secured 
without  moderate  applications  of  commercial  fertilizers,  particularly  those 
containing  relatively  high  percentages  of  nitrogen  and  potash. 

One  of  the  biggest  problems  encountered  in  the  utilization  of  those  types 
occurring  in  the  overflowed  bottoms  is  to  secure  proper  protection  from  over- 
flow and  to  establish  necessary  underdrainnge.  The  terrace  members  of  the 
group  not  being  subject  to  overflow,  or  at  least  to  frequent  overflow,  are  gen- 
erally much  better  drained,  but  these  are  prevailingly  more  deflcient  in  organic 
matter,  and,  outside  of  the  work  involved  in  the  establishment  of  good  drainage, 
require  more  intensive  treatment. 

These  soils  are  best  suited  to  the  production  of  melons,  sweet  potatoes,  Irish 
potatoes,  vegetables,  forage  crops,  sugar  cane,  cotton,  com,  and  oat&  In  some 
sections  certain  types  of  tobacco  are  produced  with  a  fftir  degree  of  success. 
They  are  not  quite  so  early  as  the  coarser  sands,  but  are  much  better  suited 
to  the  production  of  medium  early  truck  crops  than  the  heavier  soils  of  the 
province. 

The  most  extensive  types  are  the  Myatt  flne  sand  of  the  overflowed  bottoms 
of  the  Coastal  Plain,  the  Miller  flne  sand  of  the  flrst  bottoms  of  streams  rising 
in  the  Red  Beds  region,  the  Kalmla  flne  sand  of  the  well-drained  terraces  of  the 
Coastal  Plain  region,  and  the  Wabash  fine  sand  of  the  overflow^  bottoms  of 
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the  Streams  rising  in  and  issuing  from  tbe  loessial  regions  of  the  North  Oentrs. 
States.  ^ 

Cahaha  fine  sand.— The  soil  to  a  depth  of  10  to  12  inches  consists  of  a  gray- 
ish-brown loamy  fine  sand.  This  is  underlain  by  a  reddish-brown  or  dall-rec 
loamy  fine  sand  extending  to  a  depth  of  30  inches  or  more.  Between  30  anc.. 
40  inches  a  stiff  reddish-brown  clay  may  be  encountered.  Mica  flalces  are 
present  in  both  soil  and  subsoil.  The  type  is  alluvial  in  origin  and  occurs  i% 
mainly  as  long,  narrow  ridges  in  the  second  bottoms  of  the  large  streams  in  ^ 
the  Ckwstal  Plain  of  the  Gulf  States.  It  is,  on  account  of  the  open,  loose  ^ 
nature  of  the  component  material,  somewhat  droughty.  The  original  timber  -c 
growth  consisted  principally  of  pine,  oak,  sweet  gum,  and  poplar.  The  yields  ^ 
of  cotton,  com,  and  oats  are  radier  light  -^ 

Chastain  fine  sand, — ^The  soil  is  a  light-gray  fine  sand  of  low  organic-matter  ,c 
content  Tbe  subsoil  is  a  gray  fine  sand,  usually  faintly  mottled  with  yellowish  f 
or  brownish  colors  and  water-soalced  in  the  lower  portions.  The  type  oocnpies  ;^ 
first  bottoms  lying  at  a  somewhat  higher  elevation  and  averaging  much  more  L: 
nniform  in  textural  features  than  Meadow.  It  usually  supports  a  rather  scat- 
tered growdi  of  pine.  The  soil  has  a  poor,  lifeless  appearance  and  is  of  little  _ 
agricultural  value.  ii 

Oongaree  fine  sanA, — The  soil  is  a  grayish-brown  to  chocolate-brown  fine  sand 
to  loamy  fine  sand  about  6  to  10  inches  deep.    The  subsoil  is  of  about  the  same   "^ 
texture  as  the  soil,  but  somewhat  darker  in  color.    At  aboat  36  indkes  fine 
sandy  loam  to  silty  clay  is  encountered.     The  type  is  developed  usually  as 
slightly  elevated  natural  levees  along  stream  fronts.    It  is  subject  to  overflow, 
though  generally  not  so  much  as  the  lower-lying  alluvial  soils  back  from  the     ^ 
streams.    It  is  an  excellent  agricultural  soil,  producing  in  the  more  loamy  areas     ^ 
from  26  to  00  bushels  of  corn,  40  to  00  bushels  of  oats,  and  from  three-fourths     ^ 
bale  to  1\  bales  of  cotton  per  acre.  .  ^ 

Oenesee  fine  sa/nd, — ^The  soil  Is  a  light-brown  or  grayish-brown,  rather  in- 
c<ritorent  fine  sand,  about  8  inches  deep,  and  overlying  a  yellowish  fine  sand.  ,^ 
Tbe  topography  is  flat  to  gently  undulating  and  the  soil  is  subject  to  wind  ^ 
Action.  The  type  is  alluvial  in  origin  and  occupies  first-bottom  positions  along  ^ 
streams.  The  natural  drainage  is  good,  though  the  type  is  subject  to  overflow,  7^ 
and  its  agricultural  value  is  low.  Where  flooding  can  be  prevented  fair  crops  ^ 
of  com  and  grass  may  be  grown.  ^ 

HwMUigton  fine  sand, — ^The  soil  is  a  dark  reddish-brown  loamy  fine  sand,  over-       ^ 
lying  a  reddish-brown  fine  sand  or  fine  sandy  loam.    The  alluvial  material  of 
this  type  is  of  recent  deposition  and  often  contains  more  or  less  finely  divided 
mica.    The  soil  is  of  too  light  texture  for  general  farm  crops,  and  on  account 
of  this  and  its  liability  to  overflow  it  is  best  adapted  to  hay  and  pasture. 

Kalmia  fine  sand, — ^The  soil  is  a  grayish  to  light-brown  fine  sand,  averaging 
5  or  0  inches  in  depth.  The  subsoil  is  a  yellowish  flne  sand,  which  usually  be- 
comes lighter  in  color  bQlow  30  inches.  Owing  to  a  high  content  of  very  fine 
sand  in  both  soil  and  subsoil,  the  entire  soil  mass  is  inclined  to  become  compact 
The  type  is  alluvial  in  origin  and  occupies  terraces  and  the  Mgher  bottom  land 
lying  mainly  above  normal  overfiow.  The  soil  is  easily  cultivated  and  under 
proper  managonent  gives  better  yields  than  somewhat  similar  upland  fine  sand. 
Com,  forage  crops,  melons,  potatoes,  and  a  number  of  vegetables  do  well. 

lAntonia  flme  sand. — ^The  type  consists  of  a  dark-gray  to  brown  fine  sand, 
which  at  a  depth  of  10  to  12  inches  is  underlain  by  grayish  to  light-brown  flne 
sand.  It  occupies  second  terraces,  of  billowy  topography.  It  has  good  drainage 
and  lies  mainly  above  normal  overflow.  The  material  is  derived  from  loessial 
uplands.  The  yields  of  ordinary  farm  crops  are  light,  but  the  type  is  well  suited 
to  strawberries  and  other  small  fruits  and  truck. 

MUler  fine  sand,— The  type  consists  of  a  loose,  loamy,  gray  to  reddish-gray 
fine  sand.  The*  subsoil  is  a  loose,  reddish  fine  sand,  extending  to  a  depth  of 
several  feet.  It  is  a  first-bottom  soil,  alluvial  in  origin  and  usually  well  drained. 
It  is  used  principally  for  com  and  cotton  and  fair  yields  are  produced.  The 
higher  lying  areas  are  adapted  to  fruit  especially  peaches.  Vegetables  also  do 
well,  but  are  grown  only  for  home  consumption. 

Myatt  fine  sand.— The  type  consists  of  6  to  10  Inches  of  gray  or  drab  fine  sand, 
g«ierally  underlain  by  a  mottled  gray  and  yellow  silty  fine  sand  extending  to 
a  depth  of  20  inches.  Below  this  the  subsoil  varies  from  a  mottled  gray  and 
yellow  silty  fine  sand  to  sticky  fine  sand.  The  soil  is  alluvial  in  origin.  In 
places  it  is  darkened  by  large  amounts  of  organic  matter.  Natural  drainage  is 
poor  and  but  little  of  the  type  is  in  cultivation. 
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^^^^  a  soil,  from  4  to  6  inches  deep,  is  a  light-brown  to  yel- 

i-^^Ai^  fir^^^^^^^^^^  hi«Jrbs6ll  has  the  same  texture  as  the  surface  soil,  although 
JT"r*^  TliesPi,  can  be  used,  lighter  in  color.  The  type  occurs  either  as  a  deposit 
fri»  fl^  ■<»'»»lttt3  under  propellghtly  undulating  areas  from  moderately  swift  currents 
™"  °^^««lnt"les,  particula^t  out  on  the  flood  plains  by  small  streams  coming  down 
jrMsmaDdeltMitfiinage  and  p^l^e  higher  terraces  or  uplands.  It  Is  always  of  recent  or 
™» Buygoflgof  good  resultgin.  The  type  Is  adapted  to  com,  potatoes,  and  early  truck 
l«WBt«llnTiaJorini,  oats,  aT 
°n?  ^ .      jps  reach  n^e  «and.— The  soil  is  a  dark-brown  to  black  fine  sand,  averaging 

«P«toflv;&icotton  Is-  '    -      -      —  - 

"wt  9  inches  1'  texture 
^*^«D»ir]if  surface 
gotiygndes  considi 
2^orf,»ularly 
J*P*I*y  fe  under  g 
«s»aJdagfit.n.    The 
•?  fa  poor  jopland 
«fi"Tiii  tio  value. 


depth.    The  subsoil  ranges  from  brown  to  gray  in  color,  and 

it  also  in  texture,  but  is  usually  a  fine  sand,  which  not  Infre- 

finto  a  heavy  sandy  loam  or  even  clay  subsoil  at  the  lower  depth& 

ravel  of  noticeable  extent  occurs  in  either  soil  or  subsoil.    The 

I  level  or  slightly  undulating,  the  type  occupying  first-bottom  posl- 

teams.    The  land  is  subject  to  annual  or  periodic  overflow.    Draia- 

jfn  areas  of  depression.    The  origin  of  the  material  Is  principally 

ugh  in  some  areas,  the  subsoils  at  least,  may  be  in  part  lacustrine 

,  ^viouBly  laid  down  in  the  old  glacial  lakes.    Where  the  drainage  is 

2»teaJ  jviie  most  p  remove  the  surplus  water  or  where  artifldal  drainage  Is  installedl 
!!!r^  tf4>Pi  bot|  well  adapted  to  the  production  of  early  cabbage,  lettuce,  sugar  beetei, 
^t^ii7ing  thrf ,  and  early  Irish  potatoes.  It  Is  not  so  well  adapted  to  the  general 
aoliaaterl  Kalmi*. 

ann  cnpLltavistatne  sand. — ^The  soil  Is  a  light-brown  to  grayish-brown  fine  sand,  some- 
ofirpn^  about  lAtaining  minute  but  visible  mica  flakes.    The  subsoil  is  a  yellowish- 
boa  eorittered  me  sand,  in  places  fiilntly  mottled  with  shades  of  brown.    The  soil  is 
"OnthUow  H.W  developed  on  natural  levees  along  stream  courses  and  bayous.    It  is 
willjcaslonf  nearest  the  stream  front,  sloping  gradually  away  to  blend  with  heavier 
^Cotton,  com,  oats,  cowpeas,  and  a  number  of  vegetables  do  fairly  well. 
Illy  where  the  organic  matter  content  is  maintained  and  the  soil  occasion- 
fanured  or  fertilised. 
'  fine  sand. — ^The  soil  has  a  depth  of  about  10  inches.    It  is  a  medium  Une 
Dntaining  considerable  organic  matter,  which  gives  it  a  gray  color.    The 
ll,  to  a  depth  of  36  inches  or  more.  Is  of  similar  material,  but  lacks  organic 
l^r  and  has  a  yellow  color.    On  some  parts  of  the  type  in  river  bends  the 
light  red  in  color,  and  there  is  no  perceptible  difference  between  the  soil 
i^ubsoil.    The  type  is  foimd  entirely  in  the  bottom  lands  and  consequently 
nearly  level  surface.    It  is  sedimentary  in  origin,  having  been  laid  down 
tream  waters  when  they  occupied  a  much  higher  stage  than  at  the  present 
The  principal  crops  grown  are  cotton  and  com,  but  only  fair  yields  are 
kined.    The  soil  is  well  adapted  to  potatoes,  melons,  and  .other  truck  crops, 
a  number  of  fmits.    Better  returns  can  be  obtained  from  these  than  from 
[staple  farm  crops. 
J^ahash  fine  s€Md. — This  consists  of  a  loose  flne  to  very  fine  sand,  8  feet  or 
VtneffQ  in  depth.    The  surface  soil,  which  is  from  6  to  8  inches  deep,  ranges  from 
^'**  tit  gray  to  brownish  gray.    The  subsoil  has  a  yellowish  or  light-brown  color 
is  less  coherent  than  the  soil.    The  type  occurs  as  an  alluvial  deposit  in  the 
Ist-bottom  stream  courses.    It  is  used  to  some  extent  for  general  farming,  but 
1  particularly  adapted  to  tracking. 

iWheelino  fine  sand. — ^The  soil  to  a  depth  of  about  11  inches  is  a  loose,  brown 

lie  sand.    The  subsoil  to  a  depth  of  over  8  feet  is  a  brownish-yellow  sand  of 

lactically  the  same  texture  as  the  soil,  becoming  slightly  lighter  in  color  a» 

ppth  increases.    The  type  occupies  gently  to  sharply  rolling  areas  and  is  eom- 

bsed  of  earlier  deposits  of  the  Ohio  River,  which  have  later  been  subjected  to 

lie  action  of  wind.    This  has  given  to  the  type  its  present  topography.    The 

tops  to  which  the  soil  seems  to  be  best  adapted  are  watermelons  and  toma- 

Fairly  good  crops  of  potatoes,  corn,  wheat,  rye,  and  cowpeas  are  al99 

Produced  during  favorable  seasons.    Small  fmits,  such  as  strawberries  and 

TIackberries,  seem  to  do  well  on  this  type. 

Yazoo  fine  sand. — ^To  a  depth  of  36  inches  this  is  a  gray,  ineoherent  sand  coih 
bisting  of  quartz  and  feldspar  and  possessing  a  uniformly  fine  texture.    While 
(the  surface  soil  occasionally  contains  a  small  amount  of  organic  matter,  the 
aaterial  usually  shows  an  incoherent  structure  throughout  the  profile.    The  type 
cupies  relatively  small,  disconnected  areas  along  the  immediate  banks  of  the 
Mississippi  River,  and  occurs  when  recent  breaks  in  the  loess  result  in  a  sudden 
Ichecking  of  the  swifter  currents,  with  consequent  deposition  of  the  coarser  par- 
I  tides  of  the  suspended  sediments.    The  type  is  not  at  present  used  for  agricul- 
tural purposes. 
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Area  and  distribution  of  the  fine^ns  gands. 


Soil  name. 


Myattl 

MUerflnennd 

Kalmla  flue  sand 

Wabash  flue  sand 

Yaioo  flse  sand 

Cababa  fine  sand 

Oenesee  fine  sand 

Huntington  flne  aand . 
^Vheeling  fine  amd.. . . 

Chastaln  flne  aand 

Llntonia  flne  sand 

Papakating  flne  sand . . 

Ondawa  flne  aand 

Congaree  flne  aand 

Teller  flne  aand 

Barpy  flne  aand 

Total 


State  or  area.i 


Mah- 
Te. 


Alabama  2, 5 A*  . 

Arkanaaa  3;  Louisiana  3;  Texaa  23, 34, 31 I^orl*. . 


Alabama 0,12,32;  MlaslasippiS .Xai.  -- 

Indiana  1;  OkliSomal ^Ai  - 

Loalsiana4,6 *«*•,, 

Alabama  2,  18;  Mississippi  3, 6, 14 SOTi  . 

Wisconsin  3 ij*. . 

Alabama  3;  Arkansas  1 .\ 

Ohio  6;  AVest  Virginia  2,  6,  7 

Alabama  2 

Illinois  3,  7:  Missouri  14. 

New  York  6 

New  York  17 

North  Carolina  23 

Oklahoma  2 

Missouri  10... 


.^cres. 


«7,520 
32,330 

6,912 
5504 

4,«72 
4353 

2,1W 
3,112 

^JSJ 
1,»0 


>  For  key  to  numbers  in  this  column  see  p.  783. 
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Only  two  types  having  the  texture  of  very  flne  sand  have  so  far  bee: 
Soils  of  this  texture  probably  will  not  be  encountered  in  sufficiently 
Hreas  to  constitute  an  important  group.    On  account  of  their  finer  texV 
:ire  more  retentive  of  moisture  and  somewhat  more  productive  than 
sands.    They  are  suited  to  about  the  same  crops. 

Osage  very  fine  sand, — The  soil  is  a  loose,  incoherent,  light-brown 
very  flne  sand,  overlying  a  very  fine  sand  of  lighter  color.  The  soil  is 
and  drainage  is  free.  It  is  subject  to  wind  action,  and  as  a  result  tlie 
raphy  is  often  hummocky.  The  type  usually  occurs  along  the  chann 
moderately  large  streams  deriving  their  sediments  from  the  residual  soili 
sandstone,  shale,  and  limestone  of  the  upland  prairie  region.  The  soil  is 
useful  for  the  production  of  special  types  of  vegetables,  such  as  melons,  a 
gus,  and  sweet  potatoes. 

Sarpy  very  fine  sand, — ^The  soil  consists  of  a  light-brown  or  grayish-b: 
very  fine  sand  of  rather  loamy  nature,  frequently  containing  numerous 
flakes  of  mica.    The  subsoil  is  a  light-brown,  rather  incoherent  very  flne 
to  a  depth  of  3  feet  or  more.    The  type  occurs  as  natural  levees  along  lij 
streams.    Its  topography  is  ridgy  or  undulating.    The  agricultural  valu< 
the  soil  is  not  great,  but  it  has  a  limited  usefulness  for  certain  vegetables 
ftuch  crops  as  com  and  oats. 

Area  and  distribution  of  the  very  fine  sands. 


0iapP^' 

re.  they 
the  fln« 


Soil  name. 


Oaage  very  flne  aand . 
parpy  very  flne  aand. 


Total.. 


State  or  area.* 


EanaBs9 

Kansas  5;  Missouri  16. 


«, 


1  For  key  to  numbers  in  this  column  see  p.  733. 
SANDY  LOAM  GROUP. 


The  sandy  loams  of  this  province  comprise  a  moderate  area,  being  fairl.^ 
extensive  in  some  of  the  first  bottoms,  especially  in  higher  situations  alon^ 
the  stream  fronts,  and  in  the  narrow  bottoms  of  small  streams  where  thi*? 
regional  uplands  Include  large  areas  of  sandy  land.  _   y 

These  soils  are  easy  to  work,  on  account  of  their  light  texture,  and  requlr^ 
light  tools  and  stock.  The  terrace  members  of  the  group  are  in  need  of  orgauict 
matter,  such  as  can  be  advantageously  supplied  by  growing  and  plowing  under 
crops  like  cowpeas,  clover,  and  rye.    Commercial  fertilizers,  particularly  those 
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containing  relatively  hisb  percentages  of  nitrogen  and  potasli,  in  moderate 
applications,  can  be  used  profitably  on  the  terrace  types. 

The  soils  under  proper  climatic  conditions  are  well  suited  to  the  production 
of  vegetables,  particularly  potatoes,  cucumbers,  tomatoes,  and  melons.  Where 
proper  drainage  and  protection  from  overflow  can  be  established  the  first-bottom 
soils  give  good  results  with  the  general  farm  crops  adapted  to  the  climate,  sugar 
cane,  com,  oats,  and  forage  crops  giving  excellent  yields.  Owing  to  the  fact 
that  crops  reach  maturity  earlier  on  the  sandy  loams  than  on  the  heavier  bottom 
lands,  cotton  is  better  able  to  withstand  the  ravages  of  the  boll  weevil  on  soils 
of  this  texture  than  on  heavier  types. 

The  surface  portion  of  the  first-bottom  members  of  this  group  usually  con- 
tains considerably  more  fine  material  than  the  sandy  loams  of  the  uplands, 
particularly  those  of  the  Coastal  Plain.  They  therefore  average  more  produc- 
tive under  good  drainage  conditions  than  the  sandy  loams  of  the  Coastal  Plain 
region.  The  terrace  sandy  loams  approach  more  nearly  the  characteristics  of 
the  upland  sandy  loams  and  are  quite  similar  to  the  latter  in  crop  adaptation 
and  value,  although  they  average  generally  a  little  more  productive. 

The  most  extensive  types  of  the  group  are  the  Yazoo  sandy  loam  of  the  Mis- 
sissippi bottoms,  the  Congaree  sandy  loam  of  the  first  bottoms  along  streams 
flowing  through  and  issuing  from  the  Piedmont  region,  and  the  Myatt,  Cahaba, 
and  Ealmia  sandy  loams  of  the  Coastal  Plain  stream  terraces. 

AltaVista  sandy  Zoom. — The  soil  is  a  gray  sandy  loam  with  .an  average  depth 
of  about  10  inches,  carrying  a  fair  percentage  of  rounded  pebbles  and  cobbles 
scattered  over  the  surface  and  throughout  the  soil.  The  subsoil  is  a  mottled 
yellow  and  red  clay  loam,  which  in  the  lower  portion  grades  into  red  clay, 
occasionally  slightly  mottled  with  yellow.  The  type  occupies  the  more  gradual 
slopes  of  valley  walls  adjoining  stream  bottoms  and  occasionally  rather  indis- 
tinct old  terraces.  Former  river  action  contributed  a  part  of  the  comi)onent 
material,  while  some  of  it  appears  to  have  been  washed  down  from  contiguous 
slopes.  Part  of  the  soil  and  most  of  the  subsoil  material  seems  to  be  of  residual 
origin.    Tobacco,  com,  wheat,  oats,  and  grass  are  grown  with  fair  results. 

Amite  sandy  loam, — ^The  soil  to  an  average  depth  of  about  10  inches  is  a 
brown  or  reddish-brown  sandy  loam  to  loamy  sand  of  the  same  color.  The  sub- 
soil varies  from  a  heavy  red  sandy  loam  to  a  sandy  clay.  The  surface  is  gently 
rolling  and  the  type  is  sometimes  spoken  of  as  "  second-bottom  **  or  "  hammock 
land."  It  is  sedimentary  in  origin.  The  soil  is  adapted  to  corn,  cotton,  oats, 
sweet  and  Irish  i>otatoes,  and  sugar  cane,  and  is  also  suited  to  truck  crops. 

Aroostook  sandy  loam, — The  soil  to  a  depth  of  6  to  12  Inches  consists  of  a 
brown  or  yellowish-brown  medium  to  fine  sandy  loam.  The  subsoil  is  a  grayish- 
black  or  greenish-gray  medium  sand  containing  small  particles  of  quartz,  calcite, 
and  mica,  but  consisting  principally  of  dark-colored  shale,  slate,  and  sandstone 
fragm^its.  Pockets  of  a  light-colored  silty  sand  are  of  frequent  occurrence  in 
the  subsoil.  At  about  36  inches  a  rather  impervious,  compact  stratum  of  clay 
is  encountered.  On  the  upland  side  the  type  frequently  grades  by  degrees 
into  the  Caribou  loam.  The  type  occupies  level  or  ridgy  second  terraces  and 
consists  of  reworked  material.  It  retains  a  fairly  good  supply  of  moisture,  but 
some  crops,  such  as  oats  and  grass,  are  apt  to  sufFer  in  prolonged  droughts. 
The  native  vegetation  was  ash  and  elm.  The  soil  is  used  for  potatoes,  oats, 
and  grass,  producing  moderate  yields.    Vegetables  could  be  successfully  grown. 

Bastrop  sandy  loam. — ^The  soil  to  a  depth  of  from  10  to  24  inches  is  a  grayish- 
brown  to  reddish-brown  light  sandy  loam.  The  medium  and  fine  grades  of 
sand  predominate.  The  subsoil  to  86  inches  is  a  reddish  to  dark-reddish  sandy 
clay,  the  lighter  color  occurring  on  the  more  elevated  and  better  drained  areas. 
The  type  is  the  oldest  of  the  -alluvial  bottoms.  It  occupies  the  highest  swells 
and  terraces  of  the  alluvial  area,  much  of  the  finer  material  having  been  washed 
to  the  lower  levels,  leaving  a  more  open  structured  and  sandier  soil.  The  red 
sandy  clay  subsoil  represents  material, of  the  old  Permian  Red  Beds  reworked 
by  river  action.  The  topography  in  general  is  rolling,  and  drainage  is  good. 
The  soil  is  suited  to  the  cultivation  of  cotton  and  com,  though  com  gives  better 
results  on  the  lower  alluvial  soils.  It  is  especially  adapted  to  small  fruits, 
grapes,  melons,  potatoes,  and  truck  crop&  The  maintenance  of  organic  matter 
is  essential. 

Bibb  sandy  Zoam.— This  soil  is  a  nearly  white  to  ashy-gray,  moderately  coarse 
sand,  underlain  by  somewhat  plastic  sandy  clay  of  a  grayish  color  frequently 
mottled  with  yellowish.  It  occupies  first  bottoms  of  streams,  where  it  was 
formed  as  an  alluvial  type.  It  is  subject  to  frequent  overfiow  and  is  poorly 
drained.  .  Grasses  give  better  results  than  other  crops. 
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Cahaha  sandy  loam, — This  type  to  a  depth  of  12  inches  consists  of  a  medium 
to  fine  reddish-brown  loamy  sand  to  sandy  loam.  The  subsoil  is  typically  a 
reddish-brown,  stiff,  heavy  clay.  Some  of  the  older,  better-drained  areas  have 
a  bright-red  subsoil.  It  is  an  alluvial  type  occurring  In  the  second  bottoms  of 
the  major  streams  in  the  Ooastal  Plain  of  the  Oulf  States.  It  is  well  suited 
to  the  production  of  cotton,  com,  oats,  and  peanuts. 

Congaree  sandy  loam. — ^The  soil  consists  of  a  grayish-brown  to  reddish-brown 
sand  to  light  sandy  loam  8  to  12  inches  deep.  The  subsoil  is  a  dark-gray  to 
brown  or  reddish-brown  sandy  loam,  often  mottled  with  yellow  or  brown. 
There  may  be  some  variation  in  the  subsoil  in  the  form  of  an  occasional  bluish 
color  or  mottling  and  layers  of  sand  or  sandy  loam  alternating  with  similar 
layers  of  loam  or  silt  loam.  The  type  occupies  first  bottoms  and  is  derived 
largely  through  wash  from  the  Cecil  soils.  It  is  subject  to  overflow.  In  dry 
years  or  when 'protected  from  overflow  com,  oats,  sugar  cane,  sorghum,  and 
certain  vegetables  do  well. 

Cumberland  sandy  loam, — ^The  soil  consists  of  a  brown,  mellow  sandy  loam. 
The  subsoil  Is  a  light-brown  or  reddish-brown  loam  to  flne  sandy  clay.  The 
type  occupies  nearly  level  to  gently  rolling  second  terraces  and  has  good  drain- 
age. It  is  quite  productive,  being  especially  suited  to  com,  grain,  and  a  number 
of  vegetables. 

Genesee  sandy  loam. — ^The  soil  of  this  type  is  a  yellowish-brown  sandy  loam 
about  9  inches  deep,  overlying  a  light-brown  or  yellowish  sandy  loam  subsoil. 
Stratifled  sand  and  flne  gravel  frequently  appears  in  the  subsoil  and  sometimes 
extends  to  the  surface.  The  type  occupies  usually  level  areas  in  the  flrst  bot- 
toms of  streams,  and  is  subject  to  more  or  less  overflow.  The  soil  is  easily 
cultivated  and  is  adapted  to  com,  oats,  hay,  and  potatoes. 

Huntington  sandy  loam. — The  soil  to  a  depth  of  6  or  8  inches  is  a  dark-brown 
to  black  light  loam  to  sandy  loam.  The  subsoil  is  a  drab  to  black  heavy  silt 
loam  or  clay  loam.  Both  soil  and  subsoil  carry  varying  amounts  of  gravel  and 
rounded  stone  fragments.  The  type  has  been  formed  from  material  washed 
from  the  limestone,  sandstone,  and  slate  uplands  and  deposited  in  the  flrst 
bottoms  of  streams.  It  is  adapted  to  the  general  farm  crops.  Grass  doen 
particularly  well. 

Kalmia  sandy  loam. — ^The  soil  is  a  gray  to  brown  sandy  loam  of  meilium  tex- 
ture, overlying  a  yellow  to  slightly  reddish  sandy  clay  frequently  mottled  with 
gray.  It  occurs  on  the  first  and  second  terraces  along  the  Alabama  Uiver  and 
some  of  its  tributaries,  and  is  of  alluvial  origin.  It  requires  drainage  and  Is 
sometimes  inundated  during  rainy  periods  The  type  is  best  suited  to  com 
and  grass.    It  is  sometimes  used  for  cotton. 

La  Crosse  sandy  loam. — ^The  soil  Is  a  dark-brown  to  black  medium  sandy 
loam  about  10  inches  deep.  The  light-brown  subsoil  is  of  somewhat  lighter  tex- 
ture than  the  soil  and  grades  into  a  yellowish,  rather  Incoherent  sand  at  about 
8  feet.  The  type  occupies  a  terrace  position  and  the  topography  is  usually  level, 
although  the  outer  edges  of  some  of  the  areas  slope  slightly  upward  to  merge 
with  tiie  upland  types.  Drainage  is  good,  but  seldom  excessive.  The  type  is 
used  for  such  staple  crops  as  corn,  barley,  and  potatoes,  fair  yields  being 
secured.    It  is  also  in  use  to  some  extent  for  the  production  of  truck  crops. 

Myatt  sandy  loam. — ^The  Myatt  sandy  loam  consists  of  a  gray  to  dark-gray 
medium  to  fine  sandy  loam,  and  overlies  grayish  material  varying  from  heavy 
sandy  loam  to  sandy  clay.  At  a  depth  of  about  8  feet  the  material  grades  into 
a  stiffer  and  more  plastic  substratum.  The  type  occurs  on  the  river  terraces  in 
poorly  drained,  flat  or  depressed  areas.  It  is  regarded  as  a  cold-natured  soil, 
very  difiScult  to  handle  in  its  natural  condition.  When  properly  drained  and 
cultivated  vegetables  do  fairly  well.  Johnson  and  Bermuda  grasses  yield  from 
2  to  8  tons  per  acre.    Corn,  oats,  and  sugar  cane  succeed  moderately  well. 

Bt.  Catherine  sandy  loam, — ^The  soil  to  a  depth  of  about  10  Inches  is  a  medium 
to  rather  flne  sandy  loam  or  sand  of  yellowish  color.  The  subsoil  consists  of 
about  the  same  material,  though  occasionally  grading  into  sticky  sandy  loam 
at  SO  inches.  Gravel  is  usually  present  in  both  soil  and  subsoil.  The  type 
occurs  along  the  foot  of  loess  bluffs  as  narrow  stripe  having  a  gentle  slope 
toward  the  contiguous  true  alluvium.  It  is  derived  from  outwash  material 
from  exposure  of  the  Lafayette  and  Port  Hudson  formations  modifying  the 
loess,  and  includes  very  little  loessial  material.  The  soil  is  inclined  to  be 
droughty.    Early  vegetables  are  the  most  successful  crops. 
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Trinity  sandy  loam. — Tbe  soil  to  an  average  depth  of  about  12  Inches  conglsts 
of  a  dark-brown  sandy  loam  to  heavy  sandy  loam.  The  subsoil  is  quite  variable, 
but  usually  consists  of  dark-brown  to  black  loam  or  sandy  clay.  The  type 
occurs  In  stream  bottoms,  generally  near  the  outer  margins  where  there  has 
been  more  or  less  accumulation  of  material  from  adjacent  uplands.  The  main 
portion  of  the  component  material  is  derived  from  the  calcareous  prairies. 
Drainage  is  good,  except  for  occasional  overflow.  Cotton,  com,  sugar  cane, 
forage  crops,  and  a  number  of  vegetables  do  well. 

Tyler  sandy  loam, — ^The  soil  to  an  average  depth  of  about  10  inches  consists 
of  a  brown  to  dark-brown  medium  sandy  loam.  The  subsoil  Is  a  brownish- 
yellow  or  rather  heavy  sandy  loam  of  uniform  characteristics  to  a  depth  of  at 
least  3  feet  The  type  occupies  second  bottoms  of  the  larger  streams,  having 
been  washed  from  near-by  upland  areas  of  sandstone  soil.  It  lies  above  the 
level  of  normal  overflows.  The  type,  while  not  naturally  a  highly  productive 
soil,  is  susceptible  of  ready  improvement.  The  average  yield  of  com  is  about  25 
bushels,  but  much  larger  yields  are  secured  under  proper  management  Fair 
yields  of  wheat,  oats,  and  buckwheat  are  secured.  Sweet  potatoes  and  truck 
crops,  such  as  potatoes,  asparagus,  onions,  lettuce,  and  cabbage,  do  well.  Good 
yields  of  certain  varieties  of  apples  and  strawberries  are  secured. 

Wahash  sandy  loam, — ^The  soil  to  a  depth  of  from  12  to  24  inches  consists  of 
a  dark-brown  to  reddish-brown  sandy  loam  of  rather  coarse  texture,  becoming 
lighter  in  color  with  depth.  This  is  underlain  by  a  yellowish  coarse  sandy 
loam,  coarse  sand,  or  stratifled  gravel.  Generally  large  quantitiee  of  gravel  are 
distributed  throughout  the  soil  proflle.  The  type  occupies  strips  along  river  and 
stream  bottoms  and  is  generally  subject  to  overflow.  It  is  usually  well  drained. 
The  principal  crop  is  com.  The  soil  Is  also  well  suited  to  melons,  sweet  potatoes, 
cabbage,  and  other  truck  crops. 

Wheeling  sandy  loam, — The  soil  consists  of  about  8  inches  of  light-brown 
sandy  loam,  resting  upon  a  rather  incoherent  yellowish  sandy  loam  to  loamy 
sand,  which  extends  to  a  d^)th  of  8  feet  or  more.  Quarts  and  other  pebbles 
occur  upon  the  surface  and  throughout  the  soil  and  subsoil.  The  type  is  con- 
fined to  river  terraces  and  has  a  gently  rolling  topography.  It  is  composed  of 
reworked  material  brought  from  the  glacial  region  to  the  north  by  river  cur- 
rents when  flowing  much  stronger  than  at  present  The  surface  material  of 
the  earlier  deposition  has  been  somewhat  modified  by  the  accumulation  of 
organic  material.  Practically  the  whole  of  the  type  is  devoted  to  the  growing 
of  apples,  for  which  purpose  it  seems  best  adapted. 

Wickham  sandy  loam, — ^The  soil  is  a  reddish-brown  or  brown  loamy  sand  to 
light,  friable  sandy  loam,  ranging  in  depth  from  10  to  26  inches.  The  subsoil 
is  a  reddish  sandy  loam  or  loam,  sometimes  containing  mica,  and  grading  into 
a  heavy  sandy  loam  or  sandy  clay,  als(»  containing  mica.  The  type  occupies 
terraces,  part  of  which  are  overflowed.  The  surface  is  level  or  nearly  so,  but 
drainage  Is  fairly  good.    This  is  a  desirable  soil  for  general  farm  crops. 

Yazoo  sandy  loam. — ^The  soil  is  a  gray  to  brown  flne  sandy  loam  6  to  12 
inches  deep,  underlain  by  sandy  loam  of  a  lighter  color,  often  mottled  with 
brown,  gray,  and  blue.  It  has  been  deposited  by  streams,  usually  upon  a  clay 
foundation,  which  in  some  cases  comes  within  12  in<^ee  of  the  surface.  The 
type  occupies  low,  flattish  ridges  forming  front  lands  near  stream  courses  in 
river  bottoms.  The  chief  product  is  cotton,  but  the  soil  is  suited  to  tmck  and 
market  garden  crops.    Com  and  track  do  well  In  the  northern  areas. 
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Area  and  distribution  of  the  sandy  loams. 


Soil  name. 


Yaioo  sandy  loam.. 


Kalmia  sandy  loam 

CoDgaree  sandy  loam 

Hyatt  sandy  loam 

Cahaba  sandy  loam 

\V  <oirh^^  sandy  loam 

Bastrop  sandy  loam 

Amita  sandy  loam 

Huntington  sandy  loam... 

Wabash  sandy  loam 

Bibb  sandy  loam 

Trinity  sandy  loam 

Wheeling  sandy  loam 

La  Crosse  sandy  loam 

St.  Catherine  sandy  loam.. 

AltaVista  sandv  loam 

Aroostook  sandy  loam 

Cumberland  sandy  loam . . 

Oenesee  sandy  loam 

Tyler  sandy  loam 


Total.. 


State  or  area.i 


lUinois  2,  0. 10;  Indiana  8;  Kansas  1;  Louisiana  7, 11;  Missis- 
sippi Id,  n. 

Alabama  1, 8»  U;  Georgia  3, 16 

Alabama? 

Alabama  1;  Georgian 

Alabama  8, 18,  31. 32. 37;  Mississippi  6 

North  Carolina  16;  Virginia  6 

Texas  3 

Ixmiaianal3 

Alabama  14, 15;  Pennsylvania  6 ■ 

Indiana  10;  Ohio  7 

Alabama  8, 32 

Texas  14 

West  Virginia  4, 7, 10 

Wisconsin  0 

Mississippi  1 

Virginia  4 

Ma&el 

Kentucky  8 

Pennsylvania  7 

West  Virginia  8 


Acrea. 


97,  OS 

48,193 

43,648 

36,032 

82,960 

10,368 

7,680 

7,233 

6,784 

6,624 

4,363 

2,688 

1,920 

1,866 

1,280 

1,088 

960 

896 

576 

448 


312,667 


I  For  key  to  numbers  In  this  column  see  p.  783. 


GRAVELLY   SANDT  LOAM   PHASE. 


Only  one  member  of  the  gravelly  sandy  loam  phase,  the  Holston  gravelly 
sandy  loam,  has  been  mapped,  and  this  only  in  small  areas.  Soil  of  this  char- 
acter Is  loose  in  structure  and  Irretentive  of  moisture,  with  a  rather  low  agri- 
cultural value. 

Holston  gravelly  sandy  loam, — ^This  soli  is  a  brown,  medium  to  fine  sandy  loam, 
about  10  Inches  deep.  Rounded  quartz,  chert,  and  sandstone  gravel  is  scattered 
over  the  surface.  The  subsoil  is  a  yellowish  fine  sandy  loam  or  day  loam  con- 
taining considerable  fine  gravel.  The  surface  is  nearly  level  to  somewhat  roll- 
ing, and  knolls  occur  where  the  type  is  developed  on  high  terraces.  The  type 
lies  above  overflow  and  was  formed  when  overflows  reached  higher  levels  than 
at  present    The  soil  is  of  rather  low  agricultural  value. 

Area  and  distribution  of  the  gravelly  sandy  loam. 


Bon  name. 

State  or  area.* 

Acres. 

Holston  ffravellv  nandv  loam 

Alabama  ff,  15 

10,634 

1  For  key  to  numbers  in  this  oohimn  see  p.  788. 


FINE  SANDT  liOAM   GBOITP. 

The  fine  sandy  loams  occupy  an  important  area  in  the  River  Flood  Plains 
province,  being  considerably  more  extensive,  according  to  soil  surveys  thus  far 
made,  than  the  soils  of  sandy  loam  texture. 

The  fine  sandy  loams  are  easy  to  work  and  require  only  light  tools  and  stock 
for  the  maintenance  of  a  good  condition  of  tilth.  They  are,  particularly  in 
cnse  of  the  second  bottom  members  of  the  group,  generally  in  need  of  vegetable 
matter.  The  terrace  types  also  give  better  yields  when  fertilized  with  moderate 
applications  of  commercial  mixtures,  especially  those  containing  relatively  high 
percentages  of  nitrogen  and  potash.  The  fine  sandy  loams  of  the  first  bottoms 
average  considerably  more  productive  than  those  of  the  terraces,  having  gener- 
ally a  higher  percentage  of  fine  material,  silt  and  clay  in  the  surface  portion. 
They  are,  however,  not  so  well  drained  as  the  second  bottom  soils,  being  subject 
to  overflows  and  frequently  to  poor  drainage  conditions  between  overflows. 

The  soils  of  this  texture  give  good  results  under  proper  drainage  conditions 
with  medium  late  truck  crops,  such  as  melons,  cantaloupes,  cucumbers,  sweet 
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and  Irish  potatoes,  and  cabbage.  The  general  farm  crops  give  moderate  to 
good  yields,  particularly  on  the  first-bottom  soils  which  are  not  subject  to  fre- 
quent overflow.  Ck)m.  oats,  cowpeas,  millet,  sorghum,  sugar  cane«  and  cotton 
give  fair  to  good  yields  on  J[)oth  the  first  and  second  bottom  members  of  the 
group  where  the  climate  is  favorable.  In  districts  infested  with  the  boll  weevil 
these  soils  are  used  advantageously  for  cotton  production  on  the  heavier  types, 
on  account  of  their  tendency  to  mature  crops  earlier. 

The  Miller  fine  sandy  loam  is  the  most  extensive  member  of  the  group.  This 
occupies  relatively  large  areas  in  the  first  bottoms  of  streams  flowing  through 
and  issuing  from  the  Red  Beds  region.  The  Cahaba  fine  sandy  loam  also  is 
nn  extensive  soil  on  the  terraces  of  the  Ooastal  Plain,  particularly  in  Alabama 
and  MissisBlppi.  The  Ocklocknee  member  comprises  a  considerable  total  area  in 
the  first  bottoms  of  the  Ck>astal  Plain,  while  the  Myatt  is  fairly  extensive  in 
the  poorly  drained,  and  the  Kalmia,  in  the  moderately  well-drained  portions 
of  the  Ck>astal  Plain  terraces.  The  Wabash  fine  sandy  loam  has  a  fair  develop- 
ment in  the  flrst  bottoms  of  the  streams  flowing  through  and  issuing  from  the 
loessial  regions.  The  Holston  flne  sandy  loam  comprises  moderate  areas  in 
the  terraces  of  the  Appalachian  region.  The  Huntington  flne  sandy  loam,  con- 
sisting of  Appalachian  and  Limestone  material,  occurs  in  rather  small,  scat- 
tered bodies  in  the  overflowed  bottoms  of  the  Limestone  and  Appalachian 
provincea  The  other  types  of  this  group  have  a  widespread  occurrence,  but 
so  far  as  the  soli  surveys  have  been  extended  they  individually  comprise  rela- 
tively small  area& 

AltaVista  fine  sandy  loam, — ^The  soil  is  a  gray  fine  sandy  loam,  underlain 
ordinarily  at  6  to  10  inches  by  a  compact,  heavy  flne  sandy  clay  or  clay  loam 
of  a  pale-yellow  or  yellow  color,  slightly  mottled  with  gray  or  shades  of  brown. 
The  mottling  is  more  pronounced  in  the  poorer  drained  situation&  The  type 
is  developed  on  stream  terraces  with  prevailingly  flat  surfaces.  Portions  of  it 
are  overflowed  in  times  of  high  floods,  but  none  is  so  frequently  inundated  as 
the  flrst  bottoms.  The  material  is  largely  from  the  soils  of  the  Piedmont 
Plateau.  Ck)tton,  corn,  and  oats  do  fairly  well.  Grass  and  forage  crops  should 
give  good  resulta 

Austin  fine  sandy  loam. — The  soil  is  a  brownish-yellow  or  reddish-gray  flne 
sandy  loam.  There  is  no  marked  difference  between  the  soil  and  subsoil,  and 
the  latter  often  extends  to  considerable  depths  without  change.  From  the  sur- 
face to  a  depth  of  about  3  feet  the  color  gradually  becomes  lighter.  The  soil  is 
of  sedimentary  origin,  having  been  formed  by  the  floods  of  the  streams  when 
they  flowed  at  a  higher  level.  Its  surface  Is  level,  with  an  elevation  of  from  40 
to  60  feet  above  the  present  level  of  the  streams.  The  type  is  well  drained  and 
Is  inclined  to  be  somewhat  droughty.  It  is  adapted  to  com,  cotton,  fruit,  and 
some  vegetables.  Considerable  sorghum  fodder  is  grown.  Alfalfa  can  be  suc- 
cessfully grown. 

Bastrop  fine  sandy  loom.— This  type  consists  of  6  to  12  inches  of  dark-brown, 
medium  to  flne  sandy  loam,  underlain  by  a  brown  flne  sandy  clay,  which  becomes 
lighter  in  color  and  heavier  in  texture  with  depth.  It  is  an  alluvial  soil  oc- 
cnrrlng  on  terraces,  and  has  a  comparatively  level  topography,  with  character- 
istic swells  and  depressions.  The  drainage  is  generally  good,  with  the  exception 
of  some  depressed  areas,  which  demand  surface  ditching.  The  type  is  seldom 
overflowed.  It  is  one  of  the  most  productive  of  the  alluvial  soils,  and  Is  adapted 
to  a  wide  range  of  crops,  including  cotton,  com,  sorghum,  oats,  alfalfa,  and 
pecans,  all  of  which  do  well. 

Bihh  fine  sandy  loam. — ^This  type  is  a  light-gray  flne  sandy  loam,  underlain 
by  gray  flne  sandy  day  mottled  with  yellow.  The  type  represents  flrst-bottom 
alluvial  material  derived  principally  from  noncalcareous  Ooastal  Plain  soils. 
It  is  subject  to  frequent  overflow.  The  soil  needs  drainage  and  applications  of 
lime  in  order  to  be  brought  into  proper  farming  condition.  Lespedeza  and  a 
number  of  wild  grasps  flourish,  affording  good  pasturage. 

Cahaha  fine  sandy  loam. — The  soil  to  a  depth  of  from  8  to  12  inches  is  a 
yellowish-gray  to  brownish-gray  flne  sandy  loam,  overlying  a  yellowish  to 
reddish-brown  heavier  flne  sandy  loam  to  flne  sandy  clay,  which  is  often  mottled 
below  24  inches  with  light  gray.  The  type  is  alluvial  in  origin  and  occupies  the 
older  and  higher  terraces  along  the  larger  streams  in  the  Ck)astal  Plain  of  the 
Onlf  States.  The  topography  is  level  to  gently  undulating,  and,  as  a  rule,  the 
drainage  is  fairly  good.  The  larger  part  of  the  type  is  above  possibility  of 
overflow,  though  some  of  it  is  inundated  for  short  periods  in  years  of  excessive 
flood.  In  Alabama,  Georgia,  and  parts  of  Mississippi  large  areas  of  this  type 
are  under  cultivation.    It  forms  one  of  the  most  important  agricultural  soils 
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for  general  farm  crops  and  the  beayler  types  of  truck.  It  averages  about 
one-half  bale  of  cotton  and  20  bushels  of  com  to  the  acre,  but  under  im- 
proved methods  of  management  these  yields  can  be  greatly  Increased. 

CJiastain  fine  sandy  loam, — ^The  soil  consists  of  grayish  and  dark-gray  fine 
sandy  loam  to  fine  sand,  underlain  at  from  2  to  4  or  5  feet  by  an  impervious, 
stiff  clay,  mottled  drab,  yellow,  and  red.  The  type  occurs  as  broad,  flat  stream 
bottoms,  and  is  for  the  most  part  subject  to  frequent  overflow.  None  of  this 
land  is  under  cultivation,  and  the  soil  has  the  appearance  of  behig  rather  un- 
productive. Along  some  of  the  lesser  streams  the  drainage  conditions  are 
somewhat  better,  overflows  being  not  so  frequent,  and  the  stiff  clay  subsoil  is 
usually  not  so  near  the  surface.  Portions  of  these  better  drained  stream  bot- 
toms could  be  brought  under  cultivation  and  could  probably  be  made  to  produce 
fair  crops  of  com,  oats,  and  forage. 

Oongaree  fine  Bandy  loom.— The  soil  is  a  brown  or  reddish-brown  medium 
fine  sandy  loam  or  loam  3  feet  or  more  in  depth.  In  some  areas  the  type  tends 
to  become  sandier  with  depth,  while  in  others  the  reverse  is  true.  In  places  it 
Is  somewhat  modified  by  coUuvlal  wash  from  the  uplands.  The  surface  is  gen- 
erally level.  The  type  occurs  principally  as  first  bottoms  along  swift-flowing 
streams  and  is  subject  to  occasional  overflow  during  very  wet  weather,  but  dur- 
ing the  remainder  of  the  year  it  is  sufficiently  well  drained  to  produce  ezcellenc 
crops  of  com,  cotton,  sorghum,  and  grasses.  Ck>tton  does  best  upon  the  higher 
and  better  drained  area& 

Cumberland  fine  sandy,  loam.— The  soil  is  a  light-brown  to  yellowish  sllty 
flne  sandy  loam,  8  to  15  inches  in  depth.  The  subsoil  consists  of  a  thin  layer  of 
yellowish-red  to  red  gritty  clay  or  clay  loam,  which  changes  quickly  into  a 
dark-red,  stiff  clay.  Occasionally  rounded  gravel  occurs  on  the  surftice  and  in 
the  soil.  The  type  occupies  rolling  and  sloping  terraces  along  the  larger 
streams,  and  has  excellent  drainage.  The  subsoil  is  often  partly  residual  from 
limestone,  while  the  soil  represents  anci^it  alluvium.  Almost  all  of  the  soil  is 
cultivated  to  general  farm  crops.  It  is  adapted  to  strawberries  and  small 
fmlts. 

Elk  fine  sandy  loam. — ^This  is  a  grayish-brown  fine  sandy  loam  to  heavy  flne 
sandy  loam,  underlain  at  about  6  to  10  inches  by  a  yellow  or  yellowish-brown 
fine  sandy  clay  of  moderately  friable  or  brittle  character.  The  type  occupies 
fiat  to  undulating  stream  terraces  standing  above  overflow.  On  the  Mgher, 
older  terraces  erosion  has  effected  in  places  a  gently  rolling  conflguration.  The 
soil  under  proper  management  conserves  moisture  well  and  gives  good  returns 
with  general  farm  crops^  Drainage  is  well  established  over  the  greater  pert  of 
the  type. 

•  Frio  fine  sandy  loam.— The  Frio  flne  sandy  loam,  being  partly  coUuvial  in 
origin,  differs  from  the  soils  adjoining  it  Where  the  adjoining  soil  is  Norfolk 
flne  sand,  the  type  consists  of  18  to  90  inches  of  gray  or  dark-gray  fine  sandy 
loam  or  loamy  fine  sand,  underlain  by  mottled  gray  and  yellow  waxy  heavy 
clay.  Sometimes  it  consists  of  terraces  of  brown  to  dark-brown  flne  sandy 
loam,  overlying  material  of  the  same  texture  but  more  compact.  When  culti- 
vated the  soil  is  loose  and  powdery,  but  in  its  native  state  tl^  surface  is 
slightly  packed. 

Genesee  fine  sandy  loam, — ^The  soil  consists  of  a  light-brown  to  dark-brown, 
moderately  heavy  fine  sandy  loam  from  10  to  20  inches  deep.  The  subsoil  has 
about  the  same  texture  as  the  soil,  but  is  usually  slightly  lighter  in  color. 
There  are  in  places  slight  variations  from  the  typical  soil,  owing  to  local 
erosion  and  to  deposition  of  sand  and  silt  over  small  areas  by  overflow  waters. 
Streaks  of  sand  and  silty  material  are  sometimes  encountered  in  the  soil  mass. 
Most  of  the  type  is  subject  to  annual  or  frequent  overflow.  It  is  mainly  a 
well-drained,  mellow,  friable  soil,  easy  to  tiU,  and  where  protected  from  over- 
flow it  is  admirably  suited  to  com,  oats,  clover,  and  timothy.  Com  yields 
upward  of  100  bushels,  and  oats  from  60  to  60  busheM  per  acre.  Cabbage, 
tomatoes,  and  other  truck  crops  can  be  profitably  grown. 

Holly  fine  sandy  loam. — ^The  soil  to  a  depth  of  8  to  10  inches  is  a  gray  to 
almost  white  fine  sandy  loam.  The  subsoil  is  a  sticky,  plastic  fine  sandy  clay 
to  silty  clay  of  a  mottled  gray  and  yellow  color.  The  tgrpe  is  developed  in  the 
first  bottoms  of  streams  where  it  is  subject  to  overfiow.  It  is  of  alluvial  origin^ 
consisting  of  material  washed  from  sandstone,  limestone,  and  shale  soils.  There 
are  areas  where  there  has  been  some  accumulation  of  coUuvial  material  from 
slopes  or  from  gulches  issuing  from  the  adjoining  highlands.  With  proper 
drainage,  com,  oats,  and  forage  crops  give  fair  to  good  results.  In  its  natural 
condition  the  type  is  best  suited  to  grass. 
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HoUton  fine  sandy  loam,-^To  a  depth  of  about  10  inches  the  soil  is  a  grayish 
to  brown  fine  sandy  loam,  containing  large  amounts  of  silt.  The  subsoil  is  a 
yellow,  heavy  fine  sandy  loam,  becoming  reddish  in  the  lower  profile.  The  type 
occurs  as  high  old  terraces  above  overflow.  Shales  and  interbedded  limestone  of 
the  Gonasauga  formation  often  underlie  this  type  at  no  great  depth.  The  topog- 
raphy is  level  to  gently  undulating,  permitting  good  natural  drainage.  The 
principal  crops  are  cotton  and  com.  The  yields  are  lower  than  on  adjoining 
fir^t-terrace  soils. 

HunUnfftan  fine  sandy  loam. — The  soil  is  usually  a  light-brown  to  dark- 
brown  fine  sandy  loam.  It  is  yellowish-gray  in  coloy  where  more  than  the 
average  amount  of  sand  is  present  The  subsoil  to  a  depth  of  98  Inches  is  of 
about  the  same  texture,  but  lighter  in  color,  though  in  places  it  contains  con- 
siderable organic  matter.  In  places  the  upper  subsoil  oontainB  considerable  fine 
material,  which  rapidly  decreases  with  depth  until,  at  about  80  Inches,  it  becomes 
a  fine  sand  of  loose  and  Incoherent  structure.  The  type  occupies  first  bottoms 
and  owes  its  origin  to  sediments  carried  from  the  uplands.  It  is  well  adapted 
to  both  4sesiers\  farming  and  trucking. 

Kalmia  fine  sandy  loam, — The  Kalmia  fine  sandy  loam  has  a  dark-gray  to 
brown  fine  sandy  loam  surface  soil  15  to  18  inches  in  depth,  overlying  a  yellow- 
ish-gray,  mottled,  heavier  fine  sandy  loam  or  sandy  clay.  The  type  is  alluvial 
In  origin  and  occupies  high  first  and  second  terraces  along  Coastal  Plain  streams. 
The  topography  is  nearly  level  to  gently  undulating,  and,  although  the  land  is 
seldom  overflowed,  much  of  it  is  poorly  drained,  especially  during  periods  of 
considerable  rainfall.  The  native  vegetation  includes  water  oak,  the  gums, 
hickory,  and  pine.  Some  cotton  is  grown,  but  the  type  seems  best  adapted  to 
com. 

La  Crosse  fine  sandy  loam, — ^The  soil  is  a  somewhat  compact,  dark-brown  to 
black  fine  sandy  loam  about  10  Inches  deep,  and  overHee  a  subBoll  of  ligtit- 
brown  fine  sandiy  loam,  which  grades  into  a  yellow,  rather  incoherent  fine  sand 
at  about  80  Inches.  The  topography  is  level  to  gently  undulating  or  dunelike 
where  the  soil  has  been  blown  by  the  wind.  The  type  occupies  a  low  terrace 
position,  and  natural  drainage  is  for  the  greater  part  good.  Fair  returns  are 
secured  from  the  production  of  potatoes,  sweet  com,  and  other  truck  crops. 
The  soU  is  in  need  of  lime  and  organic  matter. 

Leaf  fine  sandy  lown, — ^The  soli  is  a  light-gray  fine  sandy  loam,  usually  car- 
rying*  a  high  percentage  of  silt  The  subsoil  is  a  compact  Ught-gray  or  mottled 
gray  and  yellow  silty  day,  grading  downward  into  mottled  red  and  gray  or 
red  and  yellow  plastic  clay.  The  subsoil  is  too  dense  to  admit  of  good  aeration 
and  free  movement  of  moisture,  being  somewhat  sinllar  to  those  of  the  Sus- 
qndianna  series  both  in  stracture  and  in  color.  The  type  is  developed  on  stream 
terraces.  It  is  used  In  a  small  way  for  the  general  farm  crops  with  rather 
poor  average  results.  In  fiavorable  seasons  fair  yields  of  cotton  and  com  are 
made  when  fertHisers  are  applied  in  liberal  amounts. 

LIntonia  fine  sandy  loam, — ^The  soil  consists  of  yellowish-brown  to  dark- 
brown  silty  fine  sandy  loam,  averaging  about  10  inches  in  depth.  The  subsoil 
is  a  yellow  to  light-brown  silty  clay  loam.  The  type  occupies  second  bottoms, 
and  Is  well  drained.  It  is  derived  from  the  loessial  uplands,  comprising 
chiefly  the  Knox  and  Memphis  silt  loam.  The  soil  has  a  good  structure  and 
is  easily  maintained  in  good  condition.  Wheat,  com,  and  oats  do  well.  It  is 
particularly  adapted  to  early  potatoes  and  to  various  track  crops. 

MUler  fine  sandy  loam. — ^The  type  is  a  grayish-brown  to  reddish  fine  sandy 
loam  £rom  12  to  24  inches  deep,  underlain  by  a  red  heavy  fine  sandy  loam  or 
sandy  clay.  In  local  areas  the  soil  may  extend  to  a  depth  of  8  feet  This 
Is  an  alluvial  type,  formed  by  the  reworking  of  material  wasted  from  the 
Permian  Red  Beds.  The  higher  areas  are  seldom  if  ever  overflowed.  The  type 
is  well  drained,  except  in  small  local  areas.  It  is  a  good  soil  for  com  and 
cotton  and  is  also  well  adapted  to  track  and  fruits. 

MosfMntwn  fine  sandy  loam. — The  soil  to  a  depth  of  6  to  8  inches  is  a  red- 
dish-brown to  Indian-red,  light  to  heavy  flue  sandy  loam.  The  subsoil  is 
usually  simUar  in  color  to  the  soil,  but  is  more  compact  and  often  coarser  in 
texture.  Gravel  beds  are  encountered  within  the  soil  profile.  Rounded  gravel 
is  a  common  constituent  of  soil  and  subsoil.  The  type  is  of  alluvial  origin, 
having  been  derived  from  the  Upshur  soils.  Fairly  good  crops  of  com  are 
grown.    A  number  of  vegetables  do  well. 

Myatt  fine  sandy  loam. — ^The  soil  is  a  gray,  sticky  fine  sandy  loam  to  a  depth 
of  about  10  Inches.  The  subsoil  is  a  drab  or  gray  silty  clay  of  tough  consist- 
ency, mottled  with  iron  stains  and  usually  containing  a  large  percentage  of 
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iron  concretions  The  type  occurs  on  stream  terraces.  Drainage  is  poor. 
Very  little  of  this  soil  has  been  cultivated.  The  natural  growth  is  gum.  cypress, 
and  oak.  the  latter  producing  valuable  timt>er.  The  crop  yields  are  only 
moderate,  although  with  proper  drainage  and  good  treatment  it  is  believed 
this  soil  could  be  brought  into  a  good  state  of  productiveness.  Liming  would 
prove  beneficial. 

Ocklocknee  fine  sandy  loam, — This  type  consists  of  a  light-brown  or  gray  fine 
sandy  loam  about  10  inches  deep,  underlain  by  a  light-gray  or  mottled  brown, 
yellow,  and  gray  fine  sandy  loam  or  loam.  It  is  a  rather  variable  alluvial  soil, 
and  occupies  level  or  gently  sloping  bottoms.  In  some  places  the  drainage  is 
poor.  (}om  is  a  profitable  crop  and  cotton  does  well  on  the  better-drained 
area& 

Osage  fine  sandy  loam. — The  type  is  a  dark-brown  or  grayish-brown  fine 
sandy  loam  containing  considerable  organic  matter  and  overlying  a  yellowish- 
brown  or  grayish  subsoil.  It  occurs  along  small  streams  as  first  bottoms,  and 
is  derived  from  the  deposition  of  stream  sediments.  It  has  fair  natural  drain- 
age and  is  a  desirable  soil  for  com  and  the  staple  crops.  , 

Papakating  fine  sandy  loam. — The  soil  is  a  dark-brown  to  black  fine  sand  or 
fine  sandy  loam  varying  in  depth  from  a  few  inches  to  a  foot  or  more.  The 
subsoil  ranges  from  gray  to  yellowish  gray  in  color  and  is  generally  sticky 
and  compact.  The  type  occupies  first-bottom  positions  along  streams,  and  its 
topography  Is  nearly  level.  The  land  is  subject  to  annual  or  periodic  overflow. 
Drainage  is  poor  in  depressed  areas.  The  forest  growth  consists  of  cedar,  elm, 
and  soft  maple.  When  drained  and  cleared  the  type  is  well  adapted  to  com, 
oats,  hay,  potatoes,  and  vegetables. 

Podunk  fine  sandy  loam. — ^The  soil  to  a  depth  of  about  10  inches  is  a  dark- 
brown  fine  to  very  fine  sandy  loam.  The  subsoil  to  36  inches  or  more  is  a 
yellowish  silty  fine  sand.  More  or  less  finely  divided  mica  occurs  in  both  soil 
and  subsoil.  The  type  occurs  principally  as  flat  or  slightly  undulating  flrst 
bottoms  along  rivers  and  large  streams.  The  drainage  is  usually  good,  and 
the  soil  is  inclined  to  be  droughty  and  leachy.  It  is  of  recent  alluvial  origin 
and  is  subject  to  overflow  during  flood  stages  of  the  streams.  Originally  the 
land  was  forested  with  oak,  elm,  maple,  birch,  and  some  pine.  It  is  largely 
under  cultivation,  being  well  adapted  to  grasses  and  com. 

Sarpy  fine  sandy  loam. — This  is  a  rather  silty  fine  sandy  loam  to  a  depth  of 
about  12  inches,  where  it  is  underlain  by  fine  sand.  It  occurs  in  the  first  bot- 
toms of  streams  flowing  through  and  issuing  from  the  loessial  region.  The  type 
is  well  suited  to  general  farm  crops. 

Schuylkill  fine  sandy  loam. — ^The  surface  soil  consists  of  brown,  dark-brown, 
or  black  fine  sandy  loam  to  light  loam  10  inches  deep.  The  black  color  is  due 
in  part  to  an  accumulation  of  coal  dust  brought  down  the  river  from  the 
anthracite  region.  The  subsoil  is  a  light-brown  fine  sandy  loam  to  reddish- 
brown  fine  loam,  with  local  color  variations  of  yellow  or  gray.  It  is  sometimes 
either  micaceous  or  gravelly.  The  type  occupies  first  bottoms  along  the  Schuyl- 
kill River,  and  most  of  it  is  subject  to  overfiow.  Good  yields  of  general  farm 
crops  are  obtained.    The  soil  is  well  adapted  to  trucking. 

Teller  fine  sandy  loam. — The  soil  is  a  fine  sandy  loam  of  gray  or  yellow  color 
and  is  underlain  by  a  red  or  yellow  heavy  fine  sandy  loam.  The  type  occupies 
the  highest  river  terraces  and  is  above  the  limit  of  overfiow.  It  is  level  to 
gently  rolling  in  topography  and  has  good  natural  drainage.  It  is  of  anci^it 
alluvial  origin.  The  principal  crops  grown  are  cotton  and  com.  Some  attempt 
has  been  made  to  grow  peaches  on  the  type,  and  with  favorable  climatic  condi- 
tions they  should  do  well.  Uncleared  areas  of  the  type  are  usually  covered 
with  a  thick  growth  of  oak. 

Thompson  fine  sandy  loam. — This  is  a  grayish-brown  fine  sandy  loam,  under- 
lain at  about  6  to  15  inches  by  a  yellow  fine  sandy  clay,  usnaUy  mottled  with 
gray  and  shades  of  yellow  and  brown.  The  subsoil  is  sometimes  slightly  plastic, 
but  is  not  80  impervious  as  to  prevent  the  establishment  of  good  underdralnage 
by  ditching.  The  type  occurs  in  the  first  bottoms  of  streams  and  Is  subject  to 
overflow.  It  is  poorly  drained,  and  In  Its  natural  condition  is  best  suited  to  the 
production  of  native  grass  and  lespedesa  hay.  By  ditching  much  or  most  of  it 
can  be  profitably  utilize  for  com,  cowpeas,  oats,  cotton,  and  hay. 

Toaaway  fine  sandy  loam. — The  soil  to  a  depth  of  8  to  10  inches  consists  of  a 
light-brown  to  dark-brown,  mellow  fine  sandy  loam.  In  the  poorly  drained 
areas  the  soil  is  a  light  loam,  and  in  the  depressions  spots  of  brown  loam  con- 
taining very  little  sand  are  found.  The  subsoil  to  a  depth  of  36  inches  or  more 
is  a  light-brown  or  yellowish-brown,  loose  fine  sandy  loam.    In  some  places  a 
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Joamy  fine  sand  Is  encountered,  and  In  poorly  drained  areas,  where  silt  and 
vegetable  matter  have  accnmnlated,  the  subsoil  is  a  yellowish-brown  to  brown 
loam  or  silt  loam.  In  areas  bordering  large  streams  a  large  quantity  of  stream 
irravel  is  encountered  at  a  depth  of  about  2  feet  Both  the  soil  and  subsoil  are 
micaceous,  and  In  some  Instances  the  proportion  of  mica  present  is  sufficient  to 
give  the  soil  a  smooth  or  greasy  feel.  The  type  occupies  practically  level  areas 
along  creeks  and  in  oxbows  of  rivers.  It  is  an  alluvial  soil,  formed  by  the 
deposition  of  the  coarser  materials  from  the  streams,  modified  in  many  places 
by  collnvial  wash  from  mountain  slope&  Practically  all  of  the  type  is  under 
cultivation.  The  better-drained  areas  are  adapted  to  corn  and  hay,  and  on 
the  sandy  phase  melons  and  vegetables  do  well. 

Trinity  fine  sandy  loam, — The  soil  to  a  depth  of  about  10  inches  is  a  dark- 
brown,  usually  heavy  fine  sandy  loam.  The  subsoil  is  a  brown  to  black  heavy 
loam  to  clay.  The  type  occurs  in  first  bottoms  generally  near  the  footslopes 
where  there  has  been  more  or  less  deposition  of  material  from  adjacent  uplands. 
Except  for  occasional  overflows,  the  type  is  fairly  well  drained.  The  material, 
particularly  the  subsoil  portion,  is  derived  from  the  calcareous  prairies.  Good 
crops  of  cotton,  com,  forage,  and  sugar  cane  are  secured. 

Wahash  fine  sandy  loam. — The  soil  consists  of  a  brown  to  black  fine  sandy 
loam  about  12  inches  deep.  The  subsoil  varies  from  a  fine  sandy  loam  to  a 
fine  sand,  which  is  generally  dark  colored,  though  sometimes  changing  to  yellow 
at  about  24  Inches.  Frequently  a  larger  amount  of  fine,  rounded  gravel  is  dis- 
tributed throughout  the  subsolL  The  type  Is  alluvial  and  occupies  flat  bottom 
lands.  Some  areas  produce  heavy  yields  of  wheat,  oats,  and  com,  while  the 
well-drained  areas  are  better  suited  to  melons,  sugar  beets,  Irish  potatoes,  and 
alfalfa. 

Waverly  fine  sandy  loam. — ^The  soil  to  a  depth  of  15  Inches  is  a  light-brown 
to  gray  fine  sandy  loam,  the  sand  content  being  usually  high  and  of  the  finer 
grades.  The  soil  becomes  heavier  as  the  depth  increases,  and  at  from  15  to 
20  inches  grades  into  a  brown  fine  sandy  loam,  with  a  larger  percentage  of 
silt  and  clay.  The  sand  content,  depth  of  soil,  and  size  of  the  sand  particles 
vary  with  location.  The  type  generally  occurs  as  slight  ridges  along  streams. 
Its  elevation  above  the  streams  assures  good  drainage.  The  soil  is  alluvial  in 
origin.  It  is  productive  and  easily  cultivated,  and  in  seasons  of  average  rain- 
fall the  crop  yields  are  large.  The  type  is  best  adapted  to  com,  melons,  early 
vegetables,  and  alfalfa.  The  other  crops  successfully  grown  are  wheat,  oats, 
potatoes,  and  tobacco. 

Wf^eeling  fine  sandy  loam. — ^This  consists  of  about  10  inches  of  a  loose,  brown 
fine  sandy  loam,  resUng  on  a  yellowish-brown  fine  sandy  loam,  which  may  be- 
come slightly  heavier  at  20  to  30  inches  below  the  surface.  Below  30  inches 
the  texture  again  becomes  more  sandy.  The  material  is  alluvial,  and  the  type 
occurs  along  stream  courses  on  terraces  of  dlilerent  levels.  It  is  best  adapted 
to  melons  and  strawberries.  Qood  crops  of  wheat,  com,  potatoes,  and  hay  are 
also  produced.    Small  fruits,  such  as  raspberries  and  blackberries,  do  well. 

Yazoo  fine  sandy  loam. — ^The  soil  to  a  depth  of  from  8  to  12  inches  consists 
of  a  brown  fine  sandy  loam.  This  is  underlain  at  about  24  inches  by  a  brownish- 
colored,  compact  fine  sandy  loam.  Below  24  inches  a  bluish-colored  clay  loam 
is  often  encountered.  The  type  occurs  as  long,  low,  narrow  ridges  or  swells 
along  streams  and  old  stream  channels.  Its  drainage  is  good,  and  it  is  only 
in  times  of  most  general  Inundation  of  the  bottoms  that  the  type  is  completely 
covered  with  water.  It  is  of  alluvial  origin.  Practically  all  of  it  is  in  cultiva- 
tion to  cotton  and  com,  though  it  is  adapted  to  a  variety  of  general  farm  crops, 
as  well  as  to  fruit  and  truck  crops. 
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Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 


OalMte  fine  amdy  loam 

Ockkxskiiee  fins  sandy  loam. . 


Ifiltar  fins  sandy  loam... 
Frio  fine  sandy  loam. . . . 
Ealmia  fins  sandy  loam. 
Hyatt  fine  sandy  loam . . 
Huntington  flna  sandy 


Wabash  fine  sandy  loam. . 
Bastrop  fine  sandy  loam. . 
Coocarse  fins  sandy  loam. 


sandy  loam, 
loam... 


Barpy  fins  sandy 

Yasoo  fine  sandy  loam 
Apstln  fine  sandy  loam.. 


Thompson  line  sandy  loan 
Chastain  fine  sandy  ioam.u 
LintoDla  fine  sandy  loam.. 
Podmk  flna  sandy  loam. . 

Blhb  fins  sandy  loam 

Tozaway  fine  sandy  loam. 
Oanasoe  fine  sandy  loam 
Wavsrly  fine 


nndy  1 
sandy 


Taller  flna  sandy  loam 

Osage  flne  sandy  loam 

Wheelinff  fine  sandy  loam. .. . 
Cnmberland  flne  sandy  loam. 

AltaTista  flne  sandy  loam 

If  oshannoo  flne  sandy  loam. . 
La  Crosse  flne  sandy  loam.. . . 

Elk  flne  sandy  loam... 

BchayUriU  fine  sandy  loam . . . 
Papakating  flne  sandy  1 
Trinity  flne  sandy  loam 
Holly  flne  sandy  loam. 
Leaf  flne  sandy  loam. . 


TotaL. 


State  or  area.^ 


Alabama  1, 2, 8, 12, 14, 17,  H  S7;  KJasisiippI  8, 5, 9, 10, 12, 14,  20; 
South  Carolina  S. 

Alabama  3,  8, 17, 27, 32. 87;  ICIssissippi  0, 10. 14, 20 

Arkansas  3;  Louisiana 8, 12, 14;  Okfiboma  1;  Texas  11,  24,81.. 

Texas  28 

Alabama  1,2, 3, 0.12. 20, 82. 87;  ICIssisiippI  0, 10, 14, 20 

Alabama  2, 5,0;  Florida  1,7;  Louisiana  12;  ]&sisaippllO,a  U. 

Alabama  6,  11,  87;  ArkansM  1;  Pennsylvania  2,  8,  11;  west 
Virginia  i  4. 10. 

Indlana&m:  Minnesota  1;  Nebraska  6;  OklahoQa  1 

Texas  2, 3. 88 

Aktbama88;  Oeotglal8;  North  Carolina  10, 17;  South  Caroltaa 
18:  Virginia  4. 

Ataibamae,U,  16;  West  Virginia  2 

Missouri  0»  10. 18,16 

Louisiana  4,  ^;  MteiasipplO 

Texas  26, 88 

Mississippi  20 

Georgia  11, 10 

Indiana  2,  8;  Kentucky  6 

OsBneetieat2:  New Hamjahin  1; 2;  NewYoric4 

Alabama  87:  MissiMpiil  oTnL 

North  Carolina  13  271  Virginia  0 

New  York  2, 6, 10, 11;  WlseonsittO 

nUnois  1;  Indiuia  2,  8,  8;  KanHioky  0;  Missteippi  4;  Mis- 
souri 2, 21. 

Oktehoma2. 

Missouri  6 

Ohio  6;  W«BtVliginia«,7. 

Alabama  35:  Kentucky  8 

North  Carolina  18 

Pennsylvania  6 

WIsoensinO 

Alabama  28 

Pennsylvania  8 

New  York  5 

Texas  1 

Alabama  20 '. 

Ml88i88ippl5 


Acres. 


814,088 

200,408 
208,004 
106,888 
158,380 
80,660 
08,080 

81,700 
01,410 
61,073 

46,400 
80,000 

S;^ 

82,448 
28,028 
28,410 
28,234 
36,783 
35,162 
34,883 
30,800 

11,713 
11,620 
8,012 
6,008 
8,068 
8,564 
8,073 
8,008 
2,880 
2,170 
1,600 
1,472 
1,472 


1,708,010 


1  For  key  to  numbers  In  this  oohunn  see  p.  788. 


TEBY  FINS  SANDY  LOAM   PHASE. 

The  soils  of  the  very  fine  sandy  loam  texture  occupy  a  comparatiyely  small 
area  in  the  River  Flood  Plains  province,  being  confined,  so  far  as  the  soil  sur- 
veys have  been  extended,  to  the  first  bottoms,  principally  near  the  banks  or 
streams 

These  soils  are  adapted  to  the  same  crops  as  the  fine  sandy  loams  and  require 
about  the  same  kind  of  treatment  They  are  a  little  more  productive  than  the 
corresponding  members  of  the  flne  sandy  loam  group. 

Oenesee  very  fine  sandy  loam» — ^The  soil  is  a  brown  or  grayish-brown  very 
fine  sandy  loam  about  10  inches  in  depth.  The  subsoil  is  a  light-brown  or 
yellowish-brown  very  flne  sandy  loam,  though  there  is  some  variation  in  texture 
and  in  some  places  in  the  lower  subsoil  lighter  textured  material  is  encoun- 
tered. The  topography  is  usually  fiat  and  the  natural  drainage  deficient  The 
better  drained  areas  have  a  high  agricultural  value  for  general  farm  crops  or 
certain  kinds  of  truck. 

Miller  very  fine  sandy  loam, — The  soil  consists  of  a  pinkish-red  or  chocolate- 
red,  friable,  very  fine  sandy  loam,  having  a  depth  of  20  to  80  inches  or  more. 
The  subsoil  may  consist  of  darker  colored  material  or  there  may  be  very  little 
change  in  the  material  throughout  the  3-foot  profile.  Cotton,  com,  and  alfalfa 
should  do  well. 

Olivier  very  fine  sandy  loam. — ^The  soil  to  an  average  depth  of  about  10  inches 
is  a  grayish-brown,  mellow,  very  fine  sandy  loam,  usually  with  a  high  silt  con- 
tent. The  subsoil  is  a  mottled  yellow  and  drab  or  rather  dingy  yellow  silty 
clay  loam.  The  type  is  characteristically  developed  on  slight  ridges  standing 
but  a  few  feet  above  the  general  level  of  the  surrounding  flat  soils.  Drainage 
is  well  established.  Sugar  cane,  com,  cowpcas,  sweet  potatoes,  Irish  potatoes, 
and  a  number  of  vegetables  can  be  successfully  grown. 
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Onage  very  fine  aandy  loam, — ^The  soil  la  a  brown,  grayish-brown,  or  brownish- 
gray  very  fine  sandy  loam  about  12  inches  deep,  underlain  by  a  heavier  textured 
very  fine  sandy  loam  of  brownish-gray  or  brownish-drab  color.  The  lyiie  Is 
lefvel  to  gently  undulating,  and  usually  occurs  at  a  higher  elevation  than  the 
heavio-  members  of  the  series,  so  that  its  drainage  is  better  and  it  Is  earlier  »nd 
better  adapted  to  the  production  of  com,  potatoes,  and  general  truck  crops. 

Sarpy  very  fins  sandy  to<M».— The  soil  of  this  type  consists  of  a  light  brownish- 
gray  or  grayish-brown  very  fine  sandy  loam  averaging  about  12  inches  deep. 
The  subsoil  is  usually  coarser  in  texture,  grading  into  a  very  fine  tiand  or  fine 
sand,  though  in  local  spots  this  looser  subsoil  is  separated  from  the  surfd>;e  soil 
by  an  intervening  stratum  of  very  fine  sandy  loam,  slightly  heavier  than  the 
soil  Itself.  This  intermediate  layer  is  rarely  over  6  or  8  inches  in  thickness, 
however,  and  is  never  thick  enough  to  interfere  with  the  subsurface  drainage 
afforded  by  the  loose,  porous,  deep  subsoil.  The  type  is  nearly  level  to  gently 
undulating  or  sllfl^tly  ridged  in  topography,  and  occurs  in  the  broad  bottoms  of 
the  MiSBissippi,  Missouri,  and  other  large  rivers  of  the  Central  Western  States. 
It  is  a  valuable  soil  for  general  farm  crops  and  vegetables 

Wnhash  very  fine  sandy  loam. — ^Thls  is  a  dark-brown  to  black,  friable,  very 
line  sandy  loam,  rich  in  organic  matter,  overlying  at  a  depth  of  about  18  or  20 
Inches  lifter  colored  and  somewhat  heavier  material.  It  mellows  up  readily, 
with  little  tendency  to  clod,  and  is  a  desirable  soil,  being  well  adapted  to  such 
vegetables  as  cabbage,  onions,  and  potatoes.  Com  and  <jats  nhonld  give  splendid 
yields,  although  the  latter  crop  might  give  some  trouble  with  lodging. 

Yazoo  very  fine  sandy  loam. — ^The  soil  is  a  light-brown  or  grayish-brown, 
rather  loose  very  fine  sandy  loam,  ranging  in  depth  from  about  8  to  20  inches. 
The  subsoil  is  a  brown  or  light-brown  very  fine  sandy  loam,  more  or  less  mottled 
with  rusty  brown.  The  soil  is  typically  and  mainly  developed  along  river 
fronts,  where  it  occupies  the  well-drained  natural  levees.  It  is  easily  tilled 
and  requires  frequent  replenishm^t  of  the  organic  matter  content  in  order  to 
supply  crops  with  sufficient  moisture  during  dry  spells.  A  number  of  vegetables 
do  well.    Com  and  cotton  make  fair  yields 

Area  and  distribution  of  the  very  fine  sandy  loams. 


Sou  name. 

State  or  araa.i 

Aczes. 

Ymoo  very  fine  aand  J  knm 

T^iff^im  4:  M IfffffffffippI  1 

48,440 

Sany  very  fine  sandy  loun 

ir^riMM  ^;  Mlnn^rl  $,  f ft , ,      , 

17,094 
13|m8 

WaGiah  very  fine  aandy  loam 

Ooace  very  fine  aandv  loam 

Kan!?{i9  9... '...x..         .  .      x         .    ».. 

4,090 

Ooiene  very  fine  sandy  loam 

Pennsylvania  4. 

2M4 

Ollviev  Tery'flne  sandy  loam 

Tf5mi«i^na10 .    ...  ..  .  .s....... 

1,686 
1,472 

miJar  very'flne  sandy'loam 

I/0Uisiana4.  . 

Tola] 

80,060 

1  For  key  to  numbers  in  this  column  see  p.  738. 
LOAM  GROUP. 

The  loams  of  the  River  Flood  Plains  province  comprise  a  large  total  area, 
being  very  eactensive  in  the  first  bottoms. 

They  require  more  Intensive  cultivation  than  do  the  light-textured  soils  and 
tBomewhat  heavier  Implements  and  stock  to  secure  and  maintain  a  good  struc- 
tural condition.  The  first-bottom  types  are  also  more  difficult  to  protect  from 
overflow  and  to  keep  in  a  proper  condition  of  drainage,  but  on  the  other  hand 
these  soils  are  considerably  more  productive  in  both  the  first  and  second  bottom 
developments.  Fertilizers  are  generally  not  needed  except  occasionally  In  small 
applications  on  some  of  the  poorer  terrace  types.  Applications  of  lime,  how- 
ever, are  beneficial,  particularly  in  the  case  of  those  poorly  drained  types  of 
both  terraces  and  first  bottoms  which  have  not  been  influenced  to  any  consid- 
erable extent  by  material  washed  from  limestone  or  calcareous  soils. 

The  loams  are  much  better  suited  to  the  general  fbrm  crops  than  are  the 
aandy  loams,  giving  heavier  yields  of  nearly  all  crops,  Oats,  com,  grass,  wheat, 
tmgar  cane,  and  a  number  of  forage  crops  give  heavy  yields.  CJotton  gives  heavy 
yields  in  the  South  where  the  crop  is  not  attacked  by  the  boll  weevil.  Medium 
late  truck  crope,  such  as  cucumbers^  tomatoes,  and  cabbage,  can  be  grown  to 
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udvantage,  especially  on  those  types  of  the  terraces  which  have  good  natural 
drainage. 

The  Ocklocknee,  Wabash,  Yazoo,  €k)ngaree,  Huntington,  Genesee,  Waverly, 
Bibb,  Miller,  and  Trinity  are  the  most  extensive  first-bottom  members  of  the 
group,  while  the  Cumberland  and  Cahaba  are  the  most  important  terrace  type& 

AltaVista  loam. — The  soil  is  a  light-gray  to  dark-gray  silty  loam  to  fine  sandy 
loam,  averaging  about  8  inches  in  depth.  The  subsoil  Is  composed  of  pale-yel- 
low silty  loam  to  fine  sandy  loam  and  is  underlain  at  about  12  Inches  by  friable 
to  plastic  yellow  silty  clay  to  fine  sandy  clay.  In  slight  depressions  the  soil  is 
usually  a  dark-gray  heavy  silty  loam,  underlain  by  plastic  yellow  silty  clay, 
sometimes  showing  red  and  drab  mottlings.  The  type  is  of  alluvial  origin  and 
occupies  level  to  undulating  stream  terraces.  It  is  well  suited  to  the  produc- 
tion of  cotton,  corn,  oats,  and  grass. 

Amite  loam. — ^The  soil  consists  of  brown  or  light  chocolate  colored  loam  about  8 
inches  deep,  underlain  by  a  yellowish  or  reddish  clay  loam  subsoil  of  uniform 
texture  to  a  depth  of  36  inches.  The  type  is  of  alluvial  origin  and  occupies  the 
higher  bottoms  and  terraces.  It  is  a  good  com  soil,  producing  from  90  to  40 
bushels  per  acre,  and  Is  also  adapted  to  cotton,  sugar  cane,  and  some  truck 
crops. 

Aroostook  loam. — ^The  soil  consists  of  a  yellowish-brown  or  dark-brown  heavy 
loam  from  8  to  10  inches  deep.  The  subsoil  in  the  upper  10  inches  is  a  mottled 
gray  to  brown  silty  loam  to  silt  loam  and  below  this  a  mottled,  compact  Mlt 
loam  in  which  the  gray  color  predominates.  The  type  is  inclined  to  be  sticky 
when  wet,  on  account  of  a  relatively  higher  clay  content,  and  is  locally  called 
'*  clay  land."  It  occupies  more  or  less  distinctly  developed  terraces  at  the  foot 
of  slopes  bordering  streams.    Oats  and  grass  do  well  and  potatoes  fiiirly  well. 

Bihh  loam. — The  soil  to  a  depth  of  8  or  10  Inches  is  a  light-gray  to  white, 
rather  compact  loam  or  silty  loam.  The  subsoil  Is  a  white  or  nearly  white  silt 
loam  to  silty  clay  loam,  usually  mottled  with  yellowish  or  brownish  colors. 
The  type  occupies  flat  first  bottoms  and  is  subject  to  poor  drainage  conditions  and 
overflow.  The  material  Is  derived  from  Coastal  Plain  soils.  The  tendency  to 
bake  and  to  become  compact  frequently  results  in  decidedly  unfavorable  struc- 
tural conditiona  Wild  grasses  flourish  on  this  soil,  atlording  excellent  grazing. 
The  type  is  well  suited  to  hay  crops.  Com  and  cotton  give  only  moderate  yields. 
Ditching  is  very  much  needed  to  insure  better  drainage  Applications  of  lime 
would  also  improve  the  condition  of  the  soil. 

Blanco  loam. — The  soil  consists  of  a  gray  heavy  loam  to  silt  loam  about  10 
inches  deep.  When  dry  and  baked  a  thin  gray  crust  is  formed  on  the  surface, 
but  when  wet  or  recently  cultivated  the  surface  has  a  light-brown  color.  The 
soil  grades  into  a  light-brown  heavy  loam  to  silt  loam  subsoil,  which  gradually 
becomes  heavier  as  depth  increases  and  at  from  30  to  36  inches  changes  to  a 
heavy,  plastic  silty  loam  of  a  more  decided  brown  color  than  the  upper  soil. 
The  type  occupies  almost  level  areas  along  river  courses.  It  is  alluvial  in 
origin  and  represents  quite  recent  stream  deposits.  Its  position  along  stream 
courses  and  its  level  topography  make  it  possible  to  irrigate  a  very  large  part 
of  this  type.  The  soil  is  well  adapted  to  general  farm  crops  and  to  vegetables, 
but  its  limited  acreage  in  any  one  locality  causes  it  to  be  a  soil  of  minor 
importance. 

When  irrigation  is  practiced  ct>tton  produces  from  three-fourths  of  a  bale 
to  a  bale,  and  corn  from  50  to  60  bushels  per  acre.  Irish  potatoes  give  excellent 
yields,  and  sweet  potatoes  also  do  fairly  well.  From  3  to  6  cuttings  of  alfalfa 
are  obtained  on  irrigated  areas,  with  an  average  yield  of  one-half  ton  per  acre. 

Buckner  loam. — The  soil  is  a  dark-brown  to  nearly  black  loam  about  12  to  15 
Inches  deep.  The  subsoil  is  lighter  brown  in  color  and  often  lighter  in  texture 
than  the  soil.  The  type  is  developed  on  terraces  or  fiat-topped  ridges  holding 
essentially  the  position  of  a  second-bottom  soil.  It  is  well  suited  to  cotton,  com, 
grain,  and  forage  crops. 

Cahaba  loam. — The  soil  to  a  depth  of  from  4  to  10  inches  consists  of  a  grayish- 
brown  light  loam  often  approaching  a  fine  sandy  loam  in  texture.  The  subsoil 
is  a  brownish  to  reddish-brown  clay  loam  to  clay.  The  darker  gray  surface 
soil  and  the  occasionally  mottled  subsoil  are  generally  found  in  the  lower  lying 
and  level  areas.  The  type  represents  a  second-bottom  alluvial  soil  confined  to 
the  larger  streams  of  the  Gulf  Coast  States.  The  topography  is  undulating  to 
level.  The  soil  in  the  depressions  is  usually  heavier  than  on  the  swella  Drain- 
age varies  according  to  topography,  and  the  lower  lying  areas  frequently  require 
ditching.     The  original  timber  growth  consists  of  hardwood  and  pine.     With 
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good  drainage  the  soil  is  suited  to  the  production  of  crops  like  com,  cotton,  and 
forage. 

Congaree  loam, — The  soil  is  a  brownish  to  reddish-brown  fine  sandy  loam  to 
medium  heavy  loam  from  4  to  8  Inches  deep.  The  subsoil  is  a  grayish-brown  or 
reddish  plastic  clay,  sometimes  mottled  with  gray,  and  carrying  considerable  fine 
sand.  In  small  local  areas  the  soil  is  deeper  and  lighter  in  texture.  This  is 
an  alluvial  soil  occupying  flood  plains  of  creeks  and  smaller  streams,  generally 
containing  considerable  organic  matter.  It  is  subject  to  frequent  overflow.  It 
is  a  good  cotton,  grass,  and  com  soil,  and  when  properly  drained  is  adapted 
to  a  wide  variety  of  crops. 

Cumberland  loam. — The  soil  is  a  brown,  rather  mellow  loam  6  to  15  inches 
deep.  This  is  underlain  by  a  brown  to  reddish-brown  clay  loam  subsoil.  Some 
rounded  gravel  occurs  in  both  soil  and  subsoil.  The  type  occupies  second  bot- 
toms or  high  terraces  along  streams,  occurring  mainly  in  the  horseshoe  bends. 
The  surface  is  generally  rolling  and  drainage  is  good.  This  is  a  sedimentary 
soil,  composed  of  materials  washed  from  the  uplands  intermingled  with  mate- 
rials brought  from  a  greater  distance  by  the  river.  It  is  well  suited  to  general 
farm  crops  and  is  also  used  for  truck  crops,  small  fruits,  and  orchards. 

Elk  loam. — ^The  soil  of  this  type  is  a  brownish-gray,  medium-textured  loam 
6  to  8  Inches  deep.  The  subsoil  is  a  yellowish-brown,  heavy  flne  sandy  loam 
or  sandy  clay,  somewhat  mottled  below  a  depth  of  2  or  3  feet  Quartz  gravel 
is  sometimes  present  in  the  subsoil.  The  type  occurs  as  second  terraces  or 
filled-in  and  abandoned  channels.  It  is  not  subject  to  overflow.  It  is  alluvial 
in  origin,  the  sediments  being  derived  from  limestone,  sandstone,  and  shale 
soils.  The  soil  is  principally  used  for  corn,  wheat,  oats,  and  grasses.  Com 
yields  25  to  40  bushels,  wheat  10  to  20  bushels,  and  oats  30  to  50  bushels. 

Franklin  loam. — This  type  consists  of  a  brown  loam  to  heavy  flne  sandy 
loam  with  an  average  depth  of  10  inches,  underlain  by  a  sandy  loam  whose 
color  is  lighter  brown.  The  subsoil  varies  in  texture  and  may  be  either  lighter 
or  heavier  than  the  soil.  The  type  is  alluvial  and  has  a  nearly  level  topography. 
It  is  formed  largely  by  wash  from  hills  covered  by  Lamar  soils.  Though  seldom 
subject  to  overflow,  much  of  the  type  needs  artificial  drainage.  Cultivation  is 
not  as  extensive  as  it  should  be    Ck)tton  and  com  are  the  principal  products. 

Frio  loam. — The  Frio  loam  consists  of  14  inches  of  grayish-brown  loam  con- 
taining a  rather  high  percentage  of  silt  and  flne  sand.  The  type  has  a  grayish 
and  sometimes  yellowish  appearance  on  the  surface,  but  appears  much  darker 
immediately  below.  The  subsoil  is  a  light-brown  to  gray  loam,  much  lighter  in 
color  and  heavier  in  texture  than  the  surface  soil.  Owing  to  its  loamy  character 
this  is  an  easy  soil  to  work  under  irrigation,  but  puddles  easily  if  stirred  when 
too  wet  It  has  been  mainly  derived  from  a  deposition  of  soil  material  from 
the  Frio  and  Nueces  Rivers,  but  has  also  been  influenced  to  some  extent  by  wash 
from  nearby  hills. 

Genesee  loam. — ^The  soil  consists  mainly  of  a  mellow,  friable,  brown  to  dark- 
brown  medium  loam  to  silty  loam  about  8  to  20  inches  deep.  The  subsoil  is  a 
flne  loam  to  clay  loam  ranging*  in  color  from  light-brown  to  yellowish-brown. 
In  places  a  substratum  of  coarse  material  is  encountered  below  3  feet  The  type 
mainly  occupies  level  flrst  bottoms  subject  to  overflow.  Artiflcial  drainage  is 
generally  necessary  to  insure  ,best  results  in  the  lower-lying  phase.  Along 
some  of  the  smaller  streams  of  steeper  gradient  the  type  is  not  subject  to  over- 
flow and  is  usually  well  drained.  When  protected  from  overflow  and  thoroughly 
drained  this  is  a  good  soil  for  corn,  wheat,  grass,  oats,  onions,  carrots,  and 
cabbnge.  Com  yields  from  40  to  upward  of  100  bushels  per  acre,  oats  about 
40  bushels,  hay  1  to  3  tons,  onions  from  500  to  800  bushels,  and  carrots  as  high 
as  1,000  bushels  per  acre.  Potatoes  and  tomatoes  do  welL  Celery,  asparagus, 
beets,  and  sugar  com  produce  fair  to  good  yield  a 

Holly  loam. — The  soil  of  the  Holly  loam  varies,  according  to  its  position  with 
reference  to  the  streams  along  which  it  occurs,  from  a  silty  to  rather  sandy 
loam  of  gray  to  brownish  color  and  from  8  to  12  inches  in  depth.  The  subsoil 
is  also  variable  in  color  and  texture,  ranging  from  a  mottled  yellow  and  gray 
sllty  loam  or  silty  clay  to  a  brownish  flne  loam  or  clay  loam  containing  small 
amounts  of  chert  gravel.  The  natural  drainage  is  generally  poor,  and  overflows 
are  frequent.  The  soil  is  apt  to  clod  if  plowed  while  too  wet  The  type  is  of 
alluvial  origin,  the  sediments  consisting  of  wash  from  limestone,  sandstone,  and 
shale  uplands.  The  agricultural  value  of  this  soil  is  inferior  to  that  of  the 
greater  part  of  the  Huntington  series.    The  type  is  best  adapted  to  pasturage. 

HoUton  loam. — ^The  type  consists  of  a  yellowish-gray  to  light-brown  silty  loam 
or  vei-y  flne  sandy  loam,  8  to  10  inches  deep,  underlain  by  a  yellowish-brown 
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Bllty  claj  or  Tery  fine  sandy  clay,  slightly  mottled  with  redder  colors  In  the 
lower  depths.  The  subsoil  Is  free  from  gravel,  but  In  places  waterwom  gravel 
is  scattered  over  the  surface.  The  soil  is  generally  deficient  in  humus  and 
when  dry  its  surface  has  an  ashy-gray  color.  The  type  occurs  as  high  stream 
terraces  which  have  frequently  been  modified  by  erosion.  A  large  part  of  the 
type  is  under  cultivation,  although  it  is  not  considered  productive.  Ck)m  and 
wheat  are-  the  principal  crops.  Limited  areas  are  devoted  to  oata  sorghum, 
eowpeas,  hay,  and  pasturage. 

HunUngton  loom.— The  soil  is  a  brown  loam  to  silty  loam,  usually  from  10 
to  12  inches  deep,  and  is  imderlain  by  light  or  darlc-brown  loam,  silty  loam,  or  clay 
loam.  A  sandy  loam  is  sometimes  encountered  in  the  lower  part  of  the  sublsoil. 
The  type  Is  level  to  slightly  rolling  and  occurs  mainly  as  stream-bottom  land 
subject  to  overflow.  It  may  also  be  found  in  small  upland  depressions.  The 
soil  is  best  adapted  to  the  production  of  com  and  hay,  and  much  of  it  is  used  for 
pasture.  It  is  adapted  to  truck  crops  where  high  water  is  not  likely  to  cause 
Injury. 

Jaokmm  loam.-— The  soU  is  a  light-brown  loam  to  an  average  depth  of  14 
inches,  grading  into  a  mottled  sandy  clay  or  clay  subsoil.  The  type  occurs  as 
second  bottoms,  with  a  gently  rolling  surface,  and  is  mainly  alluvial  in  origin, 
though  modified  to  some  extent  by  alluvial  wash.  The  soil  produces  about  15 
bushels  of  wheat  and  from  25  to  40  bushels  of  com  per  acre.  Onions  give  large 
yields.  The  soil  is  well  adapted  to  light  farm  crops  and  to  truclc,  wrapper  to- 
bacco, and  peaches. 

Johnston  loam. — ^Thls  is  a  black  mucky  loam  to  heavy  sandy  loam,  underlain 
at  about  16  inches  by  gray  heavy  sandy  clay  mottled  with  yellow.  The  soil 
is  typically  developed  In  the  first  bottoms  of  streams  in  strips  along  the  outer 
edge  of  the  bottoms.  There  has  been  in  places  some  addition  of  material  from 
adjoining  slopes  through  colluvial  action,  but  the  greater  part  of  the  component 
material  is  of  alluvial  origin.  The  elevation  is  a  little  above  the  associated 
swamp  areas,  and  in  places  the  soil  approaches  a  second-bottom  position,  yet 
the  Johnston  loam  is  typically  a  first-bottom  soil  and  is  subject  to  overflow. 
It  remains  wet  throughout  a  good  part  of  the  year,  which  accounts  for  the 
accumulation  of  a  large  supply  of  organic  matter.  Some  areas  of  the  soil 
can  be  cultivated  in  dry  years.  With  drainage  and  diking  most  of  it  could  be 
profitably  used  fbr  corn,  grass,  and  vegetables,  such  as  cabbage  and  onion& 

KalnUa  loom, — ^The  soil  is  a  light-brown  to  pale-yellow  loam.  The  subsoil  is 
a  yellow,  compact  loam,  frequently  mottled  with  grayish  colors.  The  type  occu- 
pies second  bottoms,  and  has  moderate  to  poor  drainage.  Its  average  yields 
are  light  With  drainage  and  liberal  applications  of  manure  yields  can  be 
materially  increased. 

MUler  loam. — The  soil  is  a  brown,  reddish-brown,  or  red  heavy  fine  sandy 
loam  to  silty  loam,  varying  in  depth  from  10  to  16  inches.  The  subsoil  is  a 
red  or  reddish-brown  rather  heavy  loam  to  silty  clay.  The  type  occurs  as 
stream-bottom  land,  and  is  largely  composed  of  wash  from  Permian  Red  Beds. 
The  principal  crops  grown  on  the  type  are  corn,  6a ts,  wheat,  and  cotton.  Ck)m 
will  yield  from  40  to  00  bushels,  wheat  from  20  to  35  bushels,  and  oats  from 
40  to  00  bushels  per  acre.  Cotton  will  often  yield  more  than  a  bale  to  the 
acre.    Alftilfa  should  do  well  on  all  well-drained  areas  of  this  soil. 

Moshannon  loam. — The  soil  Is  a  brownish-red  to  Indian-red  loam  8  inches 
deep.  The  subsoil  has  the  same  color  as  the  soil,  but  the  sand  content  increases 
with  depth.  At  80  inches  a  layer  of  compact  material  is  frequently  encoimtered 
ranging  from  fine  sandy  loam  to  clay  loam.  Rounded  gravel  occurs  throughout 
the  soil  and  subsoil.  The  type  is  of  alluvial  origin,  being  derived  from  the 
Upshur  soils.  It  produces  heavy  yields  of  corn,  grass,  and  clover.  Wheat  and 
oats  do  well,  but  the  straw  is  liable  to  be  heavy  Plough  to  cause  lodging.  The 
better-drained  areas  make  good  crops  of  potatoes. 

Ocklocknee  loam, — ^The  soil  Is  a  brown  heavy  sandy  loam  to  heavy  loam  8  to 
24  inches  In  depth,  with  a  subsoil  of  a  grayish  clay  loam  or  sandy  clay,  mottled 
with  brown,  yellow,  and  red.  Both  soil  and  subsoil  are  somewhat  variable. 
The  type  occupies  bottom  lands  and  is  for  the  most  part  alluvial,  though  some 
snoall  areas  are  probably  colluvial  in  formation.  It  consists  princiiially  of 
materia]  derived  from  Coastal  Plain  soils.  In  some  localities  it  is  subject  to 
overflow.  The  timber  growth  consists  of  white  and  water  oak,  gum,  hickory, 
magnolia,  and  shortleaf  pine.  There  is  often  a  dense  undergrowth  of  vines, 
briars,  and  shrubbery.  Some  of  the  soil  is  cultivated  to  cotton,  corn,  oats, 
Johnson  grass,  sorghum,  sugar  cane,  and  alfalfa,  producing  good  yields  where 
drainage  is  sulficient. 
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Sanders  loam.— -The  soil  is  a  dark-brown,  reddish-brown,  or  gray  loam.  The 
subsoil  is  lighter  in  color  and  generally  heavier  in  texture.  The  type  occurs 
in  the  overflowed  bottoms  of  streams  in  eastern  Texas  and  northwestern  Lout- 
6lana.  It  is  considered  a  good  com  soil,  producing  as  much  as  45  bushels  per 
acre  where  well  drained.  It  is  not  considered  so  good  for  cotton,  producing 
about  one-half  bale  per  acre.  Bermuda  and  Johnson  grass  flourish.  The  soil 
generally  is  in  need  of  drainage. 

Barpy  loam,— The  soil  of  the  Sarpy  loam  is  a  dark-gray  to  almost  Uaek, 
rather  flne-textured  loam  with  an  average  depth  of  about  10  inches.  An  ex- 
posed surface  of  the  soil  when  dry  has  a  light-gray  color,  but  upon  wetting  it 
becomes  almost  black.  The  soil  is  immediately  underlain  by  a  ydlowiah-gmy 
subsoil,  which  is  generally  a  very  flne  sandy  loam  containing  large  amounts  of 
coarse  silt.  In  some  areas,  however,  the  subsoil  is  a  light  flne  sandy  loam  «r 
silt  loam.  The  contrast  between  the  soil  and  subsoil  is  fklrly  distinct  The 
type  occupies  the  low  ridges  and  higher  elevations  of  first  bottoms,  rising  prob- 
ably 6  or  10  feet  above  the  neighboring  lowlands.  Because  of  its  texture  and 
structure,  which  allow  rapid  seepage  of  rain  water,  and  its  elevation,  which  is 
usually  above  normal  overflow,  it  has  good  drainage.  All  general  farm  cxopl^ 
Including  com,  wheat,  oats,  clover,  and  alfalfa,  do  well,  and  large  yields  are 
secured.    This  soil  is  also  well  adapted  to  a  large  number  of  truck  cn^M. 

Towaway  loam, — ^The  soil  to  a  depth  of  8  to  15  Inches  consists  of  a  black, 
dark-brown  or  dark-gray  silty  loam  or  loam.  I^lcal  areas  o<mtaln  la]«e 
amounts  of  organic  matter.  Spots  of  dark-gray  or  brown  silty  leaai  to  very 
flne  sandy  loam  are  of  frequent  occurrence.  The  subsoil  is  a  brown  or  yellowish- 
brown  silty  loam  or  loam.  In  places  the  silty  material  grades  into  a  yellowish 
or  white  silty  clay  at  20  to  24  inches,  and  occasionally  at  80  inches  a  highly 
micaceous  fine  sandy  loam  or  flne  sand  is  encountered.  The  type  is  an  alHrvlAt 
soil  occupying  river  bottoms.  In  some  places  it  has  a  gradual  slope  toward  the 
upland,  while  in  others  it  is  flat.  A  large  part  of  It  Is  subject  to  overflow. 
Practically  all  of  the  type  is  under  cultivation  or  included  in  pasture.  It  Is 
ocmsidered  a  very  productive  soil  and  is  especially  adapted  to  com,  grass,  and 
rye.    On  some  areas  celery,  cabbage,  cucumbers,  and  pumpkins  would  do  w^. 

Trinity  loam.— The  soil  to  a  depth  of  about  12  Inches  Is  a  dark-brown  to 
black  loam  or  silty  loam.  The  sabsoil  is  a  heavy  loam  to  clay  loam  of  some- 
what stifT  and  plastic  structure  and  usually  dark  brown  to  nearly  black  In  color. 
l%e  type  occurs  In  the  flrst  bottoms  of  streams  as  flat  areas  Interrupted  only 
by  occasional  stream  channela  The  material  is  derived  largely  from  the 
calcareous  prairies  and  contains  enough  organic  matter  and  lime  to  eonsCltiite 
a  soil  of  good  structure.  Some  of  the  type  is  subject  to  overflow  and  poor 
drainage  conditions.  In  good  seasons  cotton,  com,  and  sugar  cane  do  particu- 
larly well.    The  better-drained  areas  are  well  suited  to  alCalfti. 

Wabash  loam. — Owing  to  its  wide  distribution  and  its  alluvial  origin  !ftom 
the  wash  of  soils  of  different  texture,  this  type  shows  a  wide  local  variation. 
It  is  generally  a  brown  loam  about  10  inches  de^,  often  containing  small  qtran- 
tttles  of  sand  and  in  local  areas  some  gravel.  The  subsoil  is  usually  a  heavy, 
brownish-yellow  loam  20  to  40  inches  deep,  overlying  a  gravelly  loam.  The 
type  occurs  as  first  bottoms  along  rivers  and  small  streams  heading  in  or  pass- 
ing through  areas  of  loesslal  upland  soil,  and  much  of  it  is  subject  to  periodical 
overflow.  It  is  a  first-class  com  soil,  producing  from  35  to  60  bushels  per  acre. 
This  type  could  be  used  more  extensively  for  the  production  of  canning  crops, 
such  as  sugar  com,  green  peas,  tomatoes,  etc. 

Waverly  loam. — ^The  type  consists  of  a  gray  to  grayish-brown  loam  about  10 
Inches  deep,  underlain  by  a  brown  to  yellowish  clay  loam  or  clay.  It  occurs 
as  first-bottom  lands  along  rivers  and  creeks.  The  surface  as  a  rule  is  flat, 
though  occasionally  it  is  slightly  rolling.  Open  ditches  are  frequently  necessary 
to  provide  adequate  drainage.  The  type  is  alluvial  in  origin.  The  original 
timber  growth  consists  mainly  of  gum,  sycamore,  water  oak,  beech,  and  willow. 
The  soil  is  adapted  to  com,  wheat,  and  grass,  as  well  as  to  forage  crops,  and 
large  yields  are  secured  when  no  injury  is  sustained  by  overflows. 

Wehadkee  loam. — This  type  is  a  gray,  compact  silty  loam,  underlain  at  about 
8  to  12  inches  by  compact,  grayieOi-yellow  to  neariy  white,  or  mottled  yellowlih 
and  gray  clay.  The  type  is  developed  in  the  bottoms  of  streams  and  consists  of 
alluvial  material  derived  from  Piedmont  soils.  It  is  subject  to  overflow,  and  Is 
best  suited  to  grasses  and  lespedesa. 

Wickham  loam. — ^The  soil  to  a  depth  of  about  10  inches  is  a  yellowish-brown 
or  chocolate-colored  loam,  resting  on  a  loam  of  lighter  color  and  slightly  heavier 
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texture,  which  becomes  heavier  with  increasing  depth  and  grades  into  a  clay 
loam  at  about  dO  inches.  Both  soil  and  subsoil  contain  fine  particles  of  mica. 
The  type  occupies  terraces  along  stream  courses,  and  is  comparatively  level  in 
topography,  with  an  occasional  slight  elevation  or  very  slight  depression.  It  is 
largely  composed  of  material  washed  down  from  the  Piedmont  region  and  de- 
posited during  periods  of  overflow  ^hen  the  waters  reached  higher  levels  than 
at  present  The  soil  is  a  desirable  one  for  cultivation.  Com  yields  from  40  to 
60  bushels,  wheat  from  15  to  25  bushels,  oats  from  30  to  40  bushels,  and  timothy 
from  1  to  2  tons  per  acre. 

Yazoo  loam, — The  soil  is  a  light-brown  loam  about  6  inches  deep.  The  sub- 
soil is  usually  a  silt  loam,  but  in  local  areas  may  be  a  silty  clay  or  fine  sandy 
loam.  The  type  occupies  low  ridges  in  river  bottoms,  and  represents  the  higher- 
lying  areas  of  fine  sediment  deposited  by  inundations.  It  is  a  strong  cotton 
soil,  producing  a  bale  per  acre.  In  northern  areas  the  soil  is  adapted  to  com 
and  wheat. 

Areas  and  dUtrihution  of  the  loams. 


Soil 


state  or  ana.^ 


Acres. 


Oddoclniee  loam. . 
Wabash  loam..... 


Yaiooloam 

CoDgane  loam.... 

Oanesee  loam 

Huntington  loam. 


Frio  loam 

Waverlyloam 

Cahabaloam 

Kalmialoam 

Cumberland  loam. 

Bibb  loam 

Sarpy  loam 

Miller  loam 

Trinity  loam 

Jackson  loam 

Elk  loam 

Sanders  loam 

Amite  loam 

Moshannonloam.. 

Tozawayloam 

Hobtonloam 

Johnston  loam 

AltaVista  loam 

Holly  loam 

Wickham  loam .... 

Blanco  loam 

Franklin  kMun.... 
Wehadkeeloam... 

Bucknerloam 

Aroostook  loam... 


Total- 


Alabama  18,  23, 30, 32, 34;  Mississippi  3.  8, 12, 15, 17 

Illinois  10;  Indluia3.6;  MlchlKanf;  lfibQne8ota4:  Missouri  10, 

17;  North  Dakota  3,  8, 9;  Ohio  3, 4, 6,  7, 8, 0;  \V  Isoonsln  5,  0, 

11, 12, 14. 
niinols  1,7,0;  Kansas  1,4;  Louisiana  6, 7, 11;  Mississippi  0, 19, 

?1;  Missouri  4, 14,18. 
Alabama  7,  33:  Mississippi  16;  North  Carolina  5,  23;  South 

Carolina  16;  ViridniaS. 
New  Jersey  2;  New  York  1. 3, 6,  8, 0, 10, 12,  13, 14, 16;  Ohio  2; 

Pennsylvania  7;  ^^'Isoonsin  1,  8. 
Alabama  1,10;  Arkansas  2;  Kentucky  4:  Missouri  4;  Pennsvl- 

yania  2,8, 11;  Tennessee4;  VirginiaO;  West  Virglnia2,4, 7, 10. 

Texas  28 

Indiana  8;  Tennessee  6, 8 , 

Alabama  2, 14, 17, 37;  Mississippi  12 

Alabama  22;  Mississippi  5, 17 

Kentucky  2;  Tennessee  2,  4,  5;  VirginlaO 

Akkbama22;  Mississippi  15 

Missouri  1, 16,  16 

Oklahoma  l,i 

Texas  14 

Missouri  13.20 

Alabama  26;  Tennessee  1 

Texas  23, 24 

Louisiana  13 

Pennsylvania  2, 6 

North  Carolina  13,  27 

Alabama  16:  Tennessee  4 

North  Carolina  16 

North  Carolina  23 

Tenesseel 

Virginia  5...: 

Texas  36 

Texas  7 

Alabama  33 

Missouri  10 

Maine  1 


317,248 
267,840 


204.803 

156,520 

128,768 

124,160 

73,728 
72,768 
70,976 
64,064 
61,184 
50,304 
47,104 
37,184 
25,280 
22,464 
22,016 
17,408 
16,320 
13,504 
11,328 
7,168 
6,528 
6,060 
5,952 
5,952 
5,376 
1,280 
704 
820 
64 


1,833,396 


1  For  key  to  numbers  in  this  column  see  p.  733. 


GRAVELLY   LOAM   PHASE. 


The  gravelly  loam  alluvial  soils  are  confined  chiefly  to  the  eroded  second 
bottoms.  There  are,  however,  some  small  areas  in  the  first  bottoms,  especially 
along  small  streams.  These  soils  have  very  nearly  the  same  crop  adaptation 
as  the  loams,  but  those  especially  on  the  terraces  where  the  surface  has  been 
more  or  less  eroded  give  lower  yields  on  account  of  the  hindrance  offered  to 
cultivation  by  topography. 

Barhour  gravelly  loam. — ^The  soil  is  an  Indian-red,  brownish-red,  or  grayish- 
red  loam,  containing  considerable  water-worn  gravel,  with  a  small  amount  of 
stone,  consisting  generally  of  red  shale  and  sandstone.  The  subsoil  is  an 
Indian-red  loam,  its  color  being  darker  and  more  intense  than  that  of  the 
surface  soil.    The  quantities  of  gravel  in  the  subsoil  are  often  so  great  as  to 
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interfere  with  boring.  The  topography  ranges  from  level  to  undulating,  roll- 
ing, or  sometimes  sloping,  and  surface  drainage  is  better  than  that  of  the 
finer  textured  members  of  the  series.  The  soil  is  alluvial  in  origin,  the  sedi- 
ments having  been  derived  from  wash  from  red  glacial  upland  soils,  such  as 
the  Lackawanna.  The  soil  is  subject  to  overflow,  Uiough  the  presence  of  gravel 
renders  the  subsoil  porous  to  such  an  extent  that  water  readily  percolates 
through  it  and  early  spring  cultivation  is  possible.  In  dry  seasons  the  crops 
flufTer  for  moisture. 

Oumherland  gravelly  loam, — The  soil  from  6  to  12  Inches  deep  is  a  grayish 
to  brownish-gray  loam.  Its  texture  often  approaches  a  sandy  loam.  The 
subsoil  is  a  heavy,  reddish-brown  loam  to  clay  loam,  which  generally  grades 
into  a  heavier  material  with  an  increasing  amount  of  red  coloring.  At  from 
30  to  36  inches  It  frequently  becomes  a  yellowish-red  to  red  clay.  Rounded 
pebbles  and  cobblestones  occur  on  the  surface  and  through  the  soil.  The  type 
occupies  the  crests  and  slopes  of  the  hills  and  ridges  along  stream  courses.  It 
produces  good  yields  of  com,  wheat,  oats,  and  grasses. 

Hwntington  gravelly  loam, — ^The  soil  consists  of  about  10  Inches  of  brown  loam 
or  sllty  loam,  containing  a  great  amount  of  gravel.  This  is  underlain  to  about 
3  feet  by  a  similar  textured,  lighter  colored  material  which  contains  larger 
quantities  of  gravel.  The  type  is  variable  in  color,  texture,  and  gravel  content. 
In  the  lower  depths  a  bed  of  gravel  and  broken  rocks  is  encountered,  frequently 
cemented  together.  The  soil  occurs  as  bottoms  along  the  smaller  streams,  and 
usually  there  is  a  gentle  slope  from  the  stream  to  the  steep  hills.  The  type 
consists  of  material  washed  from  adjoining  slopes  combined  with  alluvial 
deposlt&  It  is  well  drained.  All  of  it  is  In  cultivation  and  produces  fair  yields 
of  corn,  wheat,  and  cotton. 

Travis  gravelly  loam. — ^The  soil  is  a  coarse  sandy  loam,  containing  a  large 
quantity  of  rounded  gravel  both  on  the  surface  and  in  the  soil.  This  grades  at 
a  depth  of  10  to  12  inches  into  a  mass  of  coarse  sand  and  rounded  gravel 
cemented  together  by  a  stiff,  sticky  red  clay.  The  soil  Is  derived  from  material 
brought  down  by  river  waters  at  an  earlier  period  and  deposited  along  their 
courses,  and  forms  a  series  of  terraces  on  each  side  of  the  streams.  Many  of 
the  rounded  pebbles  are  of  quartz  and  granite.  The  location  of  the  soil,  to- 
gether with  its  open  structure,  allows  water  to  seep  rapidly  through  it,  so 
that  crops  suffer  severely  from  drought.  On  a  few  of  the  more  level  areas 
cotton,  com,  and  oats  are  grown,  but  the  yields  are  small.  The  type  seems  best 
adapted  to  melons  and  tree  fruits,  but  large  areas  are  rendered  valuable  mainly 
by  a  heavy  growth  of  post  oak  and  blackjack  oak. 

Wheeling  gravelly  loam. — ^To  a  depth  of  from  8  to  10  Inches  the  soil  is  a 
brown  gravelly  loam.  The  fine  earth  varies  from  silt  loam  to  sandy  loam. 
The  subsoil  to  a  depth  of  3  feet  or  more  is  a  Ught-brown  or  yellowish  gravelly 
loam,  the  fine  earth  of  which  varies  from  silt  loam  to  sandy  loam.  From  30 
to  60  per  cent  of  water-worn  gravel  comx)08ed  of  granite,  quartz,  quartzite, 
sandstone,  and  shale  is  found  in  both  soil  and  subsoil.  The  topography  of  the 
type  varies  from  level  to  rolling  and  hilly.  The  soil  consists  of  reworked  ma- 
terial brought  from  glacial  regions  by  stream  waters  when  they  were  of  much 
greater  volume  than  at  present.  The  soil  is  adapted  to  watermelons  and  toma- 
toes. Of  the  general  farm  crops  it  seems  best  suited  to  com.  Wheat  does 
fairly  well. 

Area  and  distribution  of  the  gravelly  loams. 


Soil 


State  or  area.i 


Acres. 


Huntington  gravelly  loam.. 
Wheeting  gravelly  loam. . . . 

Travis  navelly  loam 

CmnberiaDcl  gravelly  loam. 
Barbour  gravelly  loam 


Alabama  21;  Missouri  11;  Pennsylvania  5;  Tennessee  3, 12. 

Ohio  6;  Pennsylvania  9, 10;  West  Virginia  4, 6, 7, 10 

Texas  2, 31 

Alabama  26;  Virginia  9 

Pennsylvania  4 , 


43,328 
29,830 
26,728 
4,800 
8,648 


Total.. 


107,834 


I  For  key  to  numbers  in  this  column  see  p.  733. 
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SHALE  UOAM  PHA8B. 

The  shale  loam  phase  is  represented  by  a  single  type,  the  Genesee  shale  loam. 
This  soil  has  about  the  same  crop  adaptation  as  the  Genesee  loam,  bat  the 
yields  are  not  quite  as  good,  owing  to  tlie  difficulty  offered  to  cultiTatlon  by  the 
large  amount  of  shale  fragments  present  and  to  tlie  droughty  nature  of  die  soil. 

O^nesee  thale  loam, — ^The  soil  Is  a  heavy  silt  loam,  brown  to  dark  brown  in 
color,  having  a  depth  of  6  or  8  inches.  The  subsoil  is  of  the  same  character, 
but  slightly  lighter  in  color.  Both  soil  and  subsoil  contain  from  25  to  GO  per 
c«it  of  small,  thin  shale  fragments.  It  is  particularly  adapted  to  the  pioduc- 
tion  of  hay,  oats,  and  com. 

Area  and  dUtributian  of  the  shale  loam. 


SoflnaoM. 

StateorwM^ 

Aom. 

NewYoriE«»lS 

3,9M 

>  For  key  to  mimben  in  this  ootimm  iM  p.  788. 
SILT  LOAH  GBOUF. 

Of  the  Flood  Plains  soils  which  have  been  differentiated  into  series  and  types 
the  silt  loam  is  next  to  the  most  extensive  group.  The  most  widely  developed 
types  are  confined  to  the  first  bottoms  of  streams  rising  in  and  flowing  through 
regions  occupied  by  loesslal  soils  and  by  soils  of  the  Appalachian  Alountalns 
and  Limestone  provinces. 

The  better-drained  silt  loams  are  easily  kept  in  favorable  structural  condi- 
tion, but  those  which  are  subject  to  intermittent  wet  and  dry  periods  between 
overflows  are  inclined  to  become  compact  and  the  maintenance  of  good  tilth 
requires  frequent  cultivation  with  substantial  tools  and  strong  stock.  Most  of 
those  types  not  influenced  by  sediments  derived  from  calcareous  soils  are  im- 
proved by  applications  of  lime.  Only  a  small  part  of  the  total  area  occupied 
by  the  silt  loams  is  in  need  of  commercial  fertllisera  The  biggest  problem  In 
connection  with  the  agricultural  utilization  of  these  soils  is  the  protection  from 
overflow  and  the  establishment  of  proper  drainage. 

The  silt  loams  are  particularly  adapted  to  the  production  of  general  farm 
crops,  including  com,  wheat,  grass,  forage  crops,  sugar  cane,  and  rice.  Wheat 
frequently  lodges  in  the  most  productive  flrst-bottom  types,  but  where  this  can 
be  prevented  the  yields  are  usually  heavy.  Early  maturing  types  of  cotton  do 
well  in  the  southem  areas  where  the  boll  weevil  has  not  become  a  formidable 
enemy.  Certain  late-maturing  truck  crops,  as  cabbage,  Irish  potatoes,  and 
tomatoes  for  canning  purposes,  can  be  successfully  grown  on  the  better-drained 
typea 

Along  streams  flowing  through  and  rising  in  the  loessial  regions  the  Wabash 
and  Waverly  silt  loams  are  the  most  extensive  types  in  the  first  bottoms,  while 
the  Lintonia  is  the  important  terrace  member  of  the  group.  The  Huntington 
silt  loam  is  the  most  Important  type  in  the  first  bottoms  of  streams  receiving 
their  principal  wash  from  Limestone  and  Appalachian  soils.  The  other  mem- 
bers of  the  group  are  less  extensive  and  are  widely  scattered.  They  comprise, 
however,  a  large  total  area  of  very  valuable  farming  land. 

Ahemathy  Hit  loam. — ^The  soil  of  this  type  is  a  reddish  silt  loam  about  8 
inches  deep,  underlain  by  a  mottled  gray  and  brown  subsoil  of  somewhat 
heavier  texture.  The  type  occurs  in  depressions  which  resemble  sink-holes, 
where  in  many  Instances  ponds  or  lakes  have  formerly  stood,  and  in  the  first  bot- 
toms of  streama  The  soil  for  the  most  part  consists  of  alluvial  or  coUuvio- 
alluvial  material  derived  mainly  from  soils  of  the  Decatur  series.  When  well 
drained  fair  yields  of  com,  grain,  grass,  and  forage  crops  are  secured. 

AltaVista  silt  loam. — This  type  consists  of  a  gray  to  yeUow,  compact  silt  loam 
to  sllty  clay  loam  underlain  by  a  compact,  yellow  silty  clay  mottled  slightly 
with  red  or  gray.  The  type  is  alluvial  in  origin  and  occupies  well-defined  stream 
terraces  lying  above  normal  overflow.  Surface  drainage,  such  as  can  be  se- 
cured by  ditching,  is  needed  over  most  of  the  type,  as  the  flat  topography  favors 
the  standing  of  rain  water.  When  properly  drained,  fertilised,  and  cultivated 
good  yields  of  grass,  com,  wheat,  and  oats  are  secured. 
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Aroostook  Hit  loam. — ^The  soil  to  a  depth  of  about  10  Inches  is  a  dark-brown, 
friable,  mellow  silt  loam.  The  subsoil  is  a  lighter  brown  silt  loam,  slightly 
mottled  with  gray  and  chocolate  brown.  The  type  usually  becomes  sandier 
with  increase  In  depth,  passing  into  a  stratum  of  dark-colored  gravel  at  from 
8  to  5  feet  The  soil  is  alluvial  in  origin  and  occupies  first  bottoms.  It  is 
subject  to  overflow,  but  this  usually  occurs  in  the  spring,  so  that  crops  are 
seldom  injured.  The  soil  is  very  productive,  giving  large  yields  of  potatoes 
of  excellent  quality.  Potatoes  yield  as  high  as  100  barrels  and  over,  oats  from 
40  to  50  bushels,  and  hay  from  1  to  2  tons  per  acre. 

Auglaize  sUt  loam, — This  is  a  black,  friable  silt  loam,  underlain  at  an  average 
depth  of  about  13  inches  by  a  heavy  silt  loam  which  grades  quickly  into  a 
slightly  plastic  silty  clay  loam  to  sil^  clay.  The  subsoil  is  black,  but  not  so 
decidedly  black  as  the  surface  soiL  In  places  tte  texture  approaches  a  lilty 
clay,  while  elsewhere  there  is  little  change  from  a  silt  loam  within  the  S^foot 
section.  This  is  a  stream-bottom  type,  the  material  having  been  wasOied  from 
black  residual  limestone  soil.  It  is  subject  to  overflow  and  some  areas  remain 
in  a  permanently  wet  condition  on  account  of  springs.  The  soil  is  productive, 
givlnc  good  yields  of  com,  oats,  timothy,  and  clover. 

Barbour  Hit  losm. — ^The  soil  is  an  Indian-red  silt  loam  about  8  inches  deep, 
overlying  a  somewhat  lighter  red,  nore  compact  silt  loam  or  silty  clay  loam. 
Little  stone  or  gravel  occurs  in  the  soil  profile,  though  gravel  may  in  some 
localities  underlie  the  type  at  a  depth  of  3  feet  or  more.  The  topography 
is  flat,  the  type  being  developed  on  flrst  bottoms.  It  is  subject  to  over- 
flow. The  drainage  varies  from  fair  to  poor.  Under  the  best  drainage  condi- 
tions the  soil  produces  good  yields  of  com,  oats,  wheat,  and  buckwheat 

BaHrop  Mt  loam. — ^The  soil  is  a  heavy,  brown  silt  loam  generally  12  inches 
deep,  wbile  tlie  subsoil  to  a  depth  of  36  inches  is  a  brown  silt  loam  to  silty  clay, 
tpiite  compact  and  somewhat  darkor  in  color  than  the  surface  soil.  Small  diell 
fragments  are  disseminated  through  the  soil  and  subsoil  and  occasion  the  local 
name  of  "  shell  lands.*'  The  soil  has  a  toidency  to  bake,  and  its  cultivation  is 
difllimlt  The  type  is  alluvial  and  occupies  second  bottoms  of  streams  where 
the  topography  is  rather  flat.  It  stands  above  overflow  and  as  a  rule  the  drain- 
age Is  very  'good.  It  is  largely  devoted  to  cotton  and  com,  though  some  oats, 
hay,  and  alfalfa  are  grown.  Melons  and  potatoes  give  excellent  yields  and 
pecans  are  indigenous.  While  the  soil  is  naturally  productive  and  gives  good 
returns,  much  larger  yields  could  be  secured  with  improved  methods. 

BiUf  Htt  h)am, — The  soil  is  a  wtiite  silt  loam  which  when  dry  has  a  floury 
feel.  The  subsoil  is  reached  at  a  6iepth  of  about  10  to  16  inches  and  consists 
of  a  white,  compact  silty  clay,  slightly  mottled  with  streaks  of  yellow  and  brown. 
Iron  concretions  are  frequently  encountered  in  Che  subsoil.  The  type  occupies 
flrst  bottoms  and  is  poorly  drained.  The  material  is  derived  throu^  wash 
from  the  Coastal  Plains  soils.  Its  agricultural  value  is  low,  although  lespeden 
and  a  number  of  native  grasses  afford  good  grasing  and  hay. 

Birdtlforo  Hit  loam,— The  soil  is  a  yellowish-brown  silty  loam  about  10  inches 
deep,  with  local  variations  caused  by  more  than  a  normal  content  of  flne  sand. 
The  subsoil  is  a  yellow  or  yellowidi-brown  silty  day  loam.  A  few  rounded 
stones  and  some  small  gravel  occur  on  the  surface  and  through  the  soil  and 
subsoil.  The  type  occupies  second  terraces  of  streams  rising  in  the  Appalachian 
and  Limestone  provinces  and  flowing  through  the  northern  part  of  the  Piedmont 
Plateau.  It  is  not  subject  to  overflow,  and  constitutes  a  fairly  good  general 
farming  soiL  It  is  also  used  to  some  extent  for  trucking,  to  which  it  seems  to 
be  adapted. 

Biscoe  9Ut  loam. — ^The  type  consists  of  8  to  12  inches  of  a  loose,  chocolate- 
colored  silt  loam,  underlain  to  a  depth  of  36  inches  by  a  yellow  or  brownish- 
ytilow  silt  loam.  The  subsoil  is  quite  light  to  a  depth  of  24  inches,  while  from 
24  to  86  inches  it  often  consists  of  a  heavy  silt  loam,  sometimes  slightly  mottled 
with  gray.  The  surface  In  many  places  is  rather  sandy,  the  sand  being  from 
flne  to  medium  in  texture.  The  t^e  occupies  gently  rolling  areas  and  is  fairly 
well  drained.  It  is  of  ancient  alluvial  origin  and  may  be  considered  as  second- 
bottom  land.  The  entire  type  is  never  overflowed,  but  during  periods  of  high 
water  parts  of  it  are  inundated.  It  is  wdl  adapted  to  cotton,  and  cotton  and 
com  are  the  leading  crops.  With  proper  cultural  methods  it  should  prove  an 
excellent  tmck  soil.    It  is  also  adapted  to  the  growing  of  alfalfa. 

BusHn  9ilt  loam. — The  type  includes  a  shallow,  reddish  silt  loam  of  Miller 
material  overlying  stiff,  plastic,  mottled  drab,  bluish,  and  brown  day  of 
Sharks  material.  With  reclamation  it  should  prove  a  good  com,  cotton,  and 
probably  alfalfa  soil. 
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Cahaha  silt  loam, — ^The  type  consists  of  a  yellowish-gray  or  light-brown  loam 
from  8  to  10  inches  In  depth,  underlain  by  a  reddish-brown  silt  loam  or  loam. 
Gray  mottling  often  appears  in  the  deeper  subsoil.  The  type  is  alluvial  in 
origin  and  usually  occurs  as  broad,  high  terraces  along  the  larger  streams  in 
the  Ck>astal  Plain  of  the  Gulf  States.  It  lies  either  entirely  above  overflow  or 
above  all  ordinary  freshets.  The  topography  is  level  to  gently  undulating  and 
except  in  depressions  drainage  is  fairly  good.  The  soil  is  easily  handled  and 
produces  good  general  form  crops.  With  improved  methods  of  cultivation 
and  proper  crop  rotation  a  bale  or  more  of  cotton  or  upward  of  40  bushels  of 
com  have  he&i  produced  on  an  acre. 

Catalpa  silt  loom.— The  soil  to  a  depth  of  8  to  20  inches  is  a  dark-brownish, 
brownish-gray,  or  light-gray  heavy  silt  loam  to  silty  clay  loam.  The  subsoil 
varies  from  a  Jet-black  tough  day  in  the  smaller  bottoms  to  a  dark-grayish 
mottled  clay  in  the  larger  bottoms.  It  is  largely  alluvium,  the  grayish  surface 
material  representing  comparatively  fresh  deposits  washed  from  nearby  er- 
posures  of  Selma  chalk  or  areas  of  Houston  chalk.  The  soil  is  valuable  for 
general  farming. 

Chariton  silt  loam. — ^The  surface  soil  of  the  Chariton  silt  loam  Is  a  dark-gray 
or  dark-brown  to  black  mellow  silt  loam  to  a  depth  of  about  12  inches.  From 
12  to  38  inches  the  soil  is  a  gray  silt  loam  to  silt^  clay,  with  a  few  round  con- 
cretionary iron  nodules.  Below  18  inches  the  subsoil  is  a  brown,  grayish-brown, 
or  dark-gray,  heavy  and  tenacious  clay,  mottled  with  brown  to  reddish  brovm 
and  gray.  The  deeper  subsoil  is  often  lighter  than  the  upper  subsoil,  being  a 
mottled  brown  and  gray  silty  clay.  Practically  all  of  the  type  is  in  cultivation 
to  com,  timothy,  oats,  wheat,  and  clover. 

ColHns  silt  loam, — ^The  soil  consists  of  about  24  inches  of  a  brown  silt  loam, 
underlain  to  a  depth  of  36  inches  by  a  gray  silt  loam.  The  type  occupies  nar- 
row bottom-land  areas  along  small  streams  and  is  very  nearly  level  in  topog- 
raphy. It  is  profitably  cultivated,  although  occasional  crops  are  lost  on  ac- 
count of  overflow.  The  type  is  alluvial  in  origin.  The  principal  crops  grown 
are  cotton,  com,  and  potatoes.  The  forest  growth  on  uncultivated  areas  is 
white  oak,  pin  oak,  and  elm. 

Congaree  sUt  loam. — ^The  soil  is  a  brown  to  reddish-brown  or  chocolate-brown 
silt  loam,  with  but  slight  change  in  color  and  texture  to  a  depth  of  about  24 
inches.  The  subsoil  is  usually  a  friable  silt  loam  of  somewhat  lighter  color, 
more  or  less  mottled  with  shades  of  brown.  Strata  or  pockets  of  sandy  material 
are  frequently  encountered  in  the  soli.  The  type  comprises  first-bottom  allu- 
vial soil  subject  to  overflow.  It  is  admirably  adapted  to  com,  oats,  forage  crops, 
and  grass.    Cotton  also  does  well  under  favorable  seasonal  conditions. 

Cumberland  silt  loam. — This  soil  is  a  light-brown  silt  loam  6  to  12  inches 
deep,  frequently  containing  a  large  quantity  of  fine  sand  and  some  water- 
worn  gravel.  The  subsoil  consists  of  a  reddish-brown  to  red  silt  loam  or  silty 
day  loam.  The  type  is  composed  of  sediments  deposited  along  streams  when 
the  water  reached  higher  levels  than  at  present.  A  part  of  the  material  was 
probably  washed  down  from  the  near-by  hills.  As  the  streams  deepened  their 
channels  the  terraces  were  subjected  to  erosion.  The  type  Is  marked  by  low, 
rolling  hills  and  gently  sloping  forelands  extending  back  from  the  streams  to 
the  higher  elevations  occupied  by  the  uplands.  Its  high  position,  often  50  to 
100  feet  above  the  stream,  insures  ample  surface  drainage.  The  soil  retains 
sufllcient  moisture  for  successful  plant  growth,  and  crops  rarely  suffer  from 
drought.    It  is  a  rich,  productive  soil  and  is  easily  cultivated. 

Elk  silt  loam. — The  soil  is  a  grayish  to  light-brown  silt  loam  6  to  12  inches 
deep.  The  subsoil  is  a  compact  silt  loam,  of  lighter  color  than  the  surface  soil, 
sometimes  faintly  mottled  with  yellowish  and  grayish  colors,  especially  in  the 
lower  sections,  where  a  silty  day  predominates.  At  about  4  feet  gravelly  ma- 
terial Is  frequently  encountered.  The  type  occurs  on  second  terraces  lying 
largely  above  overflow.  The  surface  is  sometimes  so  flat  as  to  cause  poor 
drainage  conditions,  and  a  great  part  of  the  type  should  be  dltdied  or  tiled. 
Under  the  usual  methods  of  cultivation  corn  :Belds  from  15  to  80  bushels, 
wheat  10  to  15  bushels,  oats  15  to  25  bushels,  and  hay  1  to  1^  tons  per  acre. 

Genesee  silt  loam. — ^The  soil  consists  of  a  brown  to  dark-brown  silt  loam 
from  10  to  about  12  inches  deep.  The  subsoil  is  a  brown  silty  loam  to  silt 
loam,  sometimes  resting  on  lighter  material  In  the  lower  sections  or  sub- 
stratum. The  type  occupies  level  stream  bottoms  and  is  largely  subject  to 
overflow.  Artifldal  drainage  is  necessary  with  the  greater  part  of  the  type  to 
insure  good  results  with  crops.  The  soil  is  very  productive.  When  thoroughly 
protected  from  overflow  and  properly  drained  it  produces  from  SO  to  75  bushels 
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of  com  and  from  76  to  150  bushels  of  potatoes  per  acre.  Sugar  beets  do  well, 
yielding  as  high  as  18  tons  per  acre.  Oats  succeed  quite  well  and  wheat  fairly 
weU.  Peppermint,  beans,  and  late  vegetables,  such  as  cabbage,  are  successfully 
grown. 

Hamlin  silt  loam, — ^The  soil  is  a  chocolate  to  reddish-brown  silt  loam  8  to  14 
inches  deep,  underlain  to  a  depth  of  36  inches  by  a  somewhat  heavier  and 
darker  rcdd^lsh-brown  subsoil.  The  topography  is  flat  and  the  type  is  subject 
to  some  overflow  from  the  small  streams  along  which  it  occurs.  In  spots  some 
surface  incrustation  occurs,  the  chemical  analyses  of  which  show  the  presence 
of  sodium  chloride.  These  patches  are  too  small  to  indicate  on  the  map,  but 
occur  throughout  the  type.  The  soil  is  adapted  to  pasturage,  but  owing  to  its 
position  near  the  streams  and  its  liability  to  overflow  it  is  not  used  to  any 
considerable  extent  for  the  production  of  intertilled  crops. 

Holly  silt  loam. — ^The  soil  is  a  gray  to  light-brown  silt  loam  about  6  to  8 
inches  deep.  The  subsoil  is  a  compact  gray  silt  loam  mottled  with  yellow  and 
brown.  The  lower  part  is  more  intensely  mottled,  bluish  and  drab  colors  fre-. 
qnently  coming  Into  prominence.  The  type  is  rather  clammy  and  cold  natured, 
remaining  in  a  soggy  condition  throughout  a  good  part  of  the  year.  It  occurs 
in  the  first  bottoms  of  streams  and  is  subject  to  frequent  overflow.  Grass, 
especially  redtop  and  a  number  of  wild  water-loving  varieties,  afford  good 
grazing  and  make  fair  yields  of  hay.  Corn  and  oats  also  do  well  in  seasons  of 
normal  rainfall,  especially  where  the  drainage  has  been  improved  by  ditching  or 
tiling. 

Holsion  silt  loam. — The  soil  to  a  depth  of  10  inches  is  a  gray  to  yellowish- 
gray  or  grayish-brown  silt  loam.  The  subsoil  to  36  inches  is  a  yellow  to  yel- 
lowish-brown clay  loam  passing  into  a  clay  of  the  same  color.  A  few  rounded 
gravel  and  cobblestones  occur  on  the  surface  of  some  of  the  more  eroded  areas. 
The  type  occupies  stream  terraces  which  frequently  stand  several  hundred  feet 
above  the  level  of  the  streama  It  is  also  develo];)ed  in  some  abandoned  stream 
valleys,  such  as  Teays  Valley  in  West  Virginia.  Land  of  this  kind  gives  fair 
to  good  yields  of  the  general  farm  crops. 

Huntington  silt  loam, — ^The  soil  to  a  depth  of  about  12  inches  is  a  yellowish- 
brown  to  brown  silty  loam  to  sllty  clay  loam,  sometimes  containing  from  15  to 
20  per  cent  of  sand  of  the  finer  grades.  The  subsoil  is  either  a  somewhat 
lighter  brown  clay  loam  in  which  the  sand  content  becomes  slightly  greater  as 
depth  increases,  or  Its  texture  may  difller  but  little  from  that  of  the  soil.  The 
lower  section  of  the  subsoil  often  consists  of  very  fine  sand  or  fine  sandy  loam 
grading  into  coarser  water-bearing  material.  The  type  occupies  bottom  lands 
and  owes  its  origin  to  recently  deposited  sediments.  It  is  level  to  slightly 
rolling  in  topography  and  is  subject  to  overfiow.  The  principal  crops  grown  on 
the  type  are  com,  potatoes,  and  hay.  Wheat  Is  sometimes  produced  on  the 
higher  areas,  where  there  Is  less  danger  from  overflow. 

Iberia  silt  loam, — ^To  its  usual  depth  of  about  6  to  12  inches  the  soil  is  a  dark 
ashy-gray  to  black  mellow  silt  loam,  showing  a  slight  mottling  of  yellowish- 
gray  In  the  lower  part  The  subsoil  is  generally  developed  in  two  distinct  strata. 
The  upper  section  is  a  dingy-brownish  silt  loam,  slightly  mottled  with  bright  yel- 
low, while  the  lower,  beginning  at  18  to  22  Inches,  is  typically  a  yellow  silt 
loam.  Ume  concretions  are  common  In  the  subsurface  soil  and  subsoil,  the 
quantity  sometimes  being  so  great  as  to  Interfere  with  plowing.  In  places  the 
upper  subsoil  is  of  a  decided  gray  color  and  very  calcareous.  Drainage  is  rather 
poorly  established,  and  ditching  is  necessary  in  order  to  bring  the  land  into 
proper  condition  for  best  crop  results.  Sugar  cane,  corn,  and  cowpeas  do  well, 
and  some  vegetables  are  successfully  grown.  Most  of  the  type  was  originally 
prairie. 

Kalmia  silt  loam,— The  soil  consists  of  a  yellowish-brown  to  pale-yellow,  rather 
compact  silt  loam.  The  subsoil  is  a  yellow,  compact  silt  loam,  frequently  mottled 
with  grayish  colors.  The  type  occupies  second  bottoms  and  drainage  is  mod* 
erately  good  to  poor.  Crop  yields  are  light  The  soil  is  difficult  to  maintain  In 
a  good  condition  of  tilth  unless  supplied  with  organic  manures. 

La  Crosse  silt  loam.— To  a  depth  of  about  12  inches  this  is  a  black  or 
brownish-black  silt  loam  of  smooth  feel.  The  subsoil  Is  a  chocolate-brown  silt 
loam  to  about  16  to  20  inches.  Beneath  this  depth  It  becomes  yellowish  brown 
in  color  and  changes  to  a  silty  clay  In  texture.  Below  2  to  3  feet  the  subsoil 
becomes  lighter  in  texture  and  contains  sand  and  small  rounded  gravel.  The 
topography  varies  from  level  to  undulating  or  somewhat  hilly. 

The  soil  is  less  typical  on  the  tops  of  the  low  hills  and  knolls  where  more  or 
less  erosion  has  taken  place,  and  its  color  Is  lighter.    While  for  the  most  part 
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this  type  is  of  old  alluvial  origin,  the  sllty  mrface  In  some  areas  may  be  due  to 
cx>lIuTlal  wash  from  the  silt  loam  uplands.  The  soil  is  easily  cultivated. 
Where  the  topography  Is  flat  and  the  sand  or  gravel  is  not  encountered  at  lesA 
than  S  feet  the  drainage  Is  apt  to  be  inadequate,  but  on  the  whole  drainage  is 
well  established.    The  soil  Is  adapted  to  small-grain  and  hay  crops. 

Laredo  silt  loam,— -The  soil  to  a  depth  of  about  12  inches  consists  of  a  gray 
to  light-brown  silt  loam,  which  usually  contains  a  considerable  amount  of 
fine  and  very  fine  sand  in  the  upper  6  to  10  inches.  The  subsoil  to  a  deptli  of 
B6  Inches  is  composed  of  similar  material,  but  usually  contains  less  fine  sand 
and  is  slightly  lighter  in  color.  The  general  topography  is  almost  lev^.  Tbo 
soil  is  composed  of  alluvial  stream  deposits  laid  down  at  times  of  early  floods.  A 
comparatively  large  part  of  the  type  is  under  cultivation  and  the  greater  part 
of  the  cultivated  area  is  under  irrigation.  When  irrigated  the  soil  produces 
very  profitable  yields  of  all  crops  grown,  but  on  the  unlrrlgated  areiis  the  yields 
are  usually  light  and  the  crops  are  often  total  failures.  The  principal  crops 
are  onions,  cotton,  sweet  potatoes,  and  cowpeas.  Beets,  turnips,  and  straw- 
berries are  successfully  grown. 

Lintonia  silt  loam, — ^The  soil  consists  of  a  brown  silt  loam  about  10  inches 
deep.  The  subsoil  is  a  yellow  silt  loam,  quite  uniform  in  color  and  texture, 
sometimes  underlain  by  sllty  clay  loam  at  a  depth  of  from  3  to  4  feet  1?he  soli 
lacks  plasticity,  and  has  rather  a  mealy  character.  The  type  occupies  stream 
terraces.  A  colluvial  phase  is  found  along  the  foot  of  blnfb  and  as  narrow 
strips  in  stream  vall^s,  adjoining  higher-lying  areas  of  Memphis  silt  loam  or 
Knox  silt  loam.  The  soil  represents  reworked  material  of  the  Memphis  and 
Knox  silt  loama  It  is  rarely  inundated,  but  Is  in  places  subject  to  the  addition 
of  colluvial  material  from  uplands  during  winter  rains.  This  is  a  good  cotton 
soil  and  Is  also  adapted  to  market  gardening  and  fruit  culture.  In  the  northern 
areas  It  produces  com,  wheat,  hay,  oats,  and  potatoes. 

UiUer  Mi  loam. — ^The  surface  soil  consists  of  a  brown,  red,  or  llght-ehoc6late 
colored  silt  loam,  varying  in  depth  from  6  to  20  inches.  The  subsoil  is  a  red 
heavy  silt  loam,  often  grading  into  a  lighter-colored  fine  sandy  loam  at  about 
2  or  3  feet  The  type  is  alluvial  and  occupies  level  or  slightly  rolling  areas, 
subject  to  overflow.  The  soil  is  friable,  productive,  and  easily  cultivated.  In 
general  it  is  naturally  well  drained.  The  type  is  adapted  to  cotton,  eom,  alfalAi, 
and  sugar  cane,  and  also  to  late  vegetable  and  truck  crops.  The  timber  growth 
includes  cottonwood,  adi,  hickory,  red  oak,  and  sweet  gum. 

lloshmmon  silt  /oom.— The  soil  to  an  average  depth  of  10  inches  consists  of  a 
reddidi-brown  to  Indian-red  silt  loam.  The  subsoil  is  very  similar  to  the  soil 
in  texture,  but  differs  from  it  mainly  in  the  closer  structure  and  brli^ter  red 
or  Indian-red  color.  The  type  occupies  first  bottoms  and  is  derived  largely 
through  wash  from  the  Upshur  sella  It  averages  somewhat  more  productive 
than  the  Huntington  silt  loam,  possibly  on  account  of  a  higher  lime  content 
resulting  from  the  presence  of  a  larger  amount  of  material  washed  from  the 
more  calcareous  shales  which  give  rise  to  the  Upshur  sella 

The  type  is  incUned  to  clod,  but  as  a  rule  it  is  easily  kept  in  a  good  tillage 
condition.    The  general  farm  crops  and  grass  do  welL 

Mpatt  sat  foom.— This  is  a  light-gray  silt  loam,  underlain  at  about  6  or  8 
inches  by  mottled  gray  and  yellow  sllty  clay  loam  or  sllty  clay.  The  type  is 
developed  in  flat  to  slightly  depressed,  poorly  drained  situations  on  stream 
terraces.  It  is  best  suited  to  grass  and  lespedesa.  The  drainage  can  be  Im- 
proved by  ditching  so  that  fair  crops  of  com,  sugar  cane,  and  oats  can  be 
made    Applications  of  phosphoric  acid  and  lime  are  advisable 

Neosho  sUt  loam,— The  soil  to  a  d^th  of  8  inches  is  a  light-colored,  somewhat 
ashy  sllty  loam  containing  small  amounts  of  fine  and  very  fine  sand.  The 
subsoil  from  8  to  25  inches  is  a  drab,  compact  and  Impervious  sllty  clay, 
locally  known  as  "  hardpan."  The  type  occurs  principally  upon  terraces  flrom 
6  to  15  feet  above  the  level  of  the  stream  bottoms.  Its  elevation  is  sufliclent 
to  insure  It  against  overfiows  and  to  afford  fkir  surface  drainage.  Deep  plowing 
or  subsoiling  and  the  addition  of  organic  matter  would  greatly  in4)rove  Its 
moisture-holding  capacity.  The  soil  is  largely  an  old  alluvial  deposit  greatly 
Influenced  by  wash  from  the  adjoining  uplands.  It  is  probably  best  adapted 
to  wheat  and  grass,  but  com  and  oats  do  well  when  the  season  is  not  extremely 
wet  or  dry. 

Ocklocknee  silt  loam,— The  soil  consists  of  a  dark-grayiidi  to  brown  silt  loam 
having  a  depth  of  about  9  inchea  The  subsoil  Is  a  brownish  or  grayish  silt 
loam  to  sllty  clay  loam,  and  grades  into  a  rather  heavy  mottled  gray  and  brown 
clay.     On  the  higher  swells  the  material  is  lighter  in  texture,  sometimes 
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approaching  a  fine  sandy  loam,  while  in  depressions  the  heavier  phase  is  encoun- 
tered. The  subsoil  is  more  mottled  in  the  level  and  depressed  areas.  The 
type  i»  of  allavial  origin  and  is  confined  to  the  first  bottoms  of  streams  of  the 
Coastal  Plain.  It  is  subject  to  overflow  and  much  of  it  is  rather  poorly 
drained.  Where  well  drained  hnd  properly  handled  it  produces  good  crops  of 
com  and  cotton. 

Ohvier  silt  loam,— The  soil  to  a  depth  of  about  10  to  15  inches  is  a  brown, 
mellow  silt  loam,  occasionally  somewhat  grayish  in  the  dry  immediate  surface 
portion.  The  gubsoll  is  predominantly  a  mottled  yellow  and  drab  silt  loam  to 
Bilty  clay  loauL  In  many  places  the  subsoil  is  yellowish  brown,  faintly  mottled 
"With  bright  yellow  and  sometimes  reddish  yellow.  A  few  lime  concretions  are 
occasionally  encountered  in  the  subsoil.  The  surface  is  flat  to  gently  undulat- 
ing. Low  turtle-back  ridges  are  sometimes  encountered.  The  drainage  is  well 
established.  Sugar  cane,  com,  cowpeas,  peanuts,  Irish  potatoes,  sweet  potatoes, 
and  a  number  of  vegetables  do  well. 

Ondawa  9Ut  loam.— The  soil  consists  of  a  dark-brown  mellow  silt  loam  about 
12  inches  deep,  underlain  to  8  or  4  feet  by  a  subsoil  of  the  same  silty  materials, 
though  of  a  gray  to  pale-brown  or  yellow  color.  There  is  usually  a  deep  sub- 
soil of  gravel,  which  often  comes  to  the  surface  in  local  areas  of  small  extent. 
The  type  always  occurs  on  first  bottoms  or  the  level  floors  of  stream  valleya 
It  is  derived  from  tlie  fine  alluvial  materials  deposited  by  flood  waters.  It 
Is  an  excellent  soil  for  grass,  both  for  hay  and  pasturage,  and  for  com,  oats, 
potatoes,  and  heavy  late  truck  crops. 

Osage  sUt  loom.— The  Osage  silt  loam  consists  of  a  dark-gray  or  grayish- 
brown  silt  loam  which  gradually  becomes  lighter  in  color  and  usually  heavier 
In  texture  with  depth  until  at  about  3  feet  it  is  a  drab  or  gray  silty  clay  loam. 
The  type  varies  considerably  both  as  to  texture  and  color,  the  above  order  in 
some  places  being  exactly  reversed.  It  constitutes  the  lighter  alluvial  soil 
which  has  been  washed  from  the  prairie  uplands  of  dark-colored  soils.  Where 
its  situation  gives  good  drainage  it  is  a  very  productive  soil,  giving  large  yields 
of  general  farm  crops. 

PapakaUng  silt  loctm, — ^The  soil  is  a  dark-brown  to  black  silt  loam  about 
6  or  8  inches  deep,  underlain  by  a  subsoil  which  Is  brown,  yellow,  or  gray, 
though  usually  mottled  yellow  and  gray,  In  color.  The  texture  of  the  subsoil 
is  somewhat  variable;  in  some  places  It  is  heavier  than  the  surface  soil,  in 
others  lighter.  The  topography  is  level  and  drainage  is  poor.  The  areas  vary 
in  width  from  a  few  rods  to  a  half  mile  or  more  along  streams  in  the  glacial 
region,  which  are  annually  overflowed.  The  type  has  a  rather  lower  agricultural 
value  than  the  corresponding  member  of  the  Genesee  series,  principally  because 
of  poorer  drainage  and  the  greater  uncertainty  of  securing  a  matured  crop. 
Its  best  use  is  for  pasturage  and  hay  meadows. 

Pledger  sUt  loam, — ^The  soil  to  a  depth  of  10  to  14  inches  consists  of  a  black 
silt  loam.  The  subsoil  is  a  brown  silt  loam  to  silty  clay,  usually  of  a  reddish 
or  yellowish  shada  Thertype  occurs  as  narrow  strips  of  well-drained  soil  on 
slight  ridges  along  stream  courses  in  the  river  bottoms,  merging  into  the  low, 
flat,  poorly  drained  Trinity  clay  or  Miller  soils.  The  soil  is  very  productive 
and  is  considered  the  best  agricultural  land  of  the  river  valleys,  owing  to  its 
well-drained  condition.  It  is  locally  called  "peach  land,*'  owing  to  a  common 
growth  of  wild  peach  tree  {LaurocerasMs  caroliniana  or  Prvnus  caroHniana), 
The  type  owes  its  origin  to  high-water  depositions  of  dark-colored  material, 
largely  from  the  Black  Prairies  of  Texas,  over  reddish  alluvial  material  from 
the  Red  Beds  region.  This  type  is  limited  in  extent  and  is  highly  prized  for 
com,  cotton,  cane,  and  potatoes.  Pecan,  oak,  ash,  and  wild  peach  constitute  the 
principal  timber  growth.  The  soil  has  the  feel  of  a  silt  loam,  but  small  areas 
are  found  which  analyze  as  light  as  a  flne  sandy  loam. 

Podunk  sUt  loam, — The  soil  consists  of  about  12  inches  of  a  dark-brown  slit 
loam  or  heavy  loam,  underlain  by  lighter  colored  silt  loam  grading  into  drab 
and  yellow  mottled  silt  loam,  which  in  turn,  at  an  average  depth  of  20  inches, 
rests  upon  a  very  compact  flne  sand  of  a  drab  color.  Finely  divided  mica  Is 
encountered  throughout  the  soil  and  subsoil,  which  gives  the  material  a  slightly 
grea^  feel.  The  type  is  alluvial  in  origin,  and  occupies  level  or  depressed  areas 
along  streams.  Artlflclal  drainage  is  necessary  and  is  accomplished  both  by 
open  ditches  and  covered  drains.  It  Is  best  adapted  to  grass  crops  and  produces 
large  yields  of  hay.  When  moisture  conditions  are  good  large  crops  of  ensilage 
are  produced.  Most  of  this  land  should  be  devoted  to  tmck  crops,  such  as 
celery  and  onions. 
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Rohertsville  aUt  Zoam.— This  is  a  gray  to  graytsh-brown,  floury  rtlt  loam, 
underlain  at  about  6  to  12  inches  by  a  light-gray  to  white,  compact  silt  loam  to 
silty  clay  loam,  which  passes  at  about  16  to  28  inches  into  a  compact,  imper- 
vious plastic  clay  of  gray  to  yellowish-brown  or  chocolate-brown  color,  with 
a  faint  mottling  of  reddish  brown.  In  the  better  drained  situations  both  the 
soil  and  upper  subsoil  usually  have  more  of  a  brownish  color.  Black  oxide  of 
iron  concretions  are  usually  present,  the  quantity  increasing  with  depth. 
These  are  more  abundant  in  the  lighter  colored,  poorer  drained  situations. 
The  flat  surface  and  impervious  subsoil  renders  the  drainage  quite  poor  in 
many  places.  This  type  occupies  level  or  nearly  level  stream  terraces  and 
abandoned  stream  valleys  no  longer  subject  to  overflow.  If  plowed  when  too 
wet  the  structure  is  very  likely  to  become  intractable  with  subsequent  dry 
weather.  Crops  generally  sufter  more  severely  in  wet  years  than  during 
droughts,  except  those  of  unusual  duration.  Crops  are  rather  late  in  getting 
started,  owing  to  the  cold  nature  of  the  soil.  Ordinarily  com  yields  from  20 
to  40  bushels,  wheat  10  to  20  bushels,  and  oats  20  to  30  bushels  per  acre. 
Bluegrass,  timothy,  and  white  and  alsike  clover  do  well. 

Sanders  8ilt  loam. — ^The  soil  to  an  average  depth  of  12  inches  is  a  dark-colored 
or  nearly  black  compact  silt  loam.  There  is  frequently  a  dark  mottling  of  brown 
and  drab  immediately  beneath  the  surface  soil.  Pockets  of  sand  or  mantles 
of  sandy  material  occur  locally.  Though  the  subsoil  is  variable,  it  is  generally 
a  dark-gray  or  brown  mottled  with  drab  silt  loam  passing  into  a  brown  fine 
sandy  loam  in  the  lower  depths.  The  type  is  alluvial  and  occupies  first 
bottoms.  It  is  subject  to  overflow,  but  makes  good  crops  of  com,  coiton,  and 
Johnson  and  Bermuda  grasses.    Heavy  yields  of  sirup  are  also  obtained. 

Sarpy  8iH  loam. — ^The  soil  of  this  type  is  a  dark-gray  to  brown  rather  heavy 
silt  loam  which  clods  to  some  extent  under  cultivation.  At  an  average 
depth  of  about  10  Inches  the  color  changes  to  a  slightly  lighter  shade  of  brown 
or  grayish  brown  without  much  change  in  texture.  At  about  18  inches  or 
slightly  deeper  a  more  marked  change  in  color  and  texture  occurs,  the  material 
usually  becoming  a  grasrish-brown  very  flne  sandy  loam.  The  type  is  alluvial 
in  origin  and  is  found  in  the  broad  bottoms  of  the  Mississippi,  Missouri,  and 
other  streams  of  the  loessial  region.  It  occupies  slight  elevations  representing 
the  former  sites  of  sandy  swells  or  slight  ridges  which  later  liave  received  the 
deposits  of  silt  now  forming  the  surface  soil.  On  account  of  its  relatively 
greater  elevation  and  the  looser  structure  and  texture  of  the  lower  subsoil, 
the  type  is  comparatively  well  drained  and  is  very  productive  of  the  ordinary 
farm  crops,  such  as  com,  wheat,  oats,  clover,  and  alfalfa.  It  is  subject  to 
inundation  only  in  times  of  unusually  high  floods. 

Thompson  silt  loam. — ^Thls  is  a  grayish-brown  silt  loam,  underlain  at  about 
6  to  10  inches  by  a  yellowish  silt  loam  or  mottled  yellow  and  gray  heavy  silt 
loam  to  silty  clay  loam.  The  subsoil  frequently  grades  below  into  somewhat 
plastic  sllty  clay.  This  soil  occurs  in  the  flrst  bottoms  of  streams,  where  it 
is  subject  to  frequent  overflows.  It  has  belter  drainage  than  the  Bibb  soils 
and  would  give  better  results  with  com.  Grasses,  com,  and  oats  give  fair 
to  good  results,  according  to  drainage  conditions,  freedom  from  overflows,  and 
methods  of  cultivation. 

Tyler  silt  Zoam-.— While  there  are  many  phases  of  this  soil,  in  general  the 
type  consists  of  about  10  inches  of  a  gray  or  dark-gray  compact  silt  loam, 
underlain  to  about  15  Inches  by  a  lighter-gray  or  yellow  compact  silt  loam. 
From  15  to  36  Inches  the  subsoil  varies  from  a  mottled  gray  and  yellow 
compact  sllty  clay  loam  to  a  heavy  plastic  clay.  The  type  Is  conflned  to  second 
bottoms  of  streams  in  the  Appalachian  region.  Drainage  conditions  are  poor 
and  the  type  is  locally  called  **  crawfish  laud."  It  Is  not  well  adapted  to 
wheat,  but  fair  yields  of  com  and  oats  are  secured.  The  type  is  largely  in 
meadow  or  pasture.  Grass  does  well.  Applications  of  lime  and  artlflcial  drain- 
age are  necessary  to  put  the  land  in  proper  condition  for  the  general  farm 
crops. 

Wahash  silt  Zoam.~The  type  includes  a  dark-brown  to  black  silt  loam  about 
12  Inches  deep,  underlain  by  a  heavy  silt  loam  of  lighter  color.  Sometimes, 
however,  the  dark  color  extends  to  a  depth  of  3  feet  or  more.  The  soil  Is  of 
alluvial  origin.  It  occupies  stream  bottoms  subject  to  overflow,  and  Is  often 
poorly  drained.  When  well  drained  It  produces  heavy  crops  of  com  and 
grass  and  fair  yields  of  small  grain. 

Waverlj/  sUt  loam. — ^The  type  consists  of  a  grayish-brown  to  white  sllty 
loam,  underlain  at  about  10  inches  by  a  grayish  or  yellowish  silty  loam  of 
closer  structure.    It  occupies  bottom  lands  and  marshy  depressions,  and  owes 
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its  origin  to  sediments  washed  from  loessial  uplands.  Ck)m  is  the  principal 
crop.. 

Wehadkee  9Ut  loam. — ^The  soil  consists  of  a  dark-gray  or  dull  grayish-brown 
compact  silt  loam  or  sllty  clay  loam,  delicately  mottled  with  rusty  brown.  In 
the  higher  situations  the  color  is  gray  to  light  brown,  while  in  the  depressions 
and  swales  it  tends  more  toward  dark  drab.  The  subsoil,  begixming  at  an 
average  depth  of  about  8  Inches,  is  a  dark-gray  to  drab  compact  sllty  clay  loam 
to  silty  clay,  usually  mottled  with  shades  of  brown  and  yellow.  The  subsoil 
In  many  of  the  poorer-drained  situations  is  intensely  mottled  drab,  gray,  yellow, 
and  brown.  The  type  occurs  in  first  bottoms  and  over  slightly  higher  areas, 
which  might  be  considered  as  either  high  first  bottoms  or  low  second  bottoms. 
The  material  is  probably  derived  largely  from  the  Piedmont.  Overflows  are 
frequent  and  water  often  stands  on  the  flat  areas  and  In  depressions  for  long 
periods  subsequent  to  the  subsidence  of  stream  floods.  The  reclamation  of 
most  of  the  type  would  probably  necessitate  diking  the  streama  Extensive 
ditching  or  tiling  is  essential  to  the  establishment  of  good  surface  and  under- 
drainage.  The  type  is  heavily  timbered  with  gum,  oak,  ash,  and  poplar.  Com, 
oats,  and  grass  would  give  good  results  imder  proper  conditions  of  drainage. 

Wheeling  aUt  loam, — ^The  soil  to  a  depth  of  about  12  inches  is  a  brown,  mellow 
silt  loam.  The  subsoil  from  about  12  to  16  inches  is  usually  a  somewhat  lighter 
brown,  compact  but  friable  silt  loam,  and  from  this  depth  to  the  lower  limit  of 
the  profile  It  Is  a  brownish-yellow  friable  silt  loam,  the  structure  being  some- 
what more  compact  as  depth  increases.  The  type  occurs  on  level  or  gently 
rolling  terraces  along  river  courses  and  is  composed  of  alluvial  material  de- 
posited at  an  early  date.  The  soil  is  best  adapted  to  potatoes,  which  are  profit- 
ably grown,  and  also  produces  good  crops  of  wheat,  com,  and  hay.  Alfalfa  has 
been  grown  to  some  extent  In  general  this  type  should  prove  very  profitable 
for  a^culture. 

Area  and  diatrihution  of  the  Hit  loams. 


SoU 


state  or  area.> 


Acres. 


WftbMh  lilt  loam 

Hnnttngton  silt  loam.., 


WaTWlyaQtloam.. 


Laredo  ailt  loam..., 
Lintoiiia  allt  loam. . 


Millar  aUt  loam 

Oaage  lilt  loam 

Cahaba  allt  loam 

Podunk  oilt  loam 

Iberia  aUt  loam 

Pledger  ailt  loam 

Holston  silt  loam 

Tyler  silt  loam 

HoUy  silt  loam 

Oencoee  silt  loam 

Moshannon  silt  loam . . 

Kalmia  silt  loam 

EDc  silt  loam 

Ocklocknee  silt  loam . . 

Bibb  silt  loam 

Ondawaailt  loam. 

RobertsviUe  silt  loam. 

Neosho  silt  loam 

Wbeeling  sat  loam ... . 
La  Crosse  silt  loam. .. . 

Oltvior  silt  loam 

CoDfaree  silt  loam 

Wehadkee  silt  loam . . . 

Sarpj  silt  loam 

Papakatizif  silt  loam. . 

Chariton  sQt  loam 

Sanders  silt  loam 

Blaooe  silt  loam 


minoi8  3,3,6,6,8,9:  Indiana  1,8. 7, 8, 10;  Iowa  2, 4;  Kansas  2, 

7;  Kentucky  6;  Ifinnesota  1;  Hissouri  1, 6, 7, 9, 10, 13, 13, 16, 

17, 18, 19;  Nebraska  3, 6. 6;  Oklahoma  1;  Wisconsin  6, 9. 
Alabama  8, 6, 11, 14, 15, 16, 30. 31, 38. 36, 38, 36, 37;  Arkansas  1,3; 

Georgia  18;  Kentucky  3,  8,  7;  lOasouri  4,  8, 11,  33;  Ohio  6; 

Pennsylvania  3,18;  Tennessee  3, 8, 7, 9, 11,13;  Virginia  9; 

West  Virginia  1,2. 5,  7. 8. 
Arkansas  4, 5;  Illinois  1, 3, 4, 7, 9;  Indiana  1, 3, 3, 9;  Kentucky 

1:  Louisiana  6;  ICisBiBBlppi  4,  6,  13;  Missouri  3,  4,  14,  2f; 

Tennessee  8. 

Texas  6, 16, 27. 38 

Illinois  9;  Indiana  8;  Kentucky  6;  Louisiana  10;  Mississippi 

1,6,13,19,31;  Missouri 4;  Wi80on8in6.7. 

KansaslO;  Louisiana 3, 6, 10;  Texas  13, 23, 34, 30, 31 

Kansas  9;  Missouri  3. 6. 

Alabama  1,3. 14,37;  MiaBisBlppl6.9,10Ll3. 

Connecticut  1;  Massachusetts  1;  New  Hampshire  1 

LfOulsianalO 

Texas  4, 13 

Alabamal5;  Virginia9;  We8tVirginial,3,6,  7 

Alabamaae;  West  Virginia  1,3. 4, 6, 6, 7, 8 

AiabamaS,  30, 36, 38;  Georgia  18:  Kentucky 4;  MiaB0uri4 

New  York  6, 10, 13;  Pennsylvania 4, 7 

West  Virginia  1,6, 7, 8 

Alabamal4,27,37;  MlaBMppi9,10,30:  South  Carolina  10 

Kentucky  4;  MJSBouri4,8;  Pennsylvania  18;  West  Virginia  1,6.. 

Mississippi  3, 9, 10, 12 

Alabama 3,37;  Mississippi 6, 9, 10 

New  York  4, 17 

Missouri  8 

Kansas  1,4 

Ohio6;  West  Virginia 2, 4,  6,  7 

Wisconsin  9 

Louisiana  10 


Alabama  8;  Georgia  5;  North  Carolina  11 ;  South  Carolina  9. 

North  Carolina  16 

Missouri  1,  6,  8 

New  Jersev  2;  New  York  6 

Missouri  12 

Texas  10,  24, 29 

Arkansas  4 


976,476 
729,730 

672,416 


294,912 
167,236 

154,816 
120,192 
94,656 
75,812 
65,792 
57,600 
56,128 
55,808 
53,120 
50,432 
50,304 
43,712 
41,068 
39,360 
35,264 
34,240 
32,192 
30,739 
24,000 
23,806 
22,656 
19,072 
18,560 
17,728 
16,448 
15,936 
15,680 
12,992 


1  For  key  to  numbers  in  this  column  see  p.  788. 
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Am  and  diitribuUon  o/theBiU  Joanu— Continued. 


Soli 


CoUimaUtlouii. 

CnmlMrlaad  sUt  Umub. 

HamUn  lilt  loam 

Bastrop  silt  loam. 

Hyatt  aUt  loam 

CatalpaaUtloam 

Barbour  ailt  loam 

Blrdsboro  sUt  loam.. . . 

Anglalie  ailt  loam 

AltavlftaaUtloam.... 

Boxln  ailt  loam 

Aroostook  silt  loam 

Thompson  ailt  loam. . . 
Abeniatlij  aUt  loam... 


Total. 


Arkansas  4 
Mimourill 

New  York  10 

TexasS 

ICissiasipplS,  10... 

MisiiflsippilS 

PennsyiYania  4.... 
PennaylvaniaS... 

Missouri  11 

North  Carolina  11, 
Louisi«na4 


13. 


Mississippi  ao. 
10... 


8,ff7t 
7,873 
6,144 
6,060 
5,888 
6,066 
4,410 
3,8« 

a,  no 

3,63i 

3,600 
3,483 
1,408 


4,060,440 


8ILTT  GLAT  LOAM  PHASE. 

The  silty  clay  loams  comprise  a  moderately  extensive  gronp.  They  are  de- 
veloped in  both  first  and  second  bottoms.  These  soils  are  adapted  to  practically 
the  same  croi)s  as  the  silt  loams,  the  essential  difference  being  their  greater 
tendency  to  bake,  owing  to  the  larger  content  of  clay.  They  are  a  little  more 
difllcnlt  to  cultivate  than  the  slit  loams,  but  with  proper  cultivation  and  drain- 
age the  yields  compare  favorably  with  those  of  the  corresponding  members  of 
the  silt  loam  group. 

Ahemathy  silty  clay  loam. — ^This  is  a  dark-red  or  chocolate-red  silty  day 
loam  to  about  6  to  25  inches.  The  subsoil  is  a  compact  yellowish-gray  to 
nearly  white  silty  clay  loam  of  a  floury  feel,  frequently  grading  below  into 
mottled  yellow  and  gray  silty  clay.  The  type  is  developed  in  overflowed  bot- 
toms of  the  streams  in  drainage  basins  which  include  extensive  areas  of  De- 
catur soil.  The  soil  portion  represents  material  derived  largely  from  Decatur 
soils,  or  at  least  enough  Decatur  material  is  present  to  impart  the  red  color 
to  the  soil.  The  subsoil  material  is  identical  in  appearance  with  that  of  the 
Holly  silty  clay  loam.  Much  of  the  type  is  timbered.  Ck>m,  oats,  and  grass 
would  do  well  with  proper  drainage. 

Catalpa  sUty  clay  loam. — ^This  type  consists  of  a  gray  to  dark-gray,  friable 
silty  clay  loam,  underlain  at  about  10  to  15  inches  by  a  brownish  sticky  silty 
clay.  In  places  the  subsoil  is  quite  dark  and  consists  of  material  practically 
similar  to  the  Trinity  clay.  The  soil  is  typically  developed  in  narrow  strips 
of  stream  bottoms  adjoining  outcrops  of  "  rotten  limestone  "  or  near  areas  of 
Houston  chalk.  The  type  owes  its  grayish  color  to  depositions  of  comparatively 
fresh,  light-color^  calcareous  material  washed  from  these  areas  of  "rotten 
limestone*'  or  Houston  chalk.  This  soil  generally  lies  a  little  higher  than  the 
Trinity  clay,  and  consequently  has  better  drainage.  The  soil  would  be  improved 
by  plowing  under  such  crops  as  melilotus,  lespedeza,  or  soy  beans.  It  is  well 
suited  to  com,  cotton,  alfal^,  Johnson  grass,  soy  beans,  lespedeza,  and  melilotus. 

Congaree  Hlty  clay  loam. — The  soil  is  a  brown  to  reddish-brown  silty  clay 
loam.  The  subsoil  is  slightly  lighter  in  color  and  of  very  nearly  the  same 
texture,  except  in  the  occasional  strata  of  sandy  material  encountered  especially 
in  the  lower  section  of  the  subsoil.  Particles  of  mica  frequently  occur  through- 
out the  soil  mass.  The  type  occupies  first  bottoms  of  streams.  It  consists  of 
alluvial  material  derived  mainly  from  the  Piedmont  soils.  It  is  subject  to 
overfiow.  With  protection  from  overflow,  such  as  can  be  secured  by  straighten- 
ing and  deepening  the  stream  channels,  the  type  can  be  made  to  produce  excel- 
lent crops  of  com,  grass,  oats,  and  forage  crops.  A  large  part  of  the  type  can 
be  successfully  used  for  these  crops,  the  overflows  not  being  so  frequent  as  to 
render  the  utilization  of  the  land  unprofl table. 

Frio  silty  clay  loam. — The  soil  consists  of  8  to  15  inches  of  grayish-brown  to 
dark-brown  silty  clay  loam.  The  subsoil  is  a  gray  to  slightly  yellowish  gray 
or  yellowish  brown  silty  clny  lonm,  and  is  usually  more  compact  than  the  soil. 
Notwithstanding  its  high  clay  content,  the  soil  Is  comparatively  easy  to  culti- 
vate when  moisture  conditions  are  favorable,  but  if  stirred  when  wet  it  is  apt 
to  bake.    It  is  well  suited  to  irrigation,  owing  to  its  position  in  the  vallejrs  and 
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its  level  topograpliy.  Very  UtUe  of  the  type  is  under  cultivation*  though  a 
small  acreage  is  being  cleared. 

Oeneaee  Hlty  c^y  loofik— This  type  is  composed  of  a  darlc-brown  or  grayish- 
brown  silty  day  loam  soil  from  9  to  10  inches  deep,  overlying  a  plastic  silty 
clay  of  a  gray,  bluish  gray,  or  mottled  gray  and  brown  color.  The  natural 
onderdrainage  of  the  tsrpe  is  deficient,  on  account  of  the  heavy  character  of  the 
subsoil.  The  soil  is  found  along  streams  and  is  subject  to  overflow.  Follow- 
ing reclamation  by  drainage,  it  is  well  adapted  to  the  heavier  types  of  farm 
crops,  and  especially  to  grass. 

Holeion  Hlty  clay  loam, — ^The  soil  to  a  depth  of  about  10  or  12  inches  is  a  brown 
to  dark-brown  mellow  silty  clay  loam.  The  subsoil  is  a  yellowish-brown  silty 
day  loam,  which  grades  downward  into  compact  silty  clay.  In  the  poorer 
drained  situations  there  is  sometimes  a  mottling  of  gray,  drab,  and  rusty 
brown.  This  phase  represents  an  approach  toward  the  conditions  obtaining  in 
the  Tyler  soils.  The  type  is  developed  on  terraces  well  above  overflow.  The 
surface  is  smooth  and  the  poorer  drained  areas  should  be  ditched  or  tiled.  This 
is  a  moderately  good  soil,  well  suited  to  such  crops  as  grass,  wheat,  soy  beans, 
tomatoes,  potatoes,  and  cabbage. 

Huntingion  Hlty  day  lootiK— This  is  a  brown  to  dark-brown  silty  day  loam, 
underlain  at  about  8  to  15  inches  by  brownish  silty  clay.  Through  the  soil 
section  occasional  layers  of  sandy  material  are  encountered.  The  type  occurs 
in  first  bottoms  and  is  subject  to  overflow.  The  component  materials  have  been 
washed  from  sandstone,  limestone,  and  shale  soils.  With  proper  drainage  the 
type  is  well  suited  to  the  production  of  com,  oats,  wheat,  grass,  a  number  of 
forage  crops,  and  cotton. 

Iberia  9Uiy  clay  loam. — ^This  is  a  dark-gray  to  black  silty  clay  loam,  underlain 
at  about  6  to  12  inches  by  dark-yellow  or  grayish-yellow  plastic  silty  clay,  faintly 
mottled  with  rusty  brown  or  drab.  At  about  30  inches  this  material  varies 
from  aUty  day  loam  to  very  fine  sandy  loam.  lime  concretions  occur  in  the 
subsoil.  This  is  one  of  the  best  general  farming  soils  of  the  region,  being  well 
suited  to  sugar  cane,  corn,  rice,  and  cowpeaa  In  some  places  this  soil  is  some- 
what similar  to  the  Sarpy  soils,  in  that  its  deep  subsoil  is  lighter  in  texture 
than  the  soil.  The  subsoil,  however,  is  more  intensely  mottled  than  that  of  th» 
Sarpy  series  and  contains  a  larger  amount  of  lime  concretions. 

La  Crosse  silty  clay  loam. — The  soil  to  a  depth  of  about  12  inches  is  a  black 
silty  clay  loam.  This  overlies  gray  or  drab  material  of  slightly  coarser  texture. 
The  topography  varies  somewhat  from  level  to  hilly  and  the  type  often  occurs  in 
basin-shaped  depressions,  where  the  natural  drainage  is  poor.  The  soil  is 
adapted  to  com,  and  when  properly  drained  is  a  productive  soil  for  small  grain 
and  hay  and  truck  crops. 

Laredo  siliy  day  loam. — The  soil  is  a  dark-brown  to  black,  heavy  silty  loam 
to  silty  day  loam  to  an  average  depth  of  12  inches.  The  subsoil  from  12  to  86 
inches  is  a  light-brown  to  drab  silty  clay  loam  which  becomes  lighter  in  color 
with  depth.  Both  soil  and  subsoil  are  sticky  and  plastic  when  wet  and  bake 
badly  on  drying.  The  type  occurs  along  old  stream  channels,  where  its  topog- 
raphy is  nearly  level.  It  suffers  but  little  from  lack  of  drainage.  The  soil 
represents  alluvium  deposited  along  the  former  courses  of  the  Rio  Grande 
Biver.  It  supports  a  heavy  growth  of  mesquite  and  cactus,  and  when  cultivated 
produces  excellent  crops  of  com,  cotton,  sugar  cane,  and  vegetables,  especially 
under  irrigation.  Small  accumulations  of  alkali  occur  in  depressions  and  very 
flat  areas. 

Olivier  silty  clay  loam, — ^The  soil  is  a  grayish-brown  to  brown  silty  day 
loam,  averaging  about  10  inches  In  depth.  The  subsoil  is  a  mottled  drab,  ydlow, 
and  brown  clay  loam  to  silty  clay.  Spots  of  black  material  are  occasionally 
found  in  the  subsoil.  The  drainage  is  well  established.  Com,  cowpeas,  rice, 
and  sugar  cane  do  well. 

Osage  silty  clay  loam, — The  soil  is  a  brown  or  gray  silty  clay  loam  about 
20  inches  deep,  and  contains  a  high  percentage  of  silt.  The  subsoil  is  a  light- 
brown  or  drab  clay  loam,  which  is  slightly  heavier  than  the  soil  in  texture. 
The  material  contains  a  high  percentage  of  organic  matter,  and  the  soil  is 
friable  and  easily  worked.  The  type  occurs  as  level  areas  along  streams  and  is 
alluvial  in  origin.  It  is  subject  to  overflow,  but  the  water  drains  away  quickly, 
and  the  type  is  wdl  adapted  to  the  production  of  com  and  sorghum.  Alfalfa 
is  also  grown  to  a  limited  extent 

Sarpy  sUty  day  loam. — ^The  soil  is  a  brown  or  dark-brown  silty  clay  loam 
averaging  something  like  16  inches  in  depth.    The  subsoil  is  a  light-brown  very 
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fine  sandy  loam,  nrraally  mottled  faintly  with  rusty  brown  or  yellowish  colors. 
The  soil  is  most  typically  developed  in  a  position  intermediate  between  the 
higher  front  lands,  such  as  the  Yasoo,  and  the  lower,  heavier  back  land,  and 
upon  slight  ridges.  It  has  ftiir  natural  drainage,  owing  to  its  light  subsoil  and 
slightly  elevated  position.  Ditches,  however,  are  often  necessary  for  the  re- 
moval of  heavy  rains.  The  type  owes  its  origin  to  deposition  of  silty  day  loam 
over  lighter  textured  material,  such  as  old  sand  bars  or  sandy  front  lands. 
Ootton,  com,  and  oats  give  fine  yields.    Alfalfa  should  do  well. 

Sharkey  9iJty  clay  loam, — ^The  soil  to  a  depth  of  about  10  or  12  inches  con- 
sists of  a  light-brown  or  brown  heavy  silt  loam  to  silty  clay  loam  often  slightly 
mottled  with  rusty  brown.  The  subsoil  ranges  from  heavy  very  fine  sandy 
loam  through  silt  loam  to  silty  clay  loam,  usually  of  a  light-brown  color,  mottled 
with  drab  and  rusty  brown  and  in  places  bluish  gray.  Fairly  good  yields  of 
com  and  cotton  are  secured.  If  protected  from  overflow  and  properly  cultivated, 
the  type  would  produce  heavy  yields  of  a  number  of  crops.  Cabbage,  grass,  and 
rice  should  do  well. 

Tyler  silty  clay  loam, — ^This  type  includes  a  gray  to  grayish-brown  compact 
silty  clay  loam,  underlain  at  about  10  or  12  inches  by  a  rather  plastic  silty 
clay  of  grayish-brown  or  pale-yellow  color,  sometimes  mottled  with  gray  In  the 
lower  portion.  The  material  represents  old  alluvium  occurring  on  second  ter- 
races and  in  deserted  stream  valleys.  The  type  is  sometimes  called  "  crawfish  ** 
land.  It  is  a  rather  clammy,  cold-natured  soil  of  moderate  productive  capacity. 
The  type  is  best  suited  to  grass.  With  liming,  liberal  incorporation  of  vegetable 
matter,  and  the  establishment  of  good  drainage  conditions,  general  farm  crops, 
such  as  com,  wheat,  and  oats,  would  give  moderate  to  good  yields. 

Uvalde  sUty  clay  loom.— The  soil  to  a  depth  of  10  to  16  inches  is  a  gray  to 
light-brown  silt  loam.  This  is  underlain  by  brown  or  y^owisli-brown  silty 
clay  loam.  In  common  with  nearly  all  the  types  of  this  arid  region,  both  the 
soil  and  subsoil  are  highly  calcareous,  but  contain  little  humns.  According  to 
the  amount  of  organic  materials  present,  the  surface  varies  from  light  yellowish- 
brown  to  dark,  the  lighter  color  and  lighter  texture  being  fbund  along  the 
streams,  while  the  darker,  heavier  soils  occupy  the  low  interstream  plateaus. 
As  a  rule,  the  color  and  texture  of  the  subsoil  are  more  uniform  than  they  are 
in  the  soil,  the  presence  of  white  chalky  mottling  in  the  former  being  charac- 
teristic of  the  typa. 

Wabash  ailty  clay  loam.— To  a  depth  of  about  16  Inches  the  soil  is  a  dark- 
gray  to  almost  black  silty  clay  loam.  The  subsoil  consists  of  a  lighter  gray 
day,  sometimes  containing  some  silt  and  fine  sand.  The  type  occurs  in  broad 
bottoms,  and  is  usually  closely  associated  with  other  members  of  the  Wabash 
series,  especially  the  Wabash  silty  clay.  It  occupies  positions  somewhat  more 
favorable  to  drainage  than  the  Wabash  clay.  In  the  Missouri  River  Yall^  It 
is  a  good  soil  for  general  farm  crops,  yielding  26  to  60  bushds  of  com  and 
16  to  30  bushels  of  wheat  per  acre. 

WaUkill  silty  clay  loam. — ^The  surface  soil  of  this  type  consists  of  from 
about  6  to  12  inches  of  silty  clay  loam,  usually  gray  or  dark  brown,  but  having 
a  rather  wide  range  in  color  characteristics.  The  subsoil  is  a  black  muck  or 
peat  and  ext^ids  to  a  depth  of  2  feet  or  more.  The  topography  is  flat,  and  many 
of  the  areas  of  this  type  are  subject  to  some  overflow.  In  the  drainage  of  this 
type  care  should  be  exercised  not  to  lower  the  water  table  far  into  the  muck 
subsoils,  where  capillarity  is  weak.    The  type  produces  excellent  hay. 

Wheeling  silty  clay  loam, — ^Thls  is  a  brown  to  dark-brown  friable  heavy  silt 
loam  to  silty  clay  loam,  underlain  at  a  depth  of  about  10  to  14  inches  by  a 
lighter-brown  or  yellowish-brown  compact  silty  clay  loam.  Beds  of  gravel  in 
the  substratum  render  drainage  conditions  good,  except  In  local  depressions, 
where  there  is  not  sufficient  surface  relief  or  drainage  outlet  to  effect  the 
proper  removal  of  excess  water.  The  soil  is  easily  worked,  and  the  topography 
Is  favorable  to  the  use  of  any  type  of  farm  machinery.  The  soil  occurs  on 
terraces  above  overflow.  It  is  admirably  suited  to  the  production  of  com, 
oats,  and  cowpeas.  A  great  many  other  crops  do  fairly  well,  including  a  num- 
ber of  vegetables  and  some  varieties  of  apples. 

Yazoo  silty  clay  loam. — ^The  soil  is  a  brown  silty  clay  loam,  averaging  about 
18  inches  in  depth.  The  subsoil  is  a  light-brown  very  fine  sandy  loam  to  silty 
clay  loam,  mottled  with  rosty  brown,  yellowish,  and  sometimes  bluish  colors. 
The  soil  Is  most  typically  developed  in  a  position  intermediate  between  the 
sandier  Yazoo  front  lands  and  the  heavy  Sharkey  clay  of  the  lower  back  lands 
in  the  Mississippi  flood  plains.  It  usually  has  good  drainage,  owing  to  its  posi- 
tion and  the  frequently  sandy  or  flne  sandy  character  of  the  subsoil.    Where  the 
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subsoil  Is  heavier  the  type  is  sometimes  quite  imperyious.  In  such  areas  ditches 
or  tile  drains  are  necessary.  The  soil  gives  good  yields  of  com,  oats,  and  cotton. 
Alfalfa  would  give  good  results  with  the  application  of  lime  and  inoculation, 
especially  where  the  soil  Is  freed  from  weeds  by  preliminary  clean  cultivation. 

Area  and  diatrihution  of  the  sUty  clay  loams. 


Soil  name. 


State  or  area.^ 


Anes. 


Huntinrton  sifty  day  loam. . 


Uvalde  silty  day  loam. 
Frio  silty  clay  loam. . . . 
Laredo  sUty  clay  loam. 
Sarpy  silty  clay  loam... 
Oaage  silty  day  loam. 
Huntlmrton  sifty 
Iberia  sflty  clay  i< 
Yaioo  silty  clay  loam 
Sharkey  suty  day 

Hdston  silty  day  loam. 

Atwrnathy  silty  clay  loam.. 

Olivier  silty  clay  loam 

Congaree  suty  day  loam 

Oeneeee  silty  day  loam 

Tylar  silty  dav  loam 
Catalpa  silty  cla:  ' 


Wbedlng  suty  cky  loam. 
Wabash  siltv  day  loam. 
La  Crosse  siity  clay  loam 
WalUdll  sUty  dayloam. 


TotaL. 


Texas  28 

do 

Texas  5, 27 

Kansas  5;  Louisiana  4;  Missouri  15, 16.., 

Kansas fi;  Missouri5 

Alabama  20. 28. , 

Louisiana  10 

Louisiana  4 , 

Missis^ppll:  Missouri  15 

We8tVMnto2 

■  '  irnaM 


Louisiana  10. 

North  Carolina  3 

New  York  10, 18;  Pennsyhmoia  7. 

WestVinginia? 

Mississippi  10 

WeetVh|lnla2 

Missonrfl. 

Wisconsin  7 

NewJeney2 


567,508 

184,820 

184,820 

60,804 

43,816 

37,312 

25,604 

21,248 

20,480 

13,248 

10,810 

0,866 

7,860 

5,604 

4,864 

8,802 

2,752 

1,472 

T04 


1,208,008 


>  For  key  to  numbers  in  this  cdnmn  see  p.  788. 
CiLAY  U>AM.  GBOUP. 


The  clay  loams  are  not  nearly  so  extensive  in  the  River  Flood  Plains  province 
as  the  loams,  silt  loams,  and  clays,  but  are  important  in  that  they  produce 
heavy  yields  of  a  number  of  the  general  farm  crops  when  given  proper  drainage. 
They  require  strong  implements  and  teams  in  their  cultivation.  Tillage  opera- 
tions are  restricted  to  a  narrower  range  than  on  the  lighter  types,  since  the 
material  puddles  if  disturbed  while  in  a  soggy  condition,  baking  with  subse- 
quent dry  weather  into  a  hard,  unfavorable  structure.  Fertilisers  are  stidom 
needed,  but  applications  of  lime  are  beneficial  in  the  case  of  most  of  those 
types  not  influenced  by  wash  from  calcareous  soils.  Com,  grass,  sorghum,  and 
a  variety  of  forage  crops  are  successfully  grown.  The  clay  loams  of  this 
province  are  rarely  adapted  to  truck  crops. 

Aliamaha  clay  loam, — ^The  soil  to  a  depth  of  about  14  inches  consists  of  a 
dark-drab  to  bluish-black  friable  clay  loam.  The  subsoil  is  a  silty  clay,  ranging 
in  color  from  dark  drab  through  grayish  mottled  with  reddish  yellow  to  bluish 
drab  below.  The  surface  is  level  and  the  type  is  subject  to  tidal  overflow  with 
fresh  or  brackish  river  water.  With  the  establishm«>ait  of  proper  drainage, 
com,  oats,  grass,  and  forage  crops  should  do  well.    Rice  gives  good  results. 

Cuml^erland  clay  loam,-^The  soil  to  a  depth  of  8  to  12  Inches  is  a  brownish 
to  grayidi-brown  clay  loam.  The  subsoil  to  36  inches  or  more  is  a  reddish- 
brown  to  reddish  heavy  clay  loam  to  clay.  The  soil  contains  small  amounts  of 
waterwom  p^bles.  The  surface  Is  gently  rolling:  and  drainage  is  good.  The 
type  occupies  old  river  terraces  and  consists  of  colluvial  material  and  ancient 
alluvium.  Good  yields  of  com  are  secured,  though  the  soil  is  largely  utilised 
as  pasture. 

Dunning  clay  loom.— The  soil  is  a  very  dark  gray  to  black  silty  clay  loam 
to  clay  loam,  rich  in  organic  matter.  The  subsoil,  beginning  at  about  8  to  12 
Inches,  is  a  mottled  black  and  yellow  clay  which  grades  below  into  a  yellowish 
clay  frequently  mottled  with  dingy  yellow,  bluish,  and  drab  colors.  The  type 
Is  confined  to  the  first  bottoms  of  streams  and  is  mainly  subject  to  frequent 
overflow.  It  is  of  alluvial  origin  and  Is  derived  principally  from  sandstone 
shale,  and  limestone  soils.  When  properly  drained,  grains  and  grasses  do 
especially  well.  / 

Oenesee  clay  loam. — ^The  soil  is  a  heavy  clay  loam,  dark  in  colo^  having  a 
depth  of  about  10  to  12  inches.    The  subsoil  is  a  heavy  silty  clay,  bldish  to  drab 


Digitizedt)y 


:ecl1 


/Google 


/ 


372  SOILS  OF  THE  UNITED  STATES. 

In  color.    The  type  is  poorly  drained  and  adapted  to  the  production  of  hay 
and  grasing. 

Bolly  doy  loam, — ^The  type  consiatfl  of  a  brown  to  gray  clay  loam  to  a  d^th 
of  10  inches,  grading  into  a  Btifr*  peculiarly  mottled  clay,  the  main  color  being 
drab  or  blue  streaked  with  blue  or  gray.  This  material  extends  to  a  depth  of  8 
feet  or  more,  and  at  about  10  feet  assumes  a  uniform  deep  blue  color.  It  is  a 
flrst-bottom  soil,  generally  poorly  drained  and  occasionally  subject  to  OTorflow. 
It  is  used  to  some  extent  for  corn,  wheat,  and  grass.  The  type  is  very  much 
in  need  of  drainage  and  lime. 

Huntington  day  loam. — ^The  soil  to  a  depth  of  8  to  10  inches  is  a  silty  clay  loam 
to  clay  loam  of  drab  to  dark-gray  color.  The  subsoil  is  a  drab  to  yellow,  slightly 
plastic  silty  clay  loam  to  clay.  Yellow  and  drab  mottling  is  quite  common  in  the 
poorer  drained  areas.  The  soil  is  of  alluvial  origin,  and  represents  the  wash  from 
shale  sandstone  and  limestone  formations.  It  occurs  principally  as  first  bot^ 
toms  and  is  subject  to  overflow.  A  small  part  of  the  ^pe  lies  above  overflow 
upon  indistinctly  developed  second  terraces.  Com,  oats,  wheat,  and  grass  do 
welL 

Laredo  clay  loam, — To  an  average  depth  of  10  or  12  inches  this  soil  is  a 
heavy  light-brown  silty  loam  which  contains  enough  clay  to  make  it  sticky  and 
tenacious  when  wet  and  to  cause  it  to  bake  and  sun-crack  upon  drying.  The 
subsoil  is  a  brown  silty  loam  of  slightly  heavier  texture,  which  rapidly  becomes 
heavier  as  depth  increases,  until  at  about  20  inches  it  changes  to  a  dark-brown 
stiff,  compact,  silty  clay.  The  type  is  alluvial,  being  formed  of  old  flood-plain 
deposita  It  occupies  shallow  depressions  adjoining  the  rolling  upland.  A 
large  percentage  of  the  type  is  under  cultivation,  and  the  greater  part  of  the 
cultivated  area  is  under  irrigation.  The  soil  is  adapted  to  the  production  of 
oniona  Ck>m,  cabbage,  beets,  sorghum,  cowpeas,  and  sweet  potatoes  are  all 
successfully  grown.  Ck>wpeas  do  particularly  well  on  both  the  irrigated  and 
unirrigated  areaa 

Myatt  day  loam, — ^This  soil  to  a  depth  of  8  to  6  inches  is  a  gray  or  brownish- 
gray  silt  loam  to  silty  clay  loam,  passing  into  a  light-gray  mottled  plastic  silty 
clay  which  seems  to  contain  a  large  percentage  of  fine  sand.  Under  cultivation 
the  soil  has  a  tendency  to  clod.  It  occurs  as  low,  level  areas  generally  border- 
ing stream  bottoms  and  only  a  few  feet  above  overflow.  The  natural  growth 
consists  of  post,  red,  Spanish,  pin,  water,  and  white  oaks,  hickory  and  pina 
A  few  areas  are  cultivated,  and,  except  during  wet  seasons,  the  yields  are  better 
than  on  the  lighter  uplands.    Cotton,  com,  and  oats  are  grown. 

Ocklocknee  day  loam, — ^The  soil  is  a  brown  or  dark-brown  clay  loam  or  silt 
loam,  varying  from  8  to  18  inches  and  averaging  about  10  inches  in  depth.  The 
subsoil  is  a  brownish,  drab,  or  gray  clay  loam  or  silty  day  loam  to  a  depth  of  86 
inches  or  more.  Beds  of  sand  are  sometimes  encountered  at  3  feet  or  more. 
The  type  occurs  as  level  or  gently  undulating  flrst  bottoms  along  streama  The 
natural  drainage  is  poor  and  crops  are  somewhat  damaged  by  annual  flooda 
Along  the  smaller  branches  there  is  little  danger  from  floods.  The  type  is 
alluvial  in  origin.  It  is  better  adapted  to  com  than  to  cotton,  although  good 
yields  of  both  are  obtained.  The  soil  would  be  greatly  beneflted  by  open  drains 
and  also  by  installing  tile  drainage  in  placea    Grass  and  com  do  w^l. 

BiHiderg  day  loam, — ^The  soil  to  a  depth  of  about  12  inches  is  a  dark-brown 
clay  loam.  The  subsoil  to  3  feet  or  more  is  a  grayish  or  y^lowish  silty  day. 
The  type  occurs  in  limited  areas  along  the  edges  of  bottoma  Its  formation  is 
due  in  part  to  flood  action  and  in  part  to  alluvial  wash  from  the  slopea  Drain- 
age is  usually  fteir.  The  soil  is  adapted  to  cotton  and  com,  and  if  artifldally 
drained  it  should  be  suited  to  the  production  of  alfalfk. 

Barpy  day  loam, — The  soil  is  a  stiff,  waxy,  gray  to  brown  or  nearly  blade  clay 
loam  from  12  to  24  inches,  with  an  average  of  about  20  inches  In  depth.  The 
subsoil  consists  of  gray  or  yellow  flne  silty  sand  or  flne  sandy  loam.  This  is  a 
bottom-land  type  occupying  depressed  areas  and  generally  requiring  artificial 
drainage.  It  is  of  recent  alluvial  formation  and  is  undergoing  some  change. 
When  drained  it  is  an  excellent  com  soil,  the  average  yield  p^  acre  being  about 
GO  bndiele.  Where  not  overfiowed  the  type  is  used  to  some  extent  for  alfftK^* 
and  excellent  yields  are  secured. 

Sharkey  day  loam. — ^The  soil  varies  from  a  dark-brown  heavy  loam  to  a  light- 
brown  or  grayish-brown  light  day  loam.  The  subsoil  is  a  plastic  day  loam  or 
day  mottled  with  drab,  bluish,  and  rusty  brown.  The  type  represents  in  places 
a  gradational  soil  between  the  Yazoo  or  higher  lying  and  lighter  textured  river- 
front soils ^and  the  heavy  clay  lands  such  as  the  Sharkey  clay.  The  topography 
ranges  from\fiat  to  slightly  ridgy,  being  cut  in  places  by  old  stream  channda 
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Tbe  type  is  well  adapted  to  corn,  cotton,  and  cabbage.  Grass,  sugar  cane,  and 
rice  should  do  well. 

Wabash  clay  loam. — ^The  soil  consists  of  a  dark-gray  to  black  silty  clay  loam 
from  8  to  18  inches  deep.  In  local  areas  it  varies  from  a  heavy  silt  loam  to  a 
silty  clay.  The  type  is  marked  by  small  mounds  rising  from  1  to  3  feet  above 
the  general  surface  level.  On  these  mounds  the  soil  is  generally  a  silt  loam, 
and  on  their  slopes  a  silty  clay  loam,  while  between  them  it  is  a  silty  day. 
The  subsoil  is  composed  of  a  gray  or  yellowish-gray,  plastic,  heavy  silty  clay 
loam  or  silty  clay,  or  of  the  former  grading  into  the  latter  at  an  average  depth 
of  20  inches.  The  tjrpe  occupies  level  or  slightly  rolling  bottom  lands  which  are 
much  better  drained  than  Meadow.    It  is  alluvial  in  origin. 

The  soil  is  best  adapted  to  the  production  of  grass  for  pasture,  and  a  great 
part  of  the  type  is  used  for  this  purpose.  Under  ordinary  management  the  tilled 
areas  produce  only  fair  yields  of  general  farm  crops.  Higher  yields  are  obtained 
where  artificial  drainage  is  employed. 

Waverly  clay  loam. — The  soil  to  a  depth  of  about  6  inches  is  a  light-brown  to 
grayish,  heavy  silty  clay  loam,  often  containing  small  iron  concretions  over  the 
surface  and  through  the  soil.  The  soil  becomes  heavier  with  depth  and  grades 
into  a  very  heavy  silty  clay  loam.  At  a  depth  of  from  12  to  20  inches  the  sub- 
soil is  a  sticky,  mottled  clay,  usually  containing  small  iron  concretions  and 
becoming  stiffer  and  more  tenacious  as  depth  increases.  There  is  apparently 
little  organic  matter  in  the  soil,  except  in  swampy  areas.  The  compact  nature 
of  the  soil,  together  with  its  level  topography  and  low-lying  position,  often 
makes  drainage  difficult.  The  type  is  alluvial  in  origin,  having  been  formed 
largely  through  the  reworking  by  stream  action  of  the  loessial  material  from 
the  uplands.  The  soil  is  best  adapted  to  clover,  timothy,  and  redtop.  The  other 
crops  grown  are  tobacco,  wheat,  and  com,  the  yields  depending  on  thoroughness 
of  drainage  and  cultivation.  Where  drainage  is  not  practiced  the  land  is  either 
covered  with  a  growth  of  scrub  oak  or  used  exclusively  for  pastura 

Wickham  day  loam. — ^The  soil  is  a  pale-yellow  or  gray  loam  or  very  fine  sandy 
loam,  imssing  at  about  6  inches  into  a  yellow  clay  loam  which  extends  to  a 
depth  of  about  12  inches.  The  subsoil  varies  from  slightly  friable  to  stiff, 
yellow,  olive,  or  mottled  clay  or  reddish  clay,  containing  a  high  percentage  of 
fine  sand  and  fine  flakes  of  mica  in  its  lower  depths.  The  type  occupies  lev^ 
or  slightly  rolling  terraces  and  is  generally  well  drained.  It  is  derived  from 
old  alluvial  sediments.  The  soil  is  very  productive,  yielding  in  good  seasons 
from  40  to  60  bushels  of  corn,  from  15  to  SO  bushels  of  wheat,  CO  or  more 
bushels  of  oats,  and  from  1  to  2  tons  of  hay  per  acre. 

Area  and  distribution  of  the  day  loams. 


SoO 


State  or  area.^ 


Acne. 


WaT«rly  day  loam 

Ockloeknee  clay  loam . . 

Wabash  day  loam 

Sarpy  day  loam 

Hnntington  clay  loam.., 

Sbarkoy  clay  loam 

Hyatt  clay  loam 

Wickham  day  loam 

Sanders  day  loam , 

Geaeeee  clay  locun 

HoUyclayioam 

DoniUiiK  day  loam 

Laredo  day  loam , 

Altemaha  day  loam 

Cumberland  day  loam. , 


Alabama  17;  Illinois  7;  Indiana  2, 8;  Miooari  14. . . 

Alabama29:  Mississlnpi 3, 12, 17 

Indiana  8;  Iowa  3:  Missouri  1,21;  North  Dakota  2.. 

Missouri  1,10;  Nebraska  5 

Arkansas  2;  Fennsylyania  6 

Mississippi  1 

Mississippi  15 

Virglnia« 

Texas  10 

New  York  6 

Kentucky  3 

Pennsylvania  2 

Texas  16 

Georgia  10 

Virgfiiia9 


106,280 

46,666 

41,280 

19,776 

19,006 

6,848 

4,096 

2,176 

1,664 

960 

896 

708 

704 

640 

liB 


Total.. 


0,944 


I  For  key  to  numbers  in  this  column  see  p.  738. 


CLAY  QBOUP. 


The  clays  comprise  the  largest  total  area  of  differentiated  soils  of  the  River 
Flood  Plains  province.  They  are  most  extensive  in  the  first  bottoms  of  the 
larger  streams,  where  the  sediments  have  been  deposited  by  relatively  slow 
moving  water. 
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These  are  the  most  difficult  soils  of  the  province  to  cultivate,  heavy  draft 
animals  and  strong  tools  being  necessary  to  maintain  requisite  tilth.  In  most 
cases  tillage  Is  restricted  to  a  narrow  range  of  moisture  conditions,  for  the 
reason  that  the  soils  are  likely  to  puddle  and  to  assume  on  drying  a  hardened 
condition  favorable  to  the  formation  of  Intractable  clods.  Some  types,  however, 
such  as  the  Sharkey  clay,  can  best  be  cultivated  either  when  in  a  very  wet  or 
a  very  dry  condition,  because  they  are  extremely  plastic  and  sticky  when  only 
moderately  moist  Since  the  material  is  inclined  to  crack  Into  small  aggregates 
en  drying  out,  baking  is  not  so  apt  to  follow  when  the  soli  Is  disturbed  in  a 
wet  condition. 

The  clays  are  largely  suited  only  to  such  crops  as  rice,  sugar  cane,  com,  grass, 
and  certain  forage  crops.  Some  of  those  types,  such  as  the  Miller  clay,  which 
contain  considerable  lime  and  assume  a  granular  structure  on  drying  out,  can 
be  successfully  used  for  a  few  late  vegetables,  particularly  cabbage  and  tomatoea 
The  early  maturing  varieties  of  cotton  do  well  on  the  clays,  but  the  crop  is 
often  damaged  severely  by  the  boll  weevil.  As  a  rule  this  group  of  soils  gives 
heavy  yields  when  properly  protected  from  overflow  or  during  years  when  dis- 
astrous overflows  do  not  occur  during  the  growing  season.  They  do  not  require 
fertlllBation,  but  certain  members  not  derived  from  calcareous  soils  are  benefited 
by  applications  of  lime. 

The  Sharkey  clay  is  the  most  extensive  series  of  the  entire  province.  It  com- 
prises the  greater  part  of  the  Mississippi  bottoms.  The  Trinity  clay  is  an  ex- 
tensive soil  along  streams  flowing  through  and  Issuing  from  the  regions  oc- 
cupied by  the  Houston  soils.  The  Wabash  and  Waverly  clays  have  a  wide  de- 
velopment in  the  bottoms  of  streams  of  the  loesslal  region,  while  the  Miller 
chiy  is  the  most  extensive  bottom-land  type  along  streams  heading  In  the  Red 
Beds  region.  The  Ocklocknee  clay  is  the  most  widely  developed  representative 
of  this  group  in  the  first  bottoms  of  the  Coastal  Plain  streams,  while  the  Cahaba 
Is  the  most  extensive  clay  of  the  Coastal  Plain  terraces. 

AU^maha  doy.— The  soil  consists  of  a  heavy,  plastic  clay,  except  in  the  surface 
inch  or  so,  wHich  Is  frequently  a  dark  clay  loam.  Below  this  superficial  layer 
the  color  of  the  material  ranges  from  dark  drab  or  dark  slate  blue  to  bluish 
drab  or  bluish  gray,  sometimes  mottled  with  yellow.  Lime  concretions  are 
occasionally  .encountered  at  lower  depths.  Cultivation  is  difilcult  when  the  soil 
Is  wet  on  account  of  its  stickiness,  and  when  dry  on  account  of  its  hard,  intracta- 
ble stmctura  Ordinarily  this  soil  is  poorly  drained  and  subject  to  Udal  over- 
flow wlUi  fresh  or  brackish  water.  The  type  occurs  in  river  bottoms,  and  in 
places  it  has  been  protected  from  overflow  by  dikes  and  utilized  for  rice.  It  is 
associated  with  the  Georgetown  soils  lying  usually  a  little  higher.  The  type  is 
beet  suited  to  rice  and  oats. 

Bastrop  day. — ^The  soil  to  a  depth  of  6  to  10  inches  is  a  dark-gray  clay  loam 
to  heavy  day.  The  subsoil  to  36  Inches  is  a  dark-gray  to  dark-brownish,  com- 
pact and  plastic  clay.  Both  soil  and  subsoil  contain  large  amounts  of  slit  and 
organic  matter.  The  soil  bakes  badly  and  requires  careful  cultivation  to  main- 
tain proper  tilth.  This  is  an  alluvial  soil,  occurring  on  terraces  having  compara- 
tively level  topography  with  occasional  swells  or  gentle  depressions.  Drainage  Is 
not  exceptionally  good  and  much  of  the  type  is  greatly  benefited  by  surface 
ditching,  though  but  little  damage  is  ever  done  by  overflows  or  by  excessive 
moisture.  It  is  probably  the  strongest  soil  of  these  bottoms  and  is  well  adapted 
to  general  farming.  Cotton,  corn,  and  sorghum  are  the  principal  products, 
^ough  corn  does  better  than  cotton.    Alfalfa  Is  successfully  grown. 

Bibb  clay. — ^The  soil  consists  of  a  mottled  gray  to  nearly  white,  compact  sllty 
clay  from  about  4  to  8  inches  deep,  with  a  subsoil  of  light-gray  to  nearly 
white^  compact  plastic  sllty  clay,  more  or  less  mottled  with  yellowish  or  brown- 
ish colors.  Owing  to  its  intractable  structure,  the  soil  clods  badly  and  bakes  in 
dry  weather.  It  Is  a  poorly  drained  flrst-bottom  alluvial  soil  derived  from 
Coastal  Plain  material.  In  good  seasons  both  cotton  and  com  do  well,  but  the 
average  yields  are  rather  low  on  account  of  poor  underdrainage  and  overflows. 
Grass  does  well.  With  the  establishment  of  better  drainage  and  liberal  appli- 
cations of  lime  this  could  be  made  quite  a  productive  soil. 

Cahaba  clay, — ^This  type  consists  of  a  stiff,  reddish-brown  to  red  clay,  some- 
times slightly  streaked  and  mottled  with  yellow.  This  is  frequently  overlain 
by  from  1  to  4  inches  of  a  brownish  material  of  lighter  texture.  The  presence 
of  mica  flakes  frequently  imparts  a  greasy  feel  to  the  subsoil.  The  ty]>e  is 
alluvial  in  origin,  and  occupies  terraces  along  streams  in  the  Coastal  Plains. 
The  origliml  growth  comprised  shortleaf  pine,  gum,  and  oak.  The  type  is  very 
productive,  making  excellent  yields  of  oats  and  cotton  with  but  little  fertillza- 
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tion.    Crops  Bometimes  suffer  during  drought  when  the  soil  has  not  been 
thoroughly  broken  and  kept  well  mulched. 

OiUhoun  day.— The  soil  consists  of  a  gray  heavy  clay,  2  to  6  inches  deep.  In 
places  to  a  depth  of  12  Inches  It  is  a  gray  silty  clay.  The  subsoil  is  a  very 
heavy,  tenacious,  waxy  clay  of  gray  or  drab  color.  Small  iron  concretions  are 
found  throughout  the  soil  and  subsoil.  The  type  occupies  low-lying  upland 
areas  intermediate  between  higher-lying  uplands  and  bottoms,  which  indicates 
an  ancient  alluvial  origin.  It  Is  nearly  level  and  poorly  drained.  Water  stands 
for  long  periods  during  wet  seasons,  though  the  type  is  never  overflowed.  When 
well  drained  it  should  prove  a  good  soil  for  cotton.  The  type  supports  a  heavy 
growth  of  white  and  black  oak. 

Cameron  elay. — ^The  soil  Is  a  dark-brown  to  black  heavy  clay  to  an  average 
depth  of  12  to  15  inches.  The  subsoil  from  12  to  36  inches  is  a  heavy  clay  of 
lighter  color  than  the  soil.  The  soil  puddles  and  bakes  badly.  Small  lime  con- 
cretions frequently  occur  in  the  deeper  subsoil.  The  type  occupies  bottom-land 
depressions  on  either  side  of  abandoned  stream  courses  and  has  very  poor  drain- 
age. Rice  culture  has  been  discontinued  on  account  of  alkali  accumulation,  but 
where  well  drained  good  yields  of  the  general  farm  crops  are  secured. 

Congaree  day.— The  type  to  a  depth  of  3  feet  or  more  consists  of  light-brown 
or  chocolate-colored  clay,  containing  a  large  percentage  of  silt.  The  material 
from  8  to  86  inches  is  lighter  in  color  and  a  little  heavier  in  texture  than  the 
top  soil,  and  occasonally  a  thin  seam  of  very  fine  sand  occurs.  The  swells 
and  hummocks  contain  a  little  more  sand  than  the  low-lying  areas.  Particles  of 
mica  brought  down  from  the  Piedmont  are  scattered  throughout  the  soil  section. 
The  type  occurs  in  the  first  bottoms  of  streams  fiowing  through  and  issuing 
from  the  Piedmont  Frequent  overfiows  render  a  large  part  of  the  type  un- 
certain for  crops.  It  Is  adapted  to  general  farm  crops,  and  good  yields  of  com 
and  oats  are  secured  in  favorable  seasons.  The  original  timber  growth  in- 
cludes gums,  hickory,  cottonwood,  and  sycamore,  with  some  pine  and  cypress. 

DufltiiW  day.— The  ^pe  consists  of  a  dark  grayish  brown  to  black  silty 
day,  underlain  at  about  12  inches  by  tenacious,  plastic  clay  of  drab  to  yellowish- 
bro?ni  color.  The  soil  is  sticky  and  assumes  a  compact,  intractable  structure 
on  drying  out  The  type  occurs  in  the  overflowed  bottoms  of  streams  and 
abandoned  stream  valleys  subject  to  overflow.  The  organic-matter  content  is 
high,  and  the  soil  when  properly  drained  gives  good  results  with  com,  oats, 
and  wheat 

Elk  day. — The  soil  is  a  grayish  to  light-brown  silty  clay.  The  subsoil  is  a 
mottled  gray  and  yellow,  somewhat  plastic  clay  or  silty  clay.  The  soil  is 
alluvial  in  origin,  having  been  derived  from  the  limestone,  sandstone,  and  shale 
soils  of  the  Appalachian  Mountains  and  Limestone  Valleys.  It  occupies  sec- 
ond terraces  lying  in  part  completely  above  overflow  and  In  part  above  normal 
overflow.    It  is  well  adapted  to  com,  grain,  and  grass. 

Frio  day.— The  soil  consists  of  dark-gray  or  black  clay  or  clay  loam,  10 
inches  deep,  grading  into  stlflf,  tenacious  clay,  slightly  lighter  in  color  than  the 
soil  and  becoming  heavier  in  texture  as  depth  increases.  When  wet  the  soil 
is  sticky,  plastic,  and  tenacious,  and  on  drying  it  becomes  baked  and  sun- 
cracked.  Because  of  these  characteristics  the  soil  is  difficult  to  work,  except 
when  in  the  proper  state  of  moisture. 

Georgetown  day.— The  soil  to  an  average  depth  of  about  6  inches  is  a  silty 
clay  of  mottled  drab  and  rusty-brown  or  reddish-brown  color.  In  places  the 
drab  predominates,  giving  the  soil  when  dry  a  grayish  color.  In  other  places 
the  rus^  brown  or  reddish  brown  predominates,  so  that  the  dry  surface  re- 
sembles closely  that  of  the  Ctongaree  soila  Upon  close  inspection,  however, 
the  mottled  color  is  nearly  always  found  to  be  present  The  subsoil  is  a 
plastic,  sticky  silty  clay  of  mottled  reddish-brown,  drab,  bluish,  and  gray 
color.  This  general  mottling  may  continue  to  a  depth  of  3  feet,  but  often  the 
lower  subsoil,  which  is  saturated  with  water,  is  more  of  a  bluish  color.  The 
type  occurs  as  alluvial  lands  near  the  mouths  of  streams  rising  in  the  Pied- 
mont It  is  subject  to  fresh  or  tidal  overflow  with  fresh  or  slightly  brackish 
water.  The  type  grades  into  tidal  marsh,  which  occurs  nearer  the  ocean  and 
is  subject  to  daily  inundation  of  salt  water.  This  soil  was  formerly  exten- 
sively used  for  the  production  of  rice  where  protected  from  overflow  by  dikes, 
bat  recently  this  industry  has  declined.  By  strengthening  the  dikes  and  in- 
stalling underdrainage  and  pumping  to  lower  the  level  of  the  water  table  good 
results  could  be  had  with  such  crops  as  sweet  and  Irish  potatoes,  spinach, 
cabbage,  cauliflower,  late  tobacco,  com,  oats,  peas,  beans,  sugar  cane,  and 
certain  bottom-land  varieties  of  cotton.    Applications  of  acid  phosphate  to 
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hasten  maturity  and  the  addition  of  lime  to  correct  posslbU)  unsanitary  condi- 
tions would  likely  be  profitable. 

Oriffin  otoy.— The  soil  is  a  brown  or  mottled,  heavy,  impervious  clay  mixed 
with  coarse  sand  and  medium  to  fine  water-worn  gravel.  The  gravel  is  some- 
times absent,  but  in  places  it  ranges  as  high  as  40  per  cent,  and  averages  10 
per  cent  of  the  soil  mass.  A  substratum  of  gravel  is  generally  encountered  at 
from  5  to  10  feet  The  presence  of  this  gravel  in  the  soil  section  and  snb- 
Btratum  makes  the  type  more  friable  and  assists  its  natural  drainage.  The 
type  occupies  broad  first  bottoms  and  Is  of  alluvial  origin.  Gom  is  the  prin- 
cipal crop  grown  on  cleared  areas,  though  wheat  also  yields  well. 

Huntington  clay, — ^The  soil  is  a  dark-brown  to  nearly  black  silty  clay  loam  to 
sllty  clay.  The  subsoil  is  a  light-brown  to  dark-brown  silty  clay.  The  type 
occupies  first  bottoms  subject  to  overflow.  The  material  is  derived  principally 
from  sandstone,  shale,  and  limestone  soils  of  the  Appalachian  Mountains  and 
limestone  valleys.  When  the  soil  is  properly  drained  corn  and  grass  do  welL 
Late  truck  crops,  such  as  cabbage  and  tomatoes,  are  sometimes  grown. 

IJieria  day, — ^The  soil  to  a  depth  of  5  or  6  inches  consists  of  a  heavy,  waxy, 
black  clay.  The  subsoil  is  a  heavy,  tenacious  clay  of  grayish-yellow  color, 
faintly  mottled  with  dark-drab,  grayish-yellow,  and  bluish  colors.  Between  30 
and  40  inches  the  subsoil  becomes  lighter  in  texture.  Owing  to  the  sticky  char- 
acter and  black  color  of  the  soil,  the  type  is  locally  styled  '*  black  waxy  land,** 
"  terregras,'*  and  "  blackjack  land,"  the  latter  term  referring  to  the  charact^ 
of  the  soil  and  not  to  timber  growth.  Lime  concretions  occur  In  the  subsoil. 
The  type  occupies  low,  flat,  poorly  drained  areas.  It  is  a  strong  soil,  pro- 
ducing good  crops  of  com  and  sugar  cane  in  years  of  moderate  rainfalL  With 
the  establishment  of  good  drainage  it  is  the  best  com  soil  of  the  region.  Rice 
also  does  well. 

Kaltnia  clay. — ^This  soil  consists  of  a  thin  mantle  of  grayish  or  yellowish, 
compact  very  fine  sandy  loam  to  sllty  loam,  resting  upon  yellow,  very  fine 
sandy  loam  to  silty  clay,  which  in  the  lower  section  is  mottled  with  grayish 
and  reddish  colora  It  occupies  second  terraces  of  streams,  lying  above  over- 
flow. The  type  is  rather  difficult  to  cultivate,  but  when  brought  into  a  good 
condition  of  tilth  gives  fairly  good  yields  of  oats,  com,  cotton,  and  forage 
crops. 

Laredo  clap. — ^The  soil  consists  of  a  light-brown  to  drab  clay  loam  about 
10  inches  deep.  The  upper  2  or  3  inches  of  the  soil  often  contains  enough  fine 
sand  to  give  it  a  slightly  gray  appearance,  but  the  soil  becomes  stiff  and  heavy 
at  a  very  slight  depth,  and  at  6  to  10  inches  it  contains  little  or  no  fine  sand. 
The  subsoil  to  a  depth  of  3  feet  or  more  is  a  light-brown  to  drab,  stiff,  heavy 
clay.  In  the  lower  part  of  the  soil  profile  the  material  is  so  dry  and  compact 
that  it  is  difficult  to  penetrate  with  a  soil  auger.  The  type  is  comparatively 
level.  It  was  formed  from  materials  washed  from  the  residual  prairie  regions 
mixed  more  or  less  with  silt  and  clay  which  have  been  worked  down  from  the 
neighboring  hills  and  ridges.  None  of  the  type  is  under  cultivation.  It  sup- 
ports a  dense  growth  of  mesquite  and  other  native  vegetation. 

MiUer  clay. — ^The  soil  to  a  depth  of  about  10  Inches  is  a  brownish-red  or 
chocolate-colored  clay.  This  is  underlain  by  a  stiff,  tmadous,  brown  or  red 
clay  subsoil.  In  some  cases  a  yellow  fine  sandy  loam  is  found  at  a  depth  of  3 
feet,  while  in  depressed  areas  subject  to  frequent  and  long-continued  overflows 
a  drab  or  blue  clay  may  form  the  deeper  subsoil.  This  type  represents  the 
finest  materials  brought  down  by  streams  from  the  Permian  Red  Beds  and 
deposited  during  overflows.  It  is  a  strong  soil  for  com,  cotton,  and  sugar  cane, 
and  where  well  drained  large  yields  are. secured.  The  timbered  areas  sup- 
port a  heavy  growth  of  oak,  gum,  whitewood,  and  cypress,  with  a  dense  under- 
growth of  shmbs,  vines,  and  briers.  The  usual  high  content  of  Ume  gives  the 
soil,  especially  when  dry,  a  more  friable  structure  than  it  would  otherwise 
have. 

Moshannon  clay — erosion  phase  (includes  some  Holly  clay). — ^T^ls  type  is  de- 
veloped in  stream  bottoms  which  are  subject  to  overflow.  The  surface  con- 
figuration Is  marked  by  slight  hummocks  and  shallow  d^reeslons.  The  soil  in 
the  depressions  Is  poorly  drained  and  represents  mainly  Holly  sUty  clay,  which 
is  a  compact,  gray  silty  clay  loam  or  silty  clay,  underlain  by  clammy,  rather 
plastic  silty  clay,  of  mottled  gray,  rusty-brown,  or  drab  color.  The  structural 
conditions  are  poor,  and  the  soil  is  best  suited  to  grass.  On  the  slight  ridges 
the  soil  is  a  chocolate-brown  sllty  clay  loam,  underlain  by  mottled  gray  and 
chocolate-brown  or  red  silty  clay,  representing  Moshannon  silty  clay.  The  mate- 
rial is  fairly  well  drained  and  is  well  suited  to  general  fttrm  crops.    These  two 
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floils  oecar  in  areas  so  small  and  in  such  close  association  that  it  is  impossible 
to  separate  them  on  the  scale  of  an  inch  to  the  mile.  They  are  so  patchy  In 
occarrence  that  it  is  usually  impracticable  to  farm  them  differently,  the  whole 
often  being  turned  over  to  pasturage  or  hay  lots. 

Ooklocknee  clay, — ^This  type  consists  of  a  dark-brown  heavy  clay  loam  to  clay, 
resting  on  a  brownish,  stiff,  tenacious  clay,  mottled  with  rusty-brown  and  yellow- 
ish colors.  The  type  is  confined  to  overflowed  first  bottoms.  It  is  a  strong  soil 
and  produces  good  crops  of  com  and  sugar  cane  when  not  too  severely  overflowed. 
OBoge  ckku. — ^The  soil  to  about  18  inches  is  a  black,  heavy  silty  clay  or  clay. 
Tills  is  underlain  by  a  bluish-drab  clay  subsoil.  Generally  there  is  little  differ- 
ence between  the  soil  and  the  subsoil.  The  type  is  of  alluvial  origin  and  repre- 
sents the  heaviest  material  washed  from  the  prairie  uplands  of  sandstone  and 
shale  soils.  Practically  all  of  the  type  is  subject  to  deep  and  prolonged  over- 
flows, but  when  drained  and  protected  from  floods  large  yields  of  com  and  other 
crops  are  secured. 

PapaikatiHff  day, — ^To  the  depth  of  about  7  inches  the  soil  is  a  dark-brown, 
dark-gray,  or  black  heavy  clay  loam  or  silty  day.  The  subsoil  is  a  lighter  grajr 
or  bluish-gray,  plastic,  tenacious,  heavy  clay,  so  dense  and  impervious  in  strac- 
tnre  as  to  impede  the  movement  of  water  through  it  No  stone  or  gravel  occurs. 
The  ijpe  occupies  level  to  slightly  basin-shaped  depressions  in  areas  through 
which  at  present  only  small  drainage  ways  pass.  The  origin  of  some  of  the  soil 
ts  somewhat  obscure,  though  it  is  believed  that  the  surface  of  the  type  at  least 
is  predominantly  alluvial.  The  subsoils  in  some  of  the  areas  may  have  been 
deposited  as  lacustrine  sediments.  The  type  is  at  present  subject  to  overflow 
at  infrequent  intervals.  It  is  poorly  drained,  and  is  largely  covered  with 
marsh  grass  and  other  water-loving  vegetables.  When  well  drained  the  soil  is 
well  adapted  to  the  production  of  hay  and  some  of  the  heavier  grain  crops. 
The  type  is  used  principally  for  pasturage. 

Banders  otoy.— The  soil  to  a  depth  of  6  or  8  inches  consists  of  a  grayish  silty 
clay.  This  is  underlain  to  8  feet  or  more  by  an  ashy-gray,  sticky,  impervious 
clay,  which  becomes  almost  white  on  exposure.  The  subsoil  is  frequently 
faintly  mottled  with  shades  of  yellow  and  brown.  The  soil  is  alluvial  in  origin 
and  is  typically  developed  along  the  larger  streams  The  surface  is  level  and 
the  type  is  subject  to  such  frequent  overflow  that  no  crops  are  grown.  Under 
present  conditions  it  is  not  a  desirable  soil  for  agricultural  purposes,  but  if 
artiflcially  drained  and  protected  from  floods  it  would  be  well  adapted  to  grass 
and  some  of  the  staple  crops  of  the  region. 

Sarpy  clay, — ^The  soil  consists  of  a  yellowish-brown  to  grayish-brown  or  some- 
times drab,  heavy,  compact  silty  clay,  from  about  15  to  24  inches  in  depth.  The 
subsoil  is  a  silt  loam  to  very  flne  sandy  loam  of  friable  structure.  Rusty-brown 
and  drab  mottlings  are  common  in  the  subsurface  soil  and  subsoil.  The  type 
is  developed  in  depressions  and  flat  areas  within  the  river  bottoma  Com  has 
been  grown  with  success  on  this  soil  where  drained,  yields  of  60  to  75  bushels 
having  been  obtained.  With  the  establishment  of  thorough  drainage  alfalfa 
would  probably  do  well. 

Sharkey  dsy.— The  soil  is  a  drab  to  mottled  drab,  yellow,  and  msty-brown, 
stiff,  waxy  clay,  about  8  inches  deep,  frequently  containing  iron  concretions. 
The  subsoil  is  a  stiff,  impervious  clay  similar  to  the  soil.  The  surface  sun- 
cracks  readily.  The  tjrpe  is  locally  known  as  "buckshot  land."  It  is  a  poorly 
drained  soil,  occupying  the  lowest  portions  of  river  bottoms,  and  is  subject  to 
annual  overflow.  When  diked  and  well  drained  it  is  a  strong  soil,  suited  to 
com,  sugar  cane,  cotton,  and  rice. 

Trinity  clay.— -The  soil  to  a  depth  of  about  8  to  15  inches  is  a  dark-gray  to 
black  stiff  clay  loam  to  clay.  The  subsoil  is  a  drab  to  gray,  heavy,  very  stiff 
clay,  usually  lighter  than  the  soil  in  color,  though  the  dark  color  may  some- 
times extend  to  a  depth  of  8  feet  or  more.  The  soil  is  quite  plastic  when  wet 
and  is  subject  to  hard  baking  and  cracking  on  drying  out  Intractable  clods 
are  formed  when  the  soil  is  plowed  while  too  wet  or  too  dry.  The  type  occupies 
comparatively  level  bottoms  along  the  streams  in  and  issuing  from  the  calcare- 
ous prairies  of  the  Gulf  Coastal  Plain.  It  is  alluvial  In  origin,  being  derived 
mainly  from  calcareous  prairie  lands.  The  type  is  productive,  and  where  well 
drained  and  protected  from  overflow  Is  suited  to  com,  cotton,  Johnson  grass, 
and  alfalfa. 
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WalKuh  cloy.— The  soil  Is  a  drab  to  black  heavy  clay  loam,  6  Inches  deep,  con- 
taining considerable  organic  matter.  The  soil  sun-cracks  badly,  forming  small 
aggregates  which  cause  a  close  resemblance  to  ''buckshot  land."  The  subsoil 
is  a  gray  or  drab,  gray  clay,  sometimes  resting  upon  fine  sand  at  a  depth  of 
about  5  feet  The  type  occupies  low  areas  to  the  rear  of  front  lands  and  higher 
ridges  in  open  forest  lands  in  river  deltaa  It  usually  requires  drainage.  In 
the  northern  areas  the  soil  is  adapted  to  com ;  in  the  southern  areas  it  is  a  good 
cotton  soil,  yielding  about  li  bales  per  acre. 

Waverly  dav.— The  soil  consists  of  a  light-brown  or  gray  clay  loam  about 
10  inches  deep.  It  contains  a  high  percentage  of  clay  and  silt,  and  rapidly 
becomes  stiffer  and  more  tenacious  with  depth,  grading  into  a  heavy,  tenacious 
clay  subsoil  of  brown  or  drab  color,  which  is  often  mottled  in  the  lower  depres- 
sions. A  few  small  iron  concretions  are  present  in  both  soil  and  subsoil,  espe- 
cially in  the  swampy  areaa  The  type  is  alluvial  in  origin,  and  occupies  low 
bottom  lauds  subject  to  overflow.  The  occasional  addition  of  new  material  to 
the  soil  tends  to  maintain  its  productiveness.  This  soil  is  best  adapted  to  com, 
and  when  well  drained  and  cultivated  it  yields  as  much  as  00  bushels  per 
acre.  Wheat,  oats,  and  tobacco,  when  not  damaged  or  destroyed  by  floods,  do 
well.    Clover,  timothy,  and  other  grasses  give  large  yields. 


Area  and  di$iribuiion  of  the  clays. 


Sou 


state  or  M«ft.i 


Acras. 


Bhtfkojcky.. 
Trinity  clay.., 
WabMhday. 


OoklookiMe  clay., 


MUleroby.... 
WaTtflyday. 
Oanmon  clay. 
CahftbAday... 


Laredo  (day 

Qeoifletown  (day. 
GoDcaneday.... 

Barpyday 

Huntiiiftoii  olay . 

Frio  (day 

Sanders  (day 

Osaffeday 

Calhoonday 

Bastrop  (day 

Iberia  (day 

Papakatlngday.. 

Kauniaday 

Bibb  (day 

Elk  (day 

Mo8hannon(day.. 


*y.... 

;day. 


OriiBn(dai 
Donninc  c    , 
Altemanaday 

TotaL... 


Louisiana  4, 6, 7, 10.11,12,13;  MlsBi8Blppil,6,19,21;  MIsBoarii, 

16;  Texas  14,  is,  2a. 
Alabama  17,  W;  Mississippi  3, 10, 12, 14,  lA;  Texas  1, 2, 8, 4, 7, 

8,  9. 10, 11, 12, 14, 20, 24, 26, 27, 28,  29,  31,  33. 
Illinois  2, 4, 7, 9, 10:  Kanau  i.  4;  Louisiana  6, 7;  Mississippi  0; 

Missouri  1, 4, 6. 8,  10.  U.  13,  14,  16,  17,  18,  19;  Nebraska  6; 

North  DakoU  2;  Ohio  10;  OUahoma  2. 
Alabama  2, 3, 5, 13;  Florida  2;  Oeor^ia  1;  Mississippi  3, 5, 8, 9, 

10,14,15,20. 
Arkansas  8;  Lonlsiana  3, 6, 14;  OUahoma  1:  Texas  4, 24, 31. . . 

Arkansas 4;  IndiaDa2,8;  Kantuoky  1, 6;  Ohio  10 

Texas  6, 27, 28. 

Alabama  13,  18,  80;  Georgia  8;  Mississippi  10,  14,  20;  North 

Carolina  7. 

Texas,  6, 16,27 

Qeo»la8,l6;  Sonth  Oardina  10 

Mississippi  11;  North  Oarollna  7, 22;  South  Carolina  10, 14 

Kansasfi;  Louisiana  4;  Missouri^S,  15, 16 

Alabama  21, 26, 80;  Arkansas  1 

Texas  28 

Texas  10, 30, 29. 

Missouri  3 

Arkansas  4 

Texas  3 

Louisiana  10 

New  York  5 

SouthCardhiae 

Mississippi  15 

Alabama  19 

WestVirginia7 

Indiana  8 

Missouri  8 

Georgia  10 


1,572,488 

1,231,424 

883,201 

301,184 

260,504 
201,158 
152,064 
109,058 

08,812 

69,962 

52,832 

49,920 

40,064 

37,062 

26,804 

23,232 

12,678 

12,352 

10,112 

9,964 

9,280 

7,360 

0,080 

4,606 

1,600 

384 

384 


4,667,496 


1  For  kiey  to  numbers  in  this  oolumn  see  p.  788. 
SILTY  CLAY  PHASE. 

Soils  of  sllty  clay  texture  are  inextenslve  in  the  Flood  Plains  province.  They 
have  practically  the  same  adnptation  and  crop  value  as  the  clays,  but  they  are 
a  little  easier  to  maintain  in  a  good  condition  of  tilth  on  account  of  the  simu- 
lating effect  of  the  silt  present. 

Huniinfftan  $Uty  clay. — The  soil  is  a  brown,  quite  compact  silty  lonm  to  sllty 
clay  loam,  about  12  Inches  deep.  The  subsoil  is  a  compact  sllty  ciny  of  sonie- 
what  lighter  brown  color.  The  type  occurs  in  first  bottoms  and  is  subject  to 
overflow.  Along  some  of  the  smaller  streams  the  texture  varies,  with  a  tendency 
toward  a  larger  percentage  of  sand.    The  topography  is  level  to  slightly  rolling, 
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and  surface  and  underdrainage  are  fairly  good.  Though  the  soil  has  a  decided 
tendency  to  clod,  good  tilth  can  be  maintained  by  careful  management.  It  is 
considered  a  valuable  type  for  com  and  hay,  producing  an  average  yield  of  50 
bushels  of  the  former  and  li  tons  of  the  latter  crop. 

Laredo  sUiy  cloy. — ^The  soil  Is  a  heavy,  brown  silty  clay,  about  15  Inches  deep. 
This  grades  into  a  lighter-colored,  stiff,  compact  silty  clay  subsoil.  At  25  to  SO 
inches  the  subsoil  grades  into  a  light-brown  silty  loam.  The  soil  does  not  bake 
seriously.  The  surface  is  nearly  level,  but  a  gentle  slope  toward  the  adjacent 
lowlands  gives  it  fair  drainage.  The  type  was  formed  by  deposits  when  these 
areas  were  overflowed  by  the  river  and  represents  ancient  alluvium.  Alkali 
occurs  in  small  depressions.  Under  irrigation  the  soil  produces  good  yields  of 
com,  cotton,  sugar  cane,  and  vegetables. 

MUler  Hlty  day, — ^The  soil  of  the  Miller  silty  clay,  to  an  average  depth  of  14 
inches,  Is  a  heavy,  reddish-brown  silty  clay.  The  subsoil  is  typically  a  reddish- 
brown  silty  clay  loam,  though  local  pockets  of  sand  or  bands  of  clay  occur 
below  80  inches.  The  high  lime  content  is  due  in  part  to  the  presence  of  snail 
shells.  The  type  is  aUuvial  in  origin  and  consists  of  stream-deposited  material, 
which  has  been  derived  from  the  Permian  Red  Beds.  It  is  an  excellent  general 
farm  soil  and  produces  large  crops  of  com  and  cotton,  although  the  yields  of  the 
latter  crop  have  been  much  reduced  in  recent  years  by  boll-weevil  ravages. 
Alfalfa  does  well.    Irish  potatoes  constitute  the  most  important  crop. 

Rio  Grande  tiliy  clay, — ^The  soil  consists  of  12  inches  of  dark-brown  to  black 
silty  clay  or  clay,  grading  into  a  subsoil  which  becomes  lighter  in  texture  with 
depth.  The  surface  bakes  badly.  Low  ridges  of  fine  sand  and  silt  occur 
throughout  the  type.  It  occupies  the  lower  terraces  in  the  larger  bepds  of  the 
Rio  Grande  River  and  is  subject  to  occasional  overflow.  The  soil  is  derived 
from  recent  alluvium.  Most  of  the  type  supports  a  heavy  growth  of  palms, 
tules,  cane,  and  marsh  grasses.  Ck>tton  and  com  produce  fair  yields  on  the 
better  drained  areas.    No  irrigation  is  practiced. 

Harpy  aUty  clay, — ^The  type  is  a  dark-brown  to  almost  black  silty  clay,  about 
14  inches  deep,  underlain  by  a  lighter-colored  fine  sandy  loam.  Thin  layers  of 
clay  are  sometimes  encountered  in  the  subsoil.  The  soil  cracks  and  breaks  into 
cubes  upon  drying.  It  is  difficult  to  handle,  but  when  properly  cultivated  it  is 
a  productive  soil. 

Wabash  Hliy  clay, — ^The  soil  varies  in  depth  from  12  to  24  inches  and  consists 
of  a  daric-brown  medium  to  heavy  silty  clay  loam.  The  subsoil  to  a  depth  of  36 
inches  is  a  compact  and  rather  heavy  brownish  or  yellowish  silty  clay  loam  or 
silty  clay.  The  type  occupies  a  rather  low  position  in  stream  valleys  and  on 
gentle  slopes.  In  the  former  position  its  surface  is  very  nearly  level  or  gently 
sloping.  It  occurs  as  first  bottoms  and  is  subject  to  overflow.  The  soil  is  of 
alluvial  origin.  Where  protected  from  overflow  some  of  the  areas  are  adapted 
to  the  production  of  com  and  alfalfa.  Alfalfa  should  be  grown  on  the  gentle 
slopes  where  drainage  is  good.  Wheat  and  oats  are  also  grown.  Some  of  the 
heavier  types  of  vegetables  do  well. 

Area  and  dUtrihution  of  the  aUty  clays. 


Soil 


state  or  area.i 


Aoret. 


MUler  silty  clay 

HimtingtOD  silty  day . 
Rio  Grande  sUty  day . 

Wabash  sUty  day 

" r  silty  day 

■      ityclay 


Texas  12 

Tennessee  1;  West  ViiKinia  6 

Texas  6, 27 

Kansas  7;  Missouri  1, 12;  Oklahoma  1. 

Missouri©,  10 

Texas  5 


124,480 

47,686 

34,560 

14,976 

5,440 

448 


Total.. 


227,840 


>  For  key  to  numbers  in  this  column  see  p.  733. 
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MISCELLANEOUS  KATEBIAL. 
Area  and  distrilmtion  of  the  nUscellaneoua  material. 


Sou  name. 

State  or  area.i 

Acres. 

Meadow 

tucky  3;  Louisiana  2, 3,  4,  6,  7,  9, 10, 12, 13, 14;  Ifaryland  1, 

2,  4.  6,  <•,  ?.  %  %  MasMcinieW 2;  Mlchlpm  1,  2, 3,  6,  «,  i 
8;  MliUh.  .,hi  1    i,  4.  5;  Mississippi  2,  4,  6,  6,  7.  9,10, 11. 18, 
19,  20,  JL  MKmiull  1,  18,  20;  New  BampahfrB  1.  2:  New 
Jeraev  ],  2,  :i;  Npw  York  1,  2,  4,  6,  7, 8, 12, 16,  Ifl,  18;  North 
Carolina  I,  2,  3,  4,  5,  10,  11,  13,  14,  15,  17,  18,  22,  26;  North 
Dakota  'i,  &,  S,  ^;  Ohio  1,  3.  7;  Oklahoma  2;  Pennsyhraiiia 

3,  0,  9.  m,  12,  17:  Ktiode  Island  1;  Booth  CaroUna  1, 2, 3, 6, 
9, 11, 15,  fT;  Tonn.  .^«e  6,  10;  Texas  1, 3,  fl.  10. 11, 13, 14. 15, 

18,  19,  .H  2T.   .M,  L'^32,34;  Vermont  1;  VindnJa  1,  2,  8,  4 
6^«j^/,  ^,  ^>.  1 :    V     t  vt-glAla  3,  9;  Wi800DS&  6,  «,  7,  9, 12, 

Alabama  1,  2,  13,  14,  18,  29,  37;  Arkansas  3;  Connectkjat  1; 
Delaware  1:  Florida  4,  6,  6,  7;  Georgia  2,  3,  6, 10, 13, 15, 16, 

Mississippi  4,  18;  New  York  6;  North  Carolina  6,  7,  8, 9, 15, 

19,  20,  21,  22,  23.  24,  25;  South  CaroUna  6,  7,  8, 10, 12, 14, 16; 
Texas3;  Viiinia^,6,10,12. 

Texas  28 

3,396,919 

1,687,464 
177,408 

SwaniD 

OnveUy  lofls  undlfloreatiated 

Kfy^vwMh 

Indiana  3,  10;  Kentucky  2:  Louisiana  4.  6;  Mississippi  1,  5; 

Missouri  1,  8, 10, 22;  North  Dakota  5;  Wisconsin  9. 
AUbama2;  C<iiiiiQCticnt2;  Georgia  10;  Kentucky  2;  LooMana 

Kansas  10 

52,480 
46.912 

UxKk 

Baity  manh 

41,472 

Wi2i 

UKwiri  21 

87,248 

IfMvb 

Florida  1. 5:  lionfelana  18 

9.024 

Omrwaah 

iriifiiotiH  \ 

7  232 

Peat 

T^ibianalO:  Wisconsin  9 

(tlOfiO 

Total 

6.401.289 

1  For  key  to  numbers  In  this  colnmn  see  p.  738. 
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SOnfl  OF  THE  OKEAT  PLAIHS  BEOIOIT. 

By  Mact  H.  Lapham. 
BESCBIFTIOK  OF  THE  BEGION. 

The  Great  Plains  region  as  recognized  In  the  major  regional  clasalflcatlon  of 
soils  consists  of  the  nonglaclated  part  of  the  western  prairies  and  plains. 

Its  northern  half  Is  bounded  on  the  north  and  east  by  the  Glacial  and  Loessial 
province,  which  marks  the  southern  and  western  limits  of  glaciation  and  whose 
northern  division  follows  In  general  the  course  of  the  Missouri  River.  On  the 
east  the  Great  Plains  region  is  limited  in  Texas  and  Oklahoma  by  the  Gulf 
Coastal  Plain,  and  in  eastern  Oklahoma  and  Kansas  and  southeastern  Missouri 
by  the  Oaark  Uplift  included  within  the  Appalachian  Mountain  and  Plateau  and 
the  Limestone  Valley  and  Upland  provinces.  It  extends  south  to  the  Rio  Grande, 
which  constitutes  the  international  boundary,  and  west  to  the  foot  of  the  Rocky 
Mountains,  which  form  the  eastern  boundary  of  the  Rocky  Mountain  and 
Plateau  rc^on.  Its  boundary  through  south-central  New  Mexico  and  Texas 
is  nearly  coincident  with  the  valley  of  the  Pecos  River,  marking  the  eastern 
limit  of  the  Arid  Southwest  region. 

The  region  thus  extends  from  the  Rio  Grande  River  nearly  to  the  Canadian 
boundary,  and  has  a  maximum  width  from  east  to  west  of  some  600  miles. 
It  covers  the  greater  part  of  eastern  Montana,  southwestern  North  Dakota, 
western  South  Dakota,  Nebraska,  and  Kansas,  eastern  Wyoming,  Colorado, 
and  New  Mexico,  western  Texas,  most  of  Oklahoma,  and  parts  of  eastern 
Kansas  and  western  Missouri.  A  number  of  Isolated  mountain  ridges  and  domes, 
forming  detached  areas  of  the  Rocky  Mountain  and  Plateau  region,  are  included 
within  this  region. 

In  the  middle  section  of  its  western  boundary,  at  the  foot  of  the  Rocky  Moun- 
tains, the  region  reaches  a  height  of  about  6,000  feet,  with  an  elevation  of  some 
4,000  feet  in  the  northern  and  southern  sections.  From  this  the  elevation  de- 
creases to  about  2,000  feet  along  the  northern  part,  and  to  less  than  1,000  feet 
along  the  southeastern  and  middle  parts  of  the  eastern  boundary. 

The  surface  of  the  Great  Plains  region  where  uneroded  is  level  or  gently 
sloping,  but  the  greater  part  of  the  region  has  been  sufficiently  eroded  to  pro- 
duce an  undulating  or  rolling  topography,  and  areas  of  excessively  eroded  or 
**  bad  land  '*  topography  occur.  The  region  is  traversed  by  occasional  flat,  broad 
stream  valleys  following  a  general  easterly  course,  and  by  newer  valleys  of 
broad  and  shallow  to  deep,  narrow  character. 

The  varying  conditions  encountered  in  the  character  of  rocks  or  of  uncon- 
solidated material,  in  topography,  and  in  soil-forming  processes  have  given  rise 
to  several  distinct  physiographic  and  soil  provinces  within  the  region. 

The  western,  more  elevated,  and  flatter  areas  comprise  the  High  Plains  or 
uneroded  remnants  of  a  former  more  extensive  plateau  surface,  which  are 
covered  by  unconsolidated  material  of  Tertiary  age,  derived  mainly  from  pre- 
Cambrian  gneisses  and  granites  of  the  Rocky  Mountains  This  has  been  dis- 
tributed as  outwash  alluvial  fan  or  foot-slope  material  by  shifting  aggrading 
streams.  The  unconsolidated  fluvlatlle  deposits  have  been  subsequently  altered 
to  some  extent  by  weathering  and  frequently  modified  somewhat  by  winds,  run- 
ning water,  or  other  agencies,  forming  a  distinct  soil  province  designated  as 
material  of  the  Outwash  Plains.  Local  areas  of  alluvial  fan  and  alluvial  foot- 
slope  deposits  have  been  included  within  this  province. 

The  lighter-textured  soils  of  the  region  are  usually  wind  blown,  and  the  soils 
in  certain  sections  often  consist  essentially  of  wind-deposited  material,  giving 
rise  to  eollan  soils  or  soils  of  the  Wlndlald  province.  They  are  represented  in 
the  central  and  eastern  parts  of  the  region  by  several  soil  series,  including  the 
Colby,  Derby,  and  Finney  soils. 

Besides  the  areas  covered  by  unconsolidated  deposits  there  are  extensive  areas 
of  sandstone,  shale,  and  limestone  of  Cretaceous,  Permian,  and  Carboniferous 
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age.  Weathering  of  these  rocks  In  place  has  given  rise  to  wide  areas  of  residual 
soils,  which  represent  the  residual  proyince  of  the  region. 

The  deposition  of  sediments  from  the  waters  of  streams  has  resulted  in 
the  formation  of  a  number  of  series  of  alluvial  soils,  which  occupy  the  stream 
bottoms  and  terraces  of  the  valleys  and  constitute  the  River  Flood  Plain 
province  of  soils.  These  are  represented  by  the  soils  of  the  Arkansas,  Lincoln, 
Laurel,  Wade,  Vale  and  related  series. 

In  local  depressions  throughout  the  plains  accumulations  of  sedimentary 
material  occnr.  This  has  been  transported  by  minor  streams  or  washed  from 
adjoining  slopes  and  deposited  in  the  shallow  waters  of  temporary  lakes. 
Such  material  is  recognised  as  soils  of  the  Lacustrine  or  Lake-laid  province. 

The  more  humid  portions  of  the  region  are  extensively  utilised  for  the  pro- 
duction of  com,  wheat,  flax,  cotton,  and  other  staples.  Upon  a  great  part  of 
the  semiarid  areas  yields  are  uncertain  without  irrigation,  but  under  irriga- 
tion large  areas  of  the  valley  and  plains  soils  are  valuable  for  the  production 
of  alfalfa,  grains,  and  special  crops,  such  as  sugar  beetl^  melons,  etc.  Exten- 
sive areas  of  the  rougher  and  more  arid  districts  are  also  utilised  for  gracing. 

The  following  areas  of  the  various  soil  provinces  of  the  Great  Plains  region 
have  been  surveyed : ' 


Sofl  prariDoe. 

Tjpm. 

Sffi 

Total 

Itealdiial  nifttwM 

14,172,001 

860208 

00,120 

18,000,684 

22,407,684 

1,708,882 

24,000,282 

106,288 

18,000,664 

81,108,100 

8,477,440 

28i  824,881 

OImW  malbuM 

80,108 

"8,'6io,'670' 
8,7d£008 
26;824,8tf 

AUnvkl  hn  and  flUed-in  ▼•OsT  mstartel 

RfTW  FIfMMl  PIfttn  mfttvrtal 

Total 

87,627,820 

02,872,400 

120,800, 78S 

Of  the  07,527,829  acres  of  soil  types  and  phases  that  have  been  differen- 
tiated, the  following  table  shows  the  amount  and  proportion  of  each  grade 
of  material : 


Oiade.    . 

Aeni. 

Poroent. 

Grade. 

Aens. 

Pflroant. 

Sand 

1,003,072 
1,284.084 
1,758.784 
7,800,778 
8,700,806 

1.7 
2.0 
8.0 
13.7 
11.8 

flflt  loam 

28,008,879 
8,441,084 
1,400,008 

60.8 

Tfnff  mnd . . ,  ,           

Clay  loam 

14.7 

Sandy  loam 

Clay 

2.8 

Ffaw  ffanily  loam 

Total 

liOani 

67,827,320 

100.0 

BBSIDUAIi  KATEBDLL. 

The  residual  soils  of  the  Great  Plains  region  are  of  widespread  occurrence 
and  constitute  the  most  extensively  developed  and  most  important  province  of 
soils  in  the  Great  Plains  region.  They  are  formed  by  weathering  in  place  of 
sedimentary  rocks,  usually  lying  in  an  approximately  horizontal  positioiL 

In  certain  parts  of  the  region  interbedded  standstones  and  shales,  often  of 
calcareous  character,  predominate,  in  other  areas  sandstones  or  shales  alone 
are  exposed,  while  In  others  the  soils  are  derived  from  an  admixture  of  ma- 
terial from  sandstone,  limestone,  and  shale,  or  from  limestone  with  but  little 
or  no  intermingling  of  material  from  sandstone  or  shale  rocks.  Of  those 
derived  from  both  sandstone  and  shale  the  soils  of  the  Morton,  Boone,  Bates, 
Spearfish,  Oswego,  Englewood,  and  Vernon  series  are  extensively  developed.  The 
soils  derived  exclusively  from  sandstone  are  of  limited  extent,  as  the  sandstones 
are  generally  associated  with  other  rocks.  The  sandstone  soils  are  represented 
by  t£e  Lancaster  series.  Those  derived  exclusively  from  shales  are  of  more  fre- 
quent occurrence  and  more  extensive  development,  and  include  the  soils  of 
the  Pierre,  Hannibal,  and  Epping  series.  The  limestone  soils  are  still  more 
ext^sive,  and  include  as  the  more  important  representatives  the  soils  of  the 
Gasconade,  Crawford,  Dodgville,  Wagoner,  and  Brackett  series.  The  soils 
derived  from  the  weathering  in  place  of  an  admixture  or  a  succession  of 
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rocks,  indnding  sandstone,  shales^  and  limestone,  are  widely  distributed 
include  the  soils  of  the  Leslie,  Summit,  Clark,  Hermosa,  Kildeer,  Bex 
Belvedere,  Sidney,  and  Hamilton  series. 

The  residual  soils  of  the  region  are  often  shallow,  excessively  drained,  ^ 
of  rough,  broktti  topography.    They  include  in  the  semiarid  districts  extens 
areas  of  eroded  or  minutely  dissected  character,  often  developing  a  characti 
istic  "bad  land"  type  of  topography,  but  the  predominating  topography  ^ 
most  of  the  soil  series  is  gently  undulating  to  rolling  and  favorable  to  th 
extensive  and  effective  use  of  farm  machinery.    The  soil  areas  are  generally 
treeless  or  support  only  a  stunted  growth  of  timber,  but  in  the  southeastern 
sections  of  the  region  some  of  the  soils  are  or  were  heavily  timbered. 

Owing  to  their  extensive  distribution,  the  residual  soils  are  subject  to  wide 
variation  in  regional  climatic  influences.  The  middle,  eastern,  and  southeastern 
areas  are  fairly  well  supplied  with  moisture,  though  summer  droughts  some- 
times occur.  In  the  western  areas  the  rainfall  is  inadequate,  and  the  practice 
of  farming  without  irrigation  is  often  precarious.  Extensive  areas  have  been 
placed  under  Irrigation,  but  the  water  supply  available  for  such  use  Is  limited, 
and  a  great  part  of  the  semiarid  area  of  residual  soil  Is  capable  of  being 
used  only  for  grazing  purposes,  or  for  the  culture  of  drought-resistant  crops 
through  the  practice  of  efficient  moisture-conserving  methods  of  tillage. 

The  residual  soils  predominate  in  the  eastern  and  southeastern  sections  of 
the  Great  Plains  region,  the  most  extensive  soils  of  agricultural  importance 
covering  parts  of  the  Dakotas,  Nebraska,  Kansas,  Missouri,  Oklahoma,  and 
Texas.  Extensive  areas  of  the  moie  elevated  plains  in  the  western  part  of 
the  region  are  also  occupied  by  residual  soils,  but  In  such  locations  they  are 
frequently  Interrupted  or  obscured  by  soils  derived  from  the  material  of  the 
alluvial  foot-slope  or  stream-outwash  plains,  are  often  sparsely  settled,  and 
are  of  leas  agricultural  Importance  except  where  Irrigated.  Under  irrigation 
agriculture  is  successful. 

The  residual  soils  are  devoted  mainly  to  general  fSarming  and  contribute  mate- 
rially to  the  production  of  com,  small  grains,  and  live  stock  In  the  Middle 
Western  States. 

DESCBIFnON  OF  THB  SOIL  SERIIBB. 

Bate9  seriea.—The  soils  of  the  Bates  series  are  of  dark  gray  color.  The  sub- 
soils are  yellowish  and  mottled  red  or  yellowish  or  buff  In  the  upper  part  and 
mottled  with  yellow  and  red  In  the  deeper  section.  The  series  Is  of  residual 
origin,  and  Is  derived  from  sandstone  and  shale  rocka  The  soils  of  this  series 
are  distinguished  from  those  of  the  associated  Oswego  series  by  their  more 
pervious  subsoils,  and  from  the  Boone  series  by  the  darker  color  of  the  surf&ce 
sella  They  are  usually  well  drained,  treeless,  and  of  level  to  undulating  topog- 
raphy. The  series  Is  utilised  mainly  for  the  production  of  the  staple  farm  crops 
of  the  region  In  which  th^  occur,  including  com,  wheat,  flax,  oats,  and  some  hay. 

Area  and  diatrihutiim  of  the  toils  of  the  Bates  teriee. 


Sou 


StAte  or  area.i 


Aom. 


sflt  k»m... 
eUy  loam.. 

Total 


HlBSOiiri3,6. 
M]BBOiiri3,6. 
Misaoorifi.... 


02,416 
26,344 


182,016 


1  For  key  to  numben  In  this  cohmrn  see  p.  783. 

Belvidere  aeries. — The  soils  are  grayish  yellow  to  brown,  and  are  underlain  by 
grayish-yellow  subsoila  They  are  of  residual  origin,  and  derived  from  shales. 
Small  amounts  of  rounded  gravel  derived  from  eroded  Tertiary  deposits  fre- 
quently appear  on  the  surface.  A  substratum  of  bedrock  usually  occurs  often 
at  shallow  depth.  This  frequently  outcrops  on  eroded  surfaces.  The  members 
of  the  series  are  generally  shallow,  deficient  in  moisture-retaining  capacity,  and 
of  too  rough  and  broken  topography  to  be  suitable  for  the  production  of  crops. 
They  are  generally  utilized  only  for  grazing. 
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Area  and  di$trihuiUm  of  the  $aU  of  the  Belvidere  9erie$. 


SoaoMiie. 

State  or  am.! 

AflNi. 

B4lTM«n  f  Ot  loftm 

KaBflM  10 

38,040 

1  For  ksj  to  nainber  In  thli  ootanm  see  p.  73S. 

Benton  serieg. — ^Tlie  soils  of  this  series  are  of  light-brown  or  grajlsh-brown 
to  gray  color,  with  light  gray  subsoils. 

The  series  is  of  residual  origin,  and  is  derived  from  shale  and  limestone  ma- 
terial. Fragments  of  shale  and  limestone  occur  In  the  soil  and  subsoil.  A 
substratum  of  bedrock  is  frequently  encountered  at  shallow  depth,  and  occasion- 
ally outcrops  along  eroded  surfaces.  The  topography  la  usually  rough  and 
broken,  the  soils  occupying  eroded  and  dissected  plateau  plains.  The  members 
of  the  series  are  deficient  in  moisture-retaining  capad^,  and  are  generally 
devoted  to  grazing.  The  less  hilly,  broken,  and  shallow  areas  are  adapted  to 
the  production  of  forage  crops  in  connection  with  stock  raising. 

Area  and  dUtrihution  of  the  eoOe  of  the  Benton  aerie$. 


Sou  I 


state  or  area.^ 


Aoras* 


Benton  fine  sandy  loam. 

loam 

stony  loam 

loam  adobe , 

silt  loam , 


Colorado  3 

do 

Kansas  10;  Nebraska  7. 

Colorado  3,8 

ColoradoS 


190,400 
78,784 

688,800 
43,880 

336,388 


Total. 


1,348,  sao 


1  For  key  to  nomben  in  this  ooliunn  see  p.  738. 

Boone  aeHeo. — ^The  Boone  series  consists  of  Ught-gray  soils,  containing  a 
small  amount  of  organic  matter,  underlain  by  pale  yellowish  to  slightly  reddish 
yellow  and  often  mottled,  porous  subsoils.  A  bedrock  substratmn  is  freqiaently 
encountered  at  shallow  depth.  The  soils  of  this  series  are  of  residual  origin, 
being  derived  from  sandstones  and  shales,  principally  of  Carboniferous  age. 
The  topography  is  rolling  to  steeply  sloping,  and  the  soils  are  usually  Umbered. 
This  series  is  closely  associated  with  the  Bates  series,  but  differs  from  it  in 
containing  smaller  amounts  of  humus,  with  consequent  li^^ter  color,  and  lighter 
forest  covering.  The  soils  are  often  thin  and  unproductive.  The  principal 
crops  are  com,  oats,  wheat,  and  hay.  Melons  and  truck  crops  are  grown 
locally. 

Area  and  distribution  of  the  eoile  of  the  Boone  series. 


Soil 


state  or  area.i 


Acree. 


Boone  sand... 

fine  sand 

sandy  loam 

fine  sandy  loam. 

stony  loam 

silt  loam 


MinnesotaS;  Wisconsin 8, 14 

Wisconsin  7,0 

Wisconsin  14 

Kansas  9;  Missouri  3, 6, 16;  Wisconsin  6, 7, 0 . 

Missouri  5 

Missouri  3, 6 


31,200 
133,313 
10,004 
02,913 
10,433 
80,103 


Total.. 


834,306 


t  For  key  to  numbers  in  this  ootomn  see  p.  733. 

Brackett  series. — ^The  soils  of  the  Bracket  series  are  light  gray  to  grayish- 
brown.  Tbey  are  generally  low  in  organic  matter  content  and  rich  in  lime. 
The  subsoils  are  shallow,  and  are  usually  similar  in  color  and  character  to  the 
soil  material.  They  are  underlain  by  a  bedrock  stratum.  The  soils  of  the 
series  are  of  residual  origin,  and  are  derived  from  soft  chalky  limestones. 
They  are  associated  in  origin  and  mode  of  formation  with  the  soils  of  the 
Crawford  series,  but  differ  from  them  in  color,  humus  content,  and  in  that 
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they  receive  less  rainfall.  The  topography  Is  generally  rough  or  rolling  and 
dissected  by  Intermittent  streams  and  gullies,  but  it  is  not  generally  so  rugged 
as  to  prevent  cultivation.  The  soils  are  not  culivated  to  any  extent,  and  are 
utilized  mainly  for  grazing. 

Area  and  distribution  of  the  soil  of  the  Brackett  series. 


Soil  name. 

State  or  area.1 

Aons. 

Fnokett  9t4>ny  clay  Imm 

TmrMi2ft 

391,080 

1  For  key  to  number  in  this  oolomn  see  p.  733. 

Castleton  series. — The  soils  of  the  Castleton  series  are  dark  brown  to  reddish- 
brown,  and  vary  in  depth.  A  substratum  of  bedrock  occurs  at  from  6  to  about 
15  Inches  from  the  surface.  The  series  is  of  residual  origin,  having  been  de- 
rived from  thin  shaly  limestone.  This  limestone  lies  in  contact  with  the  red 
sandstones  and  shales  of  the  Permian  Bed  Beds,  and  is  probably  the  upper 
member  of  this  formation.  The  soils  occupy  benchlike  positions  Just  below 
tiie  Tertiary  prairie,  and  are  usually  droughty  on  account  of  the  shallowness  of 
the  material  overlying  the  rock,  so  that  their  agricultural  value  is  limited. 
Fair  crops  can  be  grown  on  these  soils  in  seasons  of  more  than  normal  ralnfalL 

Area  and  distribution  of  the  soil  of  the  Castleton  series. 


Son  name. 

State  or  area.i 

Acres. 

Caflftleton  aOt  loom 

Xanms  6 

2,944 

t  For  key  to  number  in  this  column  see  p.  733. 

Clark  series. — ^The  Clark  series  includes  dark-gray  to  dark-brown  or  black 
soils  and  grayish,  calcareous  subsoils.  The  soils  are  of  residual  origin  and  are 
derived  from  the  consolidated  calcareous  material  known  as  the  Mortar  Beds 
phase  of  the  Tertiary'  formation.  The  subsoils  contain  large  amounts  of  the 
unweathered  white  chal^  material  characteristic  of  the  Mortar  Beds.  The 
bMb  produce  fkir  yields  of  com,  kafir,  wheat,  sorghum,  and  other  gralna 
Alfalfa  does  fairly  well. 

Area  amd  distributiot^  of  the  soils  of  the  Clark  series. 


BaO 


State  or  area.^ 


Acres. 


Olark  sandy  loam. 


stony  loam. 

clavloam 

unaiflFerentiated . 

Total 


Kansas  6... 

....do 

yi^imm  10., 
Kansas  6... 
Kansas  10.. 


8,820 
li;620 
161,280 
23,232 
46,080 


260,432 


i  For  key  to  numbers  in  this  column  see  p.  788. 

Cottonwood  series. — ^The  soils  are  of  dark-brown  color  and  of  friable  cfaar^ 
acter.  The  subsoils  are  light  gray  or  white  in  color,  and  are  often  of  flourlike 
or  ashy  texture.  The  material  consists  mainly  of  impure  gypsum  and  contains 
fragments  of  this  material.  The  series  is  of  residual  origin  and  is  derived  from 
gypmun  lentils  or  deposits  occurring  in  shale  and  sandstone  rocks.  The  topog- 
raphy is  level  to  undulating.  The  members  of  the  series  are  unimportant  in 
extent  and  agriculture,  and  are  utilized  mainly  for  grazing. 

79619—13 ^25 
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Area  and  distrihutUm  of  the  sad  of  the  Cottomcood  series. 


Soflname. 

Stotoorarea.! 

Aom. 

OAtt/tnwood  loazn 

ToxfiH  23 

2,304 

i  For  key  to  number  in  this  oolimm  see  p.  738. 

Crawford  series. — ^This  series  comprises  residual  limestone  soils  of  the  prairie 
regions,  including  dark-brown  to  reddish-brown  surface  soils  and  reddish-brown 
to  red  subsoils.  Although  derived  from  limestone,  these  soils  contain  only  a 
small  percentage  of  lime,  differing  materially  in  this  respect  from  the  soils  of 
the  Houston  series  which  occur  in  the  Cretaceous  black  prairies  of  the  Coastal 
Plain.  The  members  of  the  series  occupy  undulating  or  rolling  areas  and 
sometimes  local  areas  of  rough,  broken  topography.  They  are  generally  well 
drained,  productive,  and  are  adapted  to  general  farming.  Cotton,  com,  wheat, 
and  oats  are  the  principal  crops.  Alfalfa,  clover,  and  timothy  are  grown  to 
some  extent  on  the  heavier  members.  Some  of  the  soils,  including  those  of  stony 
or  gravelly  character,  are  adapted  to  grapes,  tree  fruits,  small  fruits,  and 
vegetables. 

Area  and  distriltuiion  of  the  soUs  of  the  Crawford  series. 


Soil 


state  or  area.i 


Aons. 


Cimwford  loam 

gravelly  loam... 

■ill  loam 

day  loam 

ftony  day  loam. 
aQty  day  loam.. 

day 

■tony  day 


Texas  31 

Kansas  1 

Kansas  1, 11;  Misaoori  3, 10. 

Texas  9 

MisBOurilO,  16 

KansasO 

Kansas  4;  Texas  11, 31 

Texas  3, 11,26,28,31 


6,784 

6,166 
330,030 

6,4« 
30,872 

7,036 
184,884 
810,144 


Total. 


882,772 


1  For  key  to  numbers  in  this  column  see  p.  788. 

DodgeviUe  series,— The  soils  of  the  Dodgeville  series  are  dark  brown  to 
almost  black  in  color  and  are  essentially  silty  in  texture.  The  subsoils  are 
light  reddish  brown,  buff,  or  brown.  The  members  of  the  series  are  of  residual 
origin.  They  are  derived  from  the  weathering  of  limestone  with  a  slight  ad- 
mixture of  loessial  material.  It  is  difficult,  however,  to  detect  the  presence  of 
the  loess  on  account  of  its  extreme  thinness  where  present,  and  because  of  the 
fact  that  the  texture  is  essentially  the  same  as  that  of  the  residual  material 
from  limestone.  The  topography  is  rolling  to  somewhat  hilly.  The  soil  is  thin 
in  places,  the  underlying  rock  being  encountered  at  a  depth  of  3  feet  or 
slightly  less,  though  in  general  the  soil  covering  is  much  thicker.  These  soils 
are  well  adapted  to  wheat,  oats,  com,  hay,  and  general  ftirm  crops. 

Area  and  distribution  of  the  soU  of  the  Dodgeville  series. 


Son  name. 

State  or  area.i 

AONi. 

Podgerine  sfit  loan 

Wiiiconfln  6 

66,126 

1  For  key  to  number  in  this  column  see  p.  788. 

Bldorado  series. — The  soils  are  dark  brown  and  the  subsoils  yellow  to  gray 
with  red  mottlings.  The  soil  and  subsoil  material  frequently  contains  chert 
fragments.  The  series  is  of  residual  origin,  derived  from  limestone.  The  topog- 
raphy is  rolling,  and  drainage  is  well  established.  The  soils  of  the  series  are 
adapted  to  general  farm  crops,  and  are  utilised  mainly  for  the  production  of 
wheat,  com,  and  grass  crops. 
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Area  and  distribution  of  the  soU  of  the  Eldorado  series. 


Son  name. 

State  or  area.! 

Acres. 

lEMonido  stony  lAftin ,    , ,    . 

IfjasouriS 

28,224 

1  For  key  to  number  in  this  column  see  p.  783. 

Bnglewood  series,— The  soils  are  of  brown  to  reddish-brown  color.  The  sub- 
soils are  nsnally  reddish  brown,  but  sometimes  brown.  The  series  Is  mainly 
of  residual  origin  and  Is  derived  from  shale  and  sandstone  material  of  the 
Permian  Red  Beds.  The  soils  contain  an  admixture  of  material  derived  from 
unconsolidated  Tertiary  deposits,  probably  mainly  from  crystalline  rocks. 
The  subsoils  are  entirely  residual.  Owing  to  erosion,  the  soils  are  often  thin 
and  the  subsoils  exposed.  The  series  occupy  gently  rolling  to  undulating  areas, 
and  drainage  is  well  established.  The  soils  are  especially  adapted  to  com, 
kafir  com,  and  sorghum,  and  other  grain  and  hay  crops  are  grown.  Good 
yields  are  secured  In  favorable  seasons. 

Area  and  distribution  of  the  soils  of  the  Engletoood  series. 


Sofl 


Englewood  sandy  loam 

fine  sandy  hNun. 


sOtkMun. 


Total 210,«M 


>  For  key  to  munben  in  this  eohmm  see  p.  788. 

Bpping  series.'-The  soils  of  the  Bpplng  series  are  of  white  or  liitht-gray  to 
boff  color,  and  are  underlain  by  subsoils  similar  in  color  and  character  to  the 
■oil  material.  Th^  are  of  residual  origin  and  are  derived  from  the  weathering 
in  place  of  shales  and  Indurated  clays.  Drainage  conditions  are  subject  to 
wide  varia'tlon.  Normally  the  soils  are  well  drained  and  are  subject  to  exces- 
sive erosion.  They  occupy  undulating  or  dissected  plains  to  sloping  or  compara- 
tlvely  level  flats.  Some  of  the  lower  lying  areas,  however,  occur  as  local  flats 
or  terraces  of  erosion  in  stream  valleys,  and  are  subject  to  the  accumulation 
of  se^Mige  or  drainage  waters,  being  without  surface  drainage  or  subdraln- 
age.  The  soils  are  deficient  in  organic  matter  and  are  rather  difficult  to  main- 
tain in  a  favorable  condition  of  stmcture  when  first  cultivated.  The  rougher 
or  unirrlgated  areas  are  utilised  mainly  for  grazing.  Where  irrigated,  alfalfa, 
wheat,  barl^,  and  potatoes  constitute  the  principal  products. 

Area  and  distribution  of  the  soU  of  the  Bpping  series. 


\ 

Soflname. 

State  or  tna-i 

AMW. 

Smrilnfttltlfmm 

NebrBaka7 

813,844 

I  For  k)ey  to  number  in  this  column  see  p.  788. 

Fort  Collins  series.-— This  series  consists  of  dark-brown  or  reddish-brown 
to  almost  black  soils  from  4  to  12  inches  deep,  underlain  by  a  layer  of  heavy 
loam  from  1  to  4  feet  in  thickness,  beneath  which  the  subsoil  grades  into  a 
light  loam  similar  to  the  surface  soil  and  extending  to  a  depth  of  6  feet  or 
more.  The  loam  and  heavier  members  of  the  series  become  sticky  when  ^vet, 
and  bake  badly,  often  breaking  into  rough,  cubical  blocks  upon  exposure  after 
puddling.  In  general  the  surface  is  level,  though  In  places  it  is  slightly  rolling 
or  undulating,  and  sometimes  pitted  by  erosion  and  cut  by  small  intermittent 
streams.    This  Is  for  the  most  part  a  residual  series  formed  by  the  weathering 
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in  place  of  clajej  or  ahaly  sandstones  and  sandy  shales  of  the  Pierre,  Laramie, 
and  Fort  Union  formations  of  Cretaceous  age  The  soil  is  adapted  to  wheat, 
oats,  barley,  alfalfa,  sugar  beets,  potatoes,  and  apples. 

Area  and  distrilmUon  of  the  soil  of  the  Fort  ColHna  series. 


Sollimme. 


State  or  aiMLi 


Fort  CoUlDS  loam Coloredo2 


14,144 


1  For  key  to  number  In  this  column  see  p.  733. 

Qasconade  series. — ^The  Gasconade  series  includes  dark-gray  to  black  soils 
with  mottled  brown,  yellow,  and  red  plastic  and  usually  heavy  clay  subsoils. 
These  soils  are  of  residual  origin  and  are  underlain  by  a  stratum  of  chert-free 
limestone  from  which  they  have  been  derived.  The  surface  is  undulating  to 
gently  sloping.  In  general  the  drainage  is  good,  but  there  are  a  few  places 
where  springs  keep  the  soil  in  a  permanent  soggy  condition.  A  great  part  of 
the  series  was  originally  prairie  land.  Post  oak,  wild  plum,  locust,  elm,  and 
bawthom  constitute  the  natural  growth  over  some  areas.  These  soils  are 
productive,  and  are  well  suited  to  corn,  clover,  timothy,  and  wheat 

Area  and  dUtrihution  of  the  soils  of  the  CHuoonade  series. 


Soil  name. 

State  or  area.i 

Aerei. 

Offioonftde  tilt  loam     

Arknn«Mw?:  M«PWH7 ., 

16,820 
8;648 

Bilty  clay  loam..... 

Mtaionrl  11' .  

Total 

iQ,an 

1  For  key  to  numbers  in  this  column  see  p.  788. 

Oerald  series. — ^Tlie  surface  soils  are  of  gray  or  grayiah-brown  to  lightrbrown 
color  and  silty  texture.  The  subsoils  consist  of  light-brown  or  yellowiih-brown 
allty  clay  loam,  which  grades  into  a  dingy  or  snuff-brown  i^astic  heavy  (day 
deeper  subsoil,  frequently  mottled  with  gray.  A  substratum  of  sandstone  often 
occurs  at  a  depth  of  about  86  to  46  inches.  Iron  concretions  are  of  common 
occurrence  in  the  soil  and  subsoil,  l^e  topography  varies  from  flat  to  atrongiy 
rolllDg,  and  is  not  badly  dissected  or  broken.  Surface  drainage  is  90od  over 
tlie  predominant  loUlng  country,  but  underdrainage  is  poor  on  account  of  the 
in^rviouanesB  of  the  heavy  day  subsoil.  The  flat  areas  represent  poorly 
drained  late  soils.  The  series  is  ty^cally  developed  through  a  broad  section  of 
the  northern  OcaiiE  Plateau  region.  In  its  mode  of  formation  and  tte  character 
of  its  parent  material  die  series  is  probably  similar  to  the  Oswego  series,  whldi 
It  closely  resembles,  except  that  its  color  is  lighter.  A  large  part  of  the  Gerald 
series  exists  under  prairie  conditions.  A  great  part  of  the  rolling  areas  supports 
a  forest  of  oak  of  rather  stunted  growth  and  some  hickory.  The  soils  are 
utilized  principally  for  the  production  of  wheat,  com,  and  oats,  and  to  some 
extent  for  bluegnss  and  cowpeaa    Their  agricultural  value  is  only  fair. 

Area  and  distriJfution  of  the  soU  of  the  OeraM  series. 


*     Boflname. 

State  or  aiea.1 

Aflies. 

Oerald  silt  loam 

MiBsouriS 

80,000 

1  For  key  to  number  in  this  oolunmaee  p.  733. 

Hamilton  series.^— The  soils  of  the  Hamilton  series  are  of  brown  color  and 
nsually  of  compact  structure,  becoming  sticky  when  wet  and  baking  and  check- 

^  Encountered  only  in  reconnoissance  work  and  the  several  types  have  not  been  dif- 
ferentiated. 
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Ing  upon  drying.  The  snbsolls  consist  of  yellowish  gray,  with  mottlings  of 
white,  calcareous,  and  generally  porons  material.  The  lime  content  is  sometimes 
excessive,  giving  rise  to  a  light-gray  or  white  color.  The  series  is  mainly  of 
residual  origin,  bnt  the  surface  material  is  made  up  in  part  of  gravels,  sands,, 
and  finer  material,  derived  from  soft,  consolidated  Tertiary  deposits  of  cal- 
careous character  and  subsequently  modified  or  shifted  by  winds  or  by  alluvial 
agenciea  The  remainder  of  the  soil  and  subsoil  material  is  residual  from 
shales.  A  substratum  of  shale  or  of  calcareous  cemented  sands  and  gravels  of 
tbe  Mortar  Beds  of  the  Tertiary  deposits  often  occurs.  The  topography  varies 
firom  gently  rolling  to  rolling  or  broken.  The  soils  of  this  series  are  not  ex- 
tensively utilized  and  are  best  adapted  to  grasing  and  stock  raising,  with  local 
cultivation  of  milo,  kafir,  sorghum,  etc.,  where  suitable  areas  occur. 

Area  and  distribution  of  the  soU  of  the  Hamilton  series. 


Son  name. 

State  or  ana.! 

Acres. 

If^inrff  ^n  floUff*  UHdiffewntlated 

KaiVHtf  10 

237,ai2 

1  For  key  to  number  In  tbk  eoihUDn  seep.  788. 

Swtmilfal  series, — ^The  soils  of  this  series  are  gray  to  brown  in  color  and 
overlie  yellowish  or  greenfi^  yellow  tenacious  subsoils.  They  are  of  residual 
origin  and  are  derived  from  soft,  easily  weathered  shales.  They  sometimes 
contain  fragments  of  the  shale  and  of  the  sandstoile  which  immediately  over- 
lies it.  The  soils  occupy  slopes  or  benches  and  sometimes  gullied  or  eroded 
steep  hillsides.  Low-lying  areas  are  poorly  drained,  but  otherwise  drainage  Is 
fftirly  well  established.  Where  they  can  be  cultivated  they  are  moderately 
productive,  giving  fair  yields  of  wheat  and  com. 

Area  and  distribution  of  the  soil  of  the  Hannihca  series. 


Bon  name. 

State  or  area.1 

Aere& 

ITfimilKi^l  nt[%  loam 

Missouri  6, 13 

14,84ft 

1  For  key  to  numbers  In  this  column  see  p.  733. 

Eermosa  series, — ^The  soils  of  the  Hermosa  series  are  dark  brown.  The 
subsoils  are  brown  and  are  calcareous.  The  soils  occur  upon  plateau  plains, 
usually  of  level  to  gently  sloping  surface,  but  of  roug^  hilly  character  where 
eroded  by  streams.  The  series  is  of  residual  origin,  and  derived  from  soft 
calcareous  sandstones  and  conglomerates  of  the  slightly  consolidated  calcareous 
deposits  of  Tertiary  material  of  the  Great  Plains  region.  The  members  of  the 
series  are  usually  associated  with  the  soils  of  the  Rosebud  series.  Under 
favorable  climatic  and  topographic  conditions  they  are  productive  and  adapted 
to  general  farm  erops,  Including  corn,  small  grains,  and  potatoes. 

Area  and  distribution  of  the  soil  of  the  Hermosa  series. 


Soil  name. 

State  or  area.i 

Aeree. 

HttttMm  loam 

South  Dakota  3 

119,808 

1  For  key  to  number  in  this  column  see  p.  738. 


KUdeer  series, — ^The  soils  of  the  Kildeer  series  are  dark  gray  to  dark  browu, 
while  the  subsoils  are  of  light-gray  to  light-brown  color.  The  soil  and  subsoil 
material  is  calcareous  and  of  residual  origin.  It  is  derived  from  limestone* 
and  calcareous  shales  The  soils  of  this  series  occur  upon  sloping  or  compani^ 
tively  level  plateau  plains  and  on  eroded  remnants  of  such  areas  or  elevated 
eroded  buttes.    The  rougher  areas  are  broken  by  rock  outcrop  and  are  not 
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suited  to  extensive  cultivation.    Where  favored  by  topograpliy  and  climate  the 
soils  of  good  depth  are  adapted  to  com,  wheat,  oats,  barley,  and  other  grains. 

Area  and  distrilmtion  of  the  soU  of  the  KUdeer  series. 


Son 


State  or  aiea.' 


AOfSB. 


North  Dakota  10. 


46,080 


>  For  key  to  number  In  tliJs  oolnmn  see  p.  7SS. 

Kirkiand  series,— The  Kirkland  series  consists  of  brown  surface  soils  with 
brown  or  yellowish-brown  compact  subsoils.  It  is  closely  associated  with  the 
Yemon  series,  and  is  a  soil  of  residual  origin  derived  from  the  shales  and 
sandstones  of  the  Permian  Red  Beds.  It  differs  from  the  Vernon  series  in 
possessing  darker  colored  soils  and  subsoils.  The  decided  red  color  of  the  rocks 
giving  rise  to  the  Vernon  soils  is  here  replaced  by  a  more  dingy  or  dark-reddish 
brown  or  grayish-red  color,  with  mottling  in  some  places.  The  texture  of  the 
rock  is  also  finer  where  this  series  is  developed.  It  is  a  clay^  shale,  sometimes 
calcareous  or  interbedded  with  limestone.  The  series  occupies  regions  of  gently 
rolling  topography.  The  soils  are  utilized  mainly  for  grazing  or  for  the  produce 
tion  of  cotton,  com,  forage  crops,  and  grains.  The  rainfall  is  so  uncertain  that 
they  are  beet  adapted  to  drought-resisting  forage  crops. 

Area  and  distrilnition  of  the  soils  of  the  Kirkland  series. 


Bon 


state  or  area.i 


AOTBS. 


Kirkland  silty  clay  loam . 
clay 


Texas  22.. 


52,902 
40,064 


Total. 


98,066 


1  For  key  to  numbers  in  this  column  see  p.  78S. 

Lancaster  series, — ^The  soils  are  dark  brown  and  the  subsoils  are  yellow  to 
gray.  Both  soil  and  subsoil  are  of  open,  porous  stracture,  and  the  soil  is  easily 
cultivated.  In  places  a  layer  of  finer  material  occurs  about  2  f^t  below  the  sur- 
face in  the  subsoil.  The  topography  is  rolling  to  hilly  and  surface  and  under- 
drainage  are  both  good.  The  series  is  derived  from  sandstone  and  is  residual. 
The  soils  of  the  series  are  rather  low  in  productive  capacity.  Under  favorable 
conditions  of  topography  and  climate  the  lighter  members  are  well  adapted  to 
truck  crops. 

Area  and  distribution  of  the  soil  of  the  Lancaster  series. 


Son  name. 

State  or  aiea.^ 

Aons. 

Tiftnoaster  fine  sandy  loam 

NebraskaS 

2,368 

i  For  key  to  number  in  this  column  see  p.  788. 

Leslie  series. — ^The  soils  of  the  Leslie  series  are  black  and  are  underlain  by 
dark-gray  or  mottled,  compact,  tough  clay  subsoils.  The  depth  of  the  soil  and 
subsoil  material  varies  from  a  few  inches  to  several  feet.  It  is  underlain  by  a 
stratum  of  alternating  beds  of  limestone  and  black  fissile  shale,  from  which  the 
series  is  derived  as  a  residual  product.  Fragments  of  limestone  and  shale  are 
present  to  some  extent  in  the  soils  and  subsoils.  The  topography  varies  from 
steep  to  rolling.  Under  favorable  topographic  conditions  the  soils  are  particu- 
larly adapted  to  corn,  wheat,  and  oats,  but  are  not  extensively  utilized,  owing  to 
the  steep  slopes  and  heavy  forest  cover. 
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Area  and  distribution  of  the  soil  of  the  Leslie  series. 


Soil  name. 

State  or  area.^ 

Aores. 

THWl<««lfi7 

Mis80uri2. 

1,216 

1  For  key  to  xuimber  In  this  column  see  p.  788. 

Morton  series. — ^The  soils  are  brown  In  color  and  contain  a  high  percentage 
of  organic  matter.  The  subsoils  are  light  brown  to  gray.  These  soils,  espe- 
cially the  subsoils,  are  usually  rich  in  lime.  Gravel  or  rock  fragments  rarely 
occur.  The  series  occupies  undulating  to  rolling  and  sometimes  rough  hilly 
prairies.  It  consists  of  residual  soils  derived  principally  from  the  sandstones 
and  shales  of  the  Laramie  formation.  The  series  is  extensively  devoted  to 
Snudng  and  to  dry  farming  to  grains.  Wheat,  barley,  and  flax  are  the  prin- 
cipal product& 

Area  and  distribution  of  the  soils  of  the  Morton  series. 


Soli  name. 

state  or  area.^ 

Acres. 

Horton  fine  sand 

North  Dakota  6, 7 

4,352 

2,548,972 

163  456 

48,128 

104,576 

17,024 

9.920 

4041736 

fine  sandy  loam 

North  Dakota  6, 7;  South  DakotaS 

loam . . . . ' 

North  Dakota  7 

rtony  loam 

North  Dakota  6, 7 

silt  loam 

North  Dakota  6 

clay  loam 

North  Dakota  6, 7 

clay 

North  Dakota  7;  South  Dakota  3 

gumbo .. 

North  Dakota  7:  South  Dakota  3 

nnduieNnuated 

North  Dakota  10;  South  Dakota  3 

9,873,408 

Total 

18,174,272 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Oswego  series. — ^The  soils  of  the  Oswego  series  are  light  gray  to  dark  gray. 
The  subsoils  are  drab  to  yellow  and  are  compact  and  impervious.  The  series 
is  of  residual  origin  and  derived  from  interbedded  sandstone  and  shale,  which 
sometimes  occur  as  a  bedrock  substratum  at  comparatively  shallow  depth. 
The  topography  is  gently  rolling  or  rolling  and  the  soils  are  favored  by  good 
surface  drainage,  but  subdralnage  is  sometimes  deficient.  Th^  are  generally 
less  productive  than  the  associated  soils  of  the  Crawford  series,  but  constitute 
important  staple  crop  soils.  Wheat,  com,  oats,  flax,  rye,  and  potatoes  are  the 
principal  products. 

Area  and  distribution  of  the  soils  of  the  Oswego  series. 


Soil  name. 

State  or  area.i 

Acres. 

Offvego  sandy  loam , . , . 

Kansas  10 

82,944 

fine  sandy  loam 

silt  loam 

Kanms  1,  4 

25,303 

Kansas  1,  4,  7, 9;  Missouri  3,  5,  6 

783,616 

silty  clay  loam 

Kan^s  9. ...... '. './...           .      . 

18,688 

Total 

910,541 

1  For  key  to  numbers  in  this  column  see  p.  733. 

Pierre  series. — ^The  soils  of  the  Pierre  series  are  light  brown  to  dark  brown, 
the  immediate  surface  often  being  light  gray.  They  are  usually  compact  and 
refractory  and  the  subsoil  frequently  contains  fragments  of  disintegrated  clay 
concretions.  The  subsoils  are  brown  and  compact  and  grade  into  a  substratum 
of  partially  weathered  shale.  This  bedrock  substratum  does  not  usually  occur 
at  less  than  6  feet.  The  surface  is  generally  irregular,  being  dissected  or  eroded 
and  marked  by  hills  and  ridges.  Drainage  is  generally  good,  but  in  local,  poorly 
drained  depressions  the  subdrainage  is  deficient  The  series  is  of  residual 
origin  and  Is  derived  from  shales.  The  types  frequently  contain  rather  exces- 
sive amounts  of  alkali  salts. 
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Area  and  distribution  of  the  8oil8  of  the  Pierre  series. 


Soil  Dame. 

State  or  area.> 

Acres. 

Piem  clay  loam 

South  Dakota  1 

34,ig2 
41,088 

clay 

South  Dakotal 

unaUIerentiated 

Nebraska?;  South  Dakota 3 

10,796,776 

Total 

10,861,056 

1  For  key  to  numbers  in  this  oolumn  see  p.  738. 

Sidney  series. — ^The  Sidney  series  consistB  of  browa  surface  soils  with  light- 
gray  to  wMte,  calcareous,  floury  silty  clay  subsoila  The  soils  of  this  series 
are  distinguished  from  those  of  the  Rosebud  series,  with  which  they  are  asso- 
ciated, by  the  brown  color  of  the  soils  and  the  white  color  and  floury  texture  of 
the  subsoils.  Water-worn  gravel  occurs  in  both  soil  and  subsoil  of  all  the  type& 
These  soils  cover  a  part  of  the  High  Plains  and  the  topography  ranges  from 
gently  undulating  to  very  hilly  and  broken.  The  soils  are  residual  and  are 
derived  from  cemented  calcareous  conglomerate  with  clay  and  silt  material  of 
the  Tertiary  deposits.  The  more  loamy  types  are  excellent  soils  for  general 
farming. 

Area  and  distribution  of  the  soUs  of  the  Sidney  series. 


Sou 


state  or  araa.i 


Acres. 


Sidney  sandy  loam 

gravelly  sandy  loam. 

loam 

silt  loam 


Nebradca  7.. 

do 

do 

do 


292,608 

343,296 

705,024 

1.405,440 


Total. 


2,746,388 


1  For  key  to  number  in  this  column  see  p.  783. 

Spearfish  series, — The  soils  of  the  Spearflsh  series  are  chocolate  brown  to 
red,  and  sometimes  carry  an  amount  of  organic  matter  sufllclent  to  impart  a 
dark-brown  color  to  the  immediate  surface.  The  subsoils  are  reddish-brown  to 
red.  Fragments  of  gypsum  usually  occur  in  both  soil  and  subsoil.  The  subsoils 
are  underlain  by  a  stratum  of  gypsum  or  gypsum-bearing  rocks,  often  occurring 
at  shallow  depth.  The  series  is  of  residual  origin  and  is  derived  from  gypsum- 
bearing  shales  and  sandstones.  The  topography  is  level  or  gently  rolling  to 
rough.  Owing  to  its  shallow  character  and  lack  of  irrigation  possibilities,  II 
large  part  of  the  series  is  not  developed  to  agriculture.  Where  of  sufficient 
depth,  and  particularly  where  irrigated,  the  soils  are  adapted  to  orchaid.  and 
truck  crops  and  to  alfalfa. 

Area  and  distribution  of  the  soil  of  the  Spearfish  series. 


Son  name. 

State  or  area.1 

Acres. 

gp^tsffff'i^  loam 

South  Dakota  3 

200,448 

1  For  key  to  number  in  this  column  see  p.  738. 

Summit  «erlC8.— The  soils  are  dark  gray  to  black,  with  mottled  yellow  and 
gray  subsoils.  The  soils  occupy  smooth  and  nearly  flat  to  sharply  rolling 
prairies.  The  series  is  of  residual  origin  and  Is  derived  from  calcareous  shales 
associated  with  thin  interbedded  layers  of  limestone.  The  soils  contain  a  large 
amount  of  organic  matter.  Drainage  is  usually  well  established.  The  mem- 
bers of  this  series  are  of  darker  color  and  of  higher  agricultural  value  than 
the  soils  of  the  Bates  and  Oswego  series,  with  whldi  th^  are  associated.  They 
are  known  locally  as  "black  limestone  lands."  They  are  well  adapted  to  the 
staple  farm  products  of  the  regions  in  which  they  occur.  Corn,  wheat,  oats, 
timothy,  clover,  and  alfalfa  are  the  principal  products.  ^  , 
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Area  and  distriWtion  of  the  soils  of  the  Summit  series. 


SoUname. 

State  or  area.i 

Acres. 

Brnnnift  fHlt  lomn 

Missouri  3, 10 

228,480 

clay  loam 

MlssoiurllO 

20,234 

sUty  clay  loam 

clay 

Kansas  9:  Missouri  10 

146.048 

Missouri  3 

14,976 

laidiflerentiated 

ttati-^s  1ft;  Nehrnsirft  7 .  - .  -  - . 

4,006,066 

Total 

4,416,384 

1  For  key  to  numbers  In  this  column  see  p.  733. 

Vernon  series. — ^The  soils  are  reddish  brown  to  red.  The  subsoils  are  usually 
red,  but  sometimes  reddish  brown  or  brown  In  the  upper  part.  This  series 
occurs  extensively  in  the  prairie  regions  of  northern  Texas,  Oklahoma,  and 
southern  Kansas.  The  soils  are  resldufll,  and  are  derived  from  sandstones  and 
shales,  mainly  of  the  Permian  Red  Beda  The  topography  varies  from  gently 
rolling  to  dissected  and  excessively  eroded.  The  lighter  members  of  the  series 
are  usually  wind  blown.  The  soils  are  generally  well  drained,  productive,  and 
adapted  to  general  farm  crops.  Cotton,  wheat,  oats,  com,  and  forage  crops, 
including  kaflr  com,  maize,  and  sorghum,  are  the  principal  products.  Under 
suitable  moisture  conditions  some  of  the  lighter  types  are  adapted  to  melons, 
truck  crops,  and  certain  tree  frult& 

Area  and  distribution  of  the  soUs  of  the  Vernon  series. 


Boil 


state  or  area.i 


Acres. 


Vflfnonsand 

fine  sand 

sandy  loam 

fine  sandy  loam 

very  fine  aaady  learn. 

loam 

silt  loam 

day 


Oklahoma  1;  Texas  30 

Oklahoma  1 

Oklahoma  1;  Texas  SO 

Oklahoma  1;  Texas  22, 30. 


Kansas  lb;  oitlicjioma  1;  Texas  30.. 
Oklahoma  1;  Texas  30 


68,224 

44.928 

40,676 

626,720 

7,680 

732,672 

768,768 

31,806 


Total. 


2,221,8f6 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Wagoner  series. — ^Tbe  soils  of  the  Wagoner  series  are  gray  to  light  brown. 
Tbey  are  underlain  by  yellow  to  gray  subsoils,  mottled  with  red.  The  subsoils 
are  of  heavy  texture,  but  of  granular,  friable  structure.  Chert  fragments  occur 
in  the  soil  and  subsoil  of  the  stony  members.  The  series  Is  of  residual  origin 
and  derived  from  limestone  material.  The  topography  Is  rolling  and  drainage 
la  well  established.  The  timber  growth  consists  of  black  oak,  post  oak,  and 
Jiickory-  The  soils  are  adapted  to  general  farm  products,  and  particularly  to 
graas  crops.    The  stony  members  are  suited  to  the  cultivation  of  fruita 


Area  and  distribution  of  the  soil  of  the  Wagoner  series. 

Soil  name. 

State  or  area.^ 

Acres. 

Wasraiflf  fftonT  ■nt  loam 

Mfrnmriff 

41,fi84 

1  For  key  to  nomber  in  this  column  see  p.  738. 

tke  soil  ttfes  and  their  usb. 

Saivd  Ghoitp. 

The  aoils  of  the  sand  grofup  included  within  the  residual  province  of  tiio 
C^reat  Plains  region  are  of  loose,  porous,  and  usually  incoherent  structure.  They 
are  widely  distributed,  although  their  total  area  is  not  extensive.  Thus  far 
tnit  two  soil  types  have  been  mapped. 
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Tbe  soils  are  frequently  shallow,  and  are  sometimes  a*oded.  Wbere  devel- 
oped as  prairies  tbey  are  snbject  to  drifting  and  their  surface  is  nsoally  hnm- 
mocky.  They  are  deficient  in  moisture-retaining  capacity  in  time  of  drought, 
and  are  not  extensively  utilize4  except  for  pasture.  Wheat,  com,  oats,  and 
bay  are  the  principal  crops  in  the  north,  but  yields  are  generally  low.  In  the 
southern  areas  cotton,  kaflr,  and  sorghum  are  the  main  products,  the  later 
crops  being  more  resistant  to  the  pronounced  conditions  of  drought  prevailing 
during  the  summer  in  these  areas. 

The  soils  of  this  group  are  not  adapted  to  general  ftirm  crops,  and  where 
snbject  to  wind  action  are  poorly  adapted  to  agriculture  unless  protected  by 
windbreaks.  Under  favorable  conditions  of  moisture  and  protection  from  winds 
they  are  best  adapted  to  early  truck  crops  and  melons  and  to  peaches  under 
intensive  cultivation.    Apples  are  successfully  grown  locally  to  a  limited  extent 

Boone  sand. — ^The  soil  consists  of  a  fine  to  medium  sand  from  6  to  10  Inches 
deep.  The  subsoil  is  a  fine  to  medium  sand  of  mottled  brown,  yellow,  and 
white  color.  A  bedrock  substratum  occurs  at  a  depth  of  2  to  6  feet  or  mora 
The  type  is  of  residual  origin  and  is  derived  from  sandstone,  but  includes 
some  coUuvial  talus  material.  It  has  suffered  somewhat  from  erosion  and 
surface  washing.  It  occurs  inextensively  and  is  but  little  utilized.  The  soil 
is  loose  and  porous  and  is  deficient  in  moisture-retaining  capacity.  It  is  de- 
voted mainly  to  com,  wheat,  oats,  and  hay,  with  low  yields.  It  is  better 
adapted  to  fruit  and  early  truck  crops. 

Vernon  9<ind, — The  surftice  soil  is  a  gray  to  reddish  brown  loose,  incohermt 
medium  sand,  and  is  underlain  by  a  reddish-yellow  slightly  more  compact 
sand  to  a  depth  of  3  feet  or  more.  The  soil  is  of  residual  origin  and  derived 
from  sandstone,  but  includes  some  wind-laid  material  from  stream  channela 
The  type  is  wind-blown  and  its  surface  is  hummocky  to  dunelike.  The  soil 
is  well  drained.  Kafir,  sorghum,  and  cotton  are  the  principal  crops,  but  much 
of  the  type  is  not  suitable  for  agriculture,  drifting  badly  when  cleared  of 
native  vegetation.  Apples,  peaches,  and  melons  do  well  where  moisture  condi- 
tions are  favorable  and  protection  from  winds  is  afforded. 

Area  a/nd  dUtribution  of  the  sands. 


Sou  name. 

State  or  area.^ 

Acres. 

Vernon  wmd 

0)rlii>«ATna  1;  Tens  80 

31,396 

Boone  nnd 

Mtain^w>tftKi  wiBooiwinM4 

Total 

w,6ao 

>  For  key  to  nomben  in  this  column  see  p.  7S3. 
Fine  Sand  Group. 

The  soils  of  the  fine  sand  group  occupy  somewhat  elevated  positions,  and  the 
topography  is  usually  sloping.  The  soils  are  loose  and  porous,  and  are  exces- 
sively drained.  They  are  often  underlain  by  bedrock  at  shallow  depths  and 
are  deficient  in  moisture-retaining  capacity  during  periods  of  restricted  rainfall. 
They  are  not  extensively  cultivated  and  are  devoted  mainly  to  grazing.  When 
cultivated  the  soil  is  subject  to  erosion,  and  to  wind  drifting  where  not  pro- 
tected by  wind-breaks  or  by  natural  vegetation.  Some  com,  cotton,  and  peaches 
are  grown. 

The  members  of  the  fine  sand  group  are  not  adapted  to  general  farming  pur- 
poses. They  are,  however,  easily  cultivated  and  are  warm,  early  soils  which 
favor  the  early  spring  growth  of  native  grasses  in  tbe  Northern  States  where 
such  grasses  are  of  value  in  the  grazing  industry,  but  fall  with  the  early  ad- 
vance of  summer  drought.  Where  protected  from  winds  and  favored  by  condi- 
tions of  moisture  supply,  the  soils  are  well  adapted  to  early  potatoes,  early 
truck  crops,  and  peaches. 

The  soils  of  the  group  require  only  a  light  farming  equipment,  but  owing  to 
the  light  rainfall  in  the  areas  in  which  they  occur  their  extensive  cultivation  is 
somewhat  hazardous.  In  their  utilization  and  adaptation  to  agriculture  they 
do  not  depart  greatly  from  the  soils  of  the  sand  group  of  this  province. 

Boone  fine  sand. — ^The  soil  to  an  average  depth  of  about  10  Inches  is  a  brown 
to  light-brown,  rather  loose,  incoherent  fine  sand.  The  subsoil  is  a  light-brown 
to  yellow  incoherent  fine  sand  generally  3  feet  or  more  In  depth.    In  places  the 
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sabsoil  passes  at  about  2  feet  Into  the  partially  weathered  sandstone  from  which 
the  type  is  derived.  The  topography  varies  from  gently  undulating  to  quite 
rolling  and  steep,  so  that  the  use  of  modem  farm  machinery  Is  sometimes  pro- 
hibited. Drainage  is  good  to  excessive,  and  some  erosion  occurs  on  steep  hlll- 
sidea  Over  small  areas  small  dunes  have  been  formed  by  wind  action.  The 
original  timber  growth  was  principally  bur  oak  and  other  scrub  oaks.  The  agri- 
cultural value  is  low.  Such  crops  as  com  and  rye  are  generally  grown  with  only 
moderate  profit    Pastures  are  scanty. 

Morton  fine  sand. — The  type  consists  of  from  5  to  10  inches  of  a  light-brown, 
very  fine  silty  sand,  underlain  by  a  fine  silty  sand  of  lighter  color.  The  soil  is 
loose  and  incoherent  and  contains  organic  matter  in  varying  amounts.  The 
subsoil  at  a  depth  of  3  feet  or  less  passes  into  a  partly  altered  sandstone  sub- 
stratum. It  is  a  residual  soil  formed  from  fine-grained  sandstone  with  subse- 
quent removal  by  washing  of  the  finer  materials.  It  occupies  the  flat  tops 
and  in  places  the  slopes  of  a  few  hills  or  buttes.  It  has  a  low  agricultural 
▼alue  for  general  farm  crops,  owing  to  its  inability  to  retain  moisture,  and  Is 
used  chiefly  for  grazing.  Under  favorable  moisture  conditions  and  cultural 
methods  it  Is  adapted  to  potatoes  and  truck  crops. 

Vernon  fine  sand. — The  soil  is  a  gray  to  brown  loose  fine  sand  from  4  to  6 
inches  deep,  and  is  underlain  to  depths  varying  from  2  to  3  feet  by  a  yellowish 
or  salmon-colored  fine  snnd.  Below  this  is  a  sandy  porous  clay  which  grades 
into  disintegrated  sandstone.  The  type  occupies  slopes  and  crests  of  ridges  and 
has  good  drainage.  It  is  residual  In  mode  of  formation  and  derived  from  .fine- 
grained red  sandstone.  The  native  tree  growth  consists  of  scmbby  black  jack 
oaka  The  soil  is  of  low  agricultural  value.  Some  cotton,  corn,  and  peaches 
are  grown.  Cowpeas  should  be  grown  as  a  means  of  Improving  the  soli,  and  it 
should  be  protected  by  cover  crops  during  the  winter. 

Area  and  distribution  of  the  fine  sands. 


Sou  name. 

State  or  area.i 

Acrea. 

BooiiA  fkxM  sand 

WiKonsin7,9 

133,813 

Vernon  fine  "And .  . .  ^  . 

Oklahoma  1 . . ,  , .              , , ,  .  _ 

44,028 
4,353 

Norton  ffp^  Hud    

North  Dakota  6,  7 

Total 

182,003 

1  For  key  to  nnmben  In  this  column  ne  p.  783. 
Sanut  Loam  Oboup. 

The  soils  of  the  sandy  loam  group  are  widely  distributed  and  are  included  in 
several  important  soil  series.  They  usually  occupy  areas  of  undulating  or  rolling 
topography  which  favors  cultivation  and  the  use  of  farm  machinery,  although 
some  of  the  members  of  the  group  are  hilly  and  broken.  Drainage  is  well 
established. 

The  soils  are  of  friable  and  porous  stmcture  and  readily  absorb  rain  water. 
Thep  are  easily  cultivated  and  maintained  in  a  favorable  condition  of  tilth  by 
the  use  of  moderately  light  farming  equipment.  The  subsoils  are  prevailingly  of 
heavier  texture  and  more  compact  structure  than  the  surface  material,  and 
serve  to  check  excessive  subdralnage  and  render  the  group  as  a  whole  retentive 
of  moisture.  The  soils  are  generally  much  less  subject  to  erosion  and  wind 
drifting  than  those  of  lighter  texture  in  the  same  series.  Owing  to  their 
heavier  texture  and  the  character  of  underlying  material,  these  soils  are  much 
superior  to  the  groups  of  lighter  textured  soils  in  this  province  for  general 
farming  purposes.  Crops  are,  however,  often  subject  to  injury  from  deficient 
moisture  owing  to  the  light  rainfall  over  a  large  part  of  the  region  In  which  the 
soils  occur. 

Com,  wheat,  kafir,  and  sorghum  are  the  principal  producta  Oats  and  alfalfa 
are  grown  in  certain  areas,  and  cotton  is  grown  In  the  Southern  Statea  Under 
favorable  climatic  conditions  the  soils  are  also  suited  to  potatoes,  melona  and 
truck  crops,  and  in  many  cases  the  soils  are  better  adapted  to  such  uses  than 
to  general  farm  crops,  owing  to  greater  possibilities  In  retention  of  moisture 
under  a  system  of  intertlllage.  In  many  districts  of  light  rainfall  the  sandy 
loama  where  accompanied  by  subsoils  of  high  water-holding  capacity,  are  supe- 
rior for  general  farming  purposes  to  the  soil  types  of  heavier  texture  during 
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periods  of  drought,  owing  to  the  more  porous  character  of  the  Immediate  surface, 
which  when  dry  tends  to  form  a  natural  mulch. 

Boone  sandy  loam. — The  soil  is  a  light-brown  or  grayish-brown  medium  sandy 
loam  and  extends  to  a  depth  of  about  10  Inches.  The  subsoil  is  a  yellowish  or 
reddish-yellow  heavier  sandy  loam.  Practically  no  stone  or  gravS  is  present 
in  the  soil  section.  In  general  the  topography  is  rolling  to  hilly,  though  some 
areas  on  the  tops  of  drainage  divides  are  nearly  level.  Drainage  is  usually 
good.  The  type  Is  derived  from  weathering  of  the  sandstone  country  rock. 
Where  the  soil  is  well  manured  its  agricultural  value  is  fair  for  com,  oats,  and 
potatoes. 

Clark  8a/ndy  loam. — ^The  soil  is  a  dark-gray  to  dark-brown  or  nearly  black 
sandy  loam,  8  to  12  Inches  in  depth,  and  underlain  by  a  gray  sandy  clay  or  loam 
which  contains  loose,  chalky,  calcareous  material  and  concretions  and  extends  to 
several  feet  in  depth.  The  topography  of  the  type  is  gently  rolling  to  undulating, 
and  surface  drainage  is  good.  In  origin  the  soil  is  residual  from  weathering  of 
the  consolidated  calcareous  material  of  the  Mortar  Beds,  in  places  mixed  with 
unconsolidated  sandy  and  gravelly  material  of  the  Tertiary  formation,  and  mo<fl- 
fled  more  or  less  by  wind  action.  Fair  yields  of  corn,  kaflr,  and  sorghum  are 
iecured. 

Englewood  so/ndy  loam, — ^Tfae  surface  soil  is  a  brown  or  dark-brown,  rather 
light-textured  sandy  loam,  varying  in  depth  from  8  to  15  inches  and  containing 
sand  and  fine  gravel,  though  not  enough  to  cause  the  soil  to  be  porous  or  leachy. 
The  subsoil  Is  a  sandy  loam  or  sandy  clay  which  varies  somewhat  in  color,  being 
quite  reddish  where  the  underlying  Red  Beds  are  near  the  surface^  Ofr  grayiflb 
where  they  are  covered  with  several  feet  of  the  unconsolidated  material.  The 
topography  is  gently  rolling  to  undulating.  The  type  Is  derived  from  two 
geological  formations,  the  soil  resulting  from  the  weathering  of  the  unconsoli- 
dated Tertiary  material,  while  the  subsoil  is  of  residual  origin  and  derived  from 
the  shales  and  sandstones  of  the  Permian  Red  Beds.  Drainage  is  good.  Fair 
yields  of  com,  kaflr,  and  sorghum  are  secured,  with  lighter  yields  of  wheat  and 
alfalfa.    Truck  crops  do  well. 

Oswego  sandy  loam, — ^The  soil  is  light-gray  to  grayish-brown  and  from  10 
to  15  inches  deep.  The  subsoil  is  quite  similar  to  the  soil,  but  has  a  slightly 
heavier  texture  and  lighter  color.  The  type  is  of  residual  origin  and  is  derived 
mainly  from  sandstone.  Its  topography  ranges  from  comparatively  level  or 
gently  rolling  to  rough.  It  is  rather  deficient  in  moisture-retaining  capacity,  but 
in  favorable  seasons  produces  fair  crops  of  wheat,  com,  kaflr,  sorghum,  and 
potatoes.  With  a  favorable  moisture  supply  It  is  adapted  to  melons,  truck 
crops,  and  other  intertilled  crops. 

Sidney  sandy  loam.— The  soil  is  brown  to  dark  reddish  brown,  and  has  an 
average  depth  of  about  16  inches.  It  is  of  slightly  adhesive  character.  The 
upper  subsoil  Is  lighter  in  color  and  somewhat  heavier  In  texture  than  the  soil. 
The  de^)€r  subsoil  is  light  gray  or  white,  and  calcareous.  The  type  Is  of  resid- 
ual  origin  and  is  derived  from  soft,  partially  consolidated  calcareous  gravel, 
0and,  silt,  and  clay  formations  of  the  Mortar  Beds  of  Tertiar:^  deposits,  suhsfe- 
quently  modified  to  some  extent  by  winds.  The  topography  varies  from  nearly 
levfel  plabis  to  hilly  with  dunelike  undulations.  The  type  is  retentive  of 
moisture,  the  surface  material  forming  a  natural  mulch  during  dry  periods. 
It  is  well  adapted  to  com  and  forage  crops,  and,  where  sheltered  ftom  winds, 
to  small  grains.  ^     , 

Vernon  sandy  roam.— The  soil  is  a  datk-red  to  reddlsfti-brown  sandy  loam 
from  12  to  80  inches  deep,  and  Is  meflow,  friable,  and  easily  worked.  The  st*- 
ioil  to  a  depth  of  86  incheft  is  heavier  in  texture  and  varies  in  color  from  red 
to  brown.  The  fldll  is  of  residual  origin  and  derived  from  sandstone  and  shale 
material,  but  Includes  conslderaWe  wind-blown  material.  It  is  generally  well 
drained  and  usually  retentive  of  moisture.  The  topography  is  sloping  or  m- 
dulatlng.  Com,  wheat,  kafir,  oats,  and  cotton  are  the  principal  crops  on  wSM 
soil  type,  and  it  is  well  adapted  to  potatoes,  melons,  truck  crops,  and  alfalfa. 
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Area  and  distribution  of  the  sandy  loams. 
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Soil  name. 

State  or  aroa.^ 

Aocea. 

Nebraska? 

202,608 

82,044 

40,676 

16,064 

8820 

2,668 

Oswego  sandy  loam 

Kansas  10.    . 

Vemdh  sandy  loam 

Oki^oTrifii;  Texas  30 

Boone  sandy  loam 

WboonalnM 

Clark  Bnds  loam 

EanMs6 

Ihiglewood^  sandy  loam 

do 

Total 

443,200 

'  For  key  to  numbers  in  tbis  column  see  p.  783. 


OBAVELLY   SANDY  LOAM   PHASE. 


The  gravelly  sandy  loam  phase  of  the  sandy  loam  group  has  been  encountered 
only  under  one  soil  series. 

The  topography  is  prevailingly  rough  and  broken  and  is  not  favorable  to  iHie 
extensive  or  economical  use  of  farm  machinery.  Owing  to  the  gravel  content, 
which  renders  the  soil  more  porous,  and  to  the  porous,  open  structure  of  the 
upper  subsoil,  the  type  is  deficient  in  moisture-retaining  capacity  and  departs 
Vilely  from  the  sandy  loams  in  relation  to  agriculture. 

But  little  attempt  has  been  made  to  use  this  soil  for  other  than  grazing  pur- 
poses, and  only  small  areas  occur  which  are  capable  of  being  profitably  culti- 
vated without  irrigation. 

Bidney  gravelly  sandp  loam, — ^The  soil  is  brown  and  contains  varying  amounts 
of  gravel.  The  subsoil  is  lighter  in  color  than  the  soil,  but  similar  in  texture. 
The  deeper  subsoil  is  of  gray  to  white  color  and  of  silty  or  flourlike  texture. 
The  surface  is  usually  rough  or  broken  and  dissected  by  streams.  The  type 
is  of  residual  origin  and  is  derived  from  soft,  partially  consolidated,  calcareous 
conglomerates,  and  sand,  clay,  and  silt  deposits  of  the  Tertiary  age.  It  is 
prevailingly  of  too  rough,  hilly  character,  and  too  deflcient  in  moisture-retaining 
capacity  to  be  well  adapted  to  cultivation.    It  is  usually  devoted  to  grazing. 

Area  and  distribution  of  the  gravelly  sandy  loam. 


Sou  name. 

state  or  area.1 

Acres. 

Nebraska  7 

848,396 

1  For  key  to  number  in  this  oolumn  see  p.  733. 
Fine  Sandy  Loam  Gboxtp. 

The  soils  of  the  fine  sandy  loam  group  are  of  extensive  occurrence  in  this 
province.  They  have  been  recognized  imder  a  number  of  important  soil  series, 
ranging  in  distribution  from  the  more  northern  to  the  southern  portions  of  the 
Great  Plains  region.  They  are  thus  subject  to  a  wide  range  in  climatic  condi- 
tions and  vary  in  topography  and  In  character  of  underlying  material,  with 
resulting  influence  upon  drainage,  moisture-retaining  properties,  and  adapta- 
tion to  crops. 

The  prevailing  topography  is  undulating  or  rolling,  but  some  of  the  members 
of  the  group  are  frequently  hilly  and  some  are  rough,  broken,  and  eroded  or 
dissected.  Drainage  is  usually  well  established  and  sometimes  excessive. 
Underlying  bedrock  is  encountered  in  places  at  shallow  depths,  but  except  in  the 
areas  of  rough  topography  it  does  not  usually  approach  the  surface  so  closely 
afl  to  interfere  with  cultivation  or  with  root  development  of  the  staple  crops 
cft  the  region.  The  subsoils  of  some  members  of  the  group  are  compact  and  of 
heavier  texture  than  the  surface  soil  and  their  moisture-holding  capacity  is 
high.  In  other  members  of  the  group  the  subsoils  are  porous  and  leachy  and 
not  adapted  to  the  conservation  of  moisture  during  periods  of  drought. 

In  the  more  sparsely  settled  and  in  rough  and  hilly  districts  the  fine  sandy 
li)ams  are  utilized  extensively  for  grazing  purposes.  In  the  northern  States 
the  cultivated  areas  are  devoted  mainly  to  wheat,  oats,  potatoes,  and  flax.  In 
the  middle  States  of  the  Great  Plains  Region  they  are  devoted  principally  to 
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corn,  oats,  potatoes,  small  grains,  and  the  more  drought-resistant  crops,  sncb  as 
kaflr,  milo,  sorghum,  etc.,  while  in  the  southern  part  of  the  district  covered  hy 
the  group  cotton  is  grown  to  a  limited  extent. 

The  soil  is  friable  and  easily  cultivated.  Tiie  general  type  of  agriculture 
practiced  calls  for  an  equipment  somewhat  lighter  thnn  that  required  on  the 
heavier  soil  groups  of  the  same  series.  Although  typically  finer  nnd  more  re- 
tentive of  moisture  than  the  »indy  loams,  the  fine  sandy  loams  within  this 
province,  owing  to  their  underlying  material,  average  somewhat  lower  In  water- 
holding  capacity  and  resistance  to  drought  Where  underlain  by  subsoils  of 
greater  water-holding  power  they  vary  but  little  from  the  sandy  loam  group 
in  adaptation  to  crops  and  are  well  adapted  to  general  farming,  except  in  dis- 
tricts of  insufficient  rainfall.  Where  underlain  by  porous  subsoils  they  are 
better  adapted  to  intertilled  drought-resistant  crops,  such  as  the  sorghums, 
broom  com,  milo,  kaflr,  etc.  Early  melons  and  truck  crops  may  be  grown  for 
home  use  or  upon  a  commercial  basis  in  areas  favored  by  market  and  trans- 
portation conditions.  In  the  western  arid  districts  irrigation  is  usually  essen- 
tial to  trucking  and  general  farming.  Under  Irrigation  some  of  the  members 
of  the  group  produce  melons,  sugar  beets,  potatoes,  and  alfalfa  and  are  well 
adapted  to  such  crops. 

Benton  fine  sandy  loam.— This  type  consists  of  from  2  to  4  feet  of  a  light-brown 
to  dark-brown  friable  fine  sandy  loam,  underlain  by  heavy  fine  sandy  loam 
or  loam  carrying  a  stratum  of  compact  and  slightly  heavier  material. 

The  type  occurs  as  extensive  areas  of  rough  and  hilly  to  gently  undulating, 
elevated  plains,  cut  by  deep,  narrow  valleys  formed  by  intermittent  streams. 
Local  swampy  depressions  or  closed  drainage  basins  frequently  occur.  The  soil 
Is  formed  largely  of  residual  material  derived  from  underlying  shales,  shaly 
sandstone,  and  sandstone.  The  type  is  sometimes  gravelly,  generally  well 
drained,  and  free  from  alkali  except  in  local  depressions.  Under  irrigation  it  is 
adapted  to  grains,  alfalfa,  potatoes,  and  sugar  beets. 

Boone  fine  sandy  loam, — ^The  soil  to  about  8  to  12  Inches  is  a  gray,  loose- 
structured  fine  sandy  loam,  and  this  is  underlahi  by  a  buff  or  yellowish-gray 
clay  loam  or  sandy  clay.  The  deeper  subsoil  is  usually  mottled  with  red.  A 
bedrock  substratum  occurs  at  10  to  30  inches.  Mica  flakes  are  present  in  both 
soil  and  subsoil.  The  type  is  residual  and  Is  derived  from  sandstones  and  sandy 
shales.  The  type  is  generally  confined  to  abrupt  slopes  and  its  topography  la 
rough.  It  is  well  drained.  It  was  originally  timbered,  but  a  great  part  of  it  is 
now  cultivated.  The  humus  content  is  low  and  the  addition  of  organic  matter 
will  greatly  benefit  the  soil.  It  is  better  suited  to  truck  crops  than  to  general 
farming,  although  fair  yields  of  com,  wheat,  and  oats  are  secured. 

Bnglewood  fine  sandy  loam. — ^The  soil  to  an  average  depth  of  16  inches  is  a 
light  reddish  brown  fine  sandy  loam.  The  subsoil  is  similar  in  texture,  but  its 
color  is  lighter  and  more  reddish.  The  soil  is  loose  and  incoherent  The 
topography  is  for  the  most  part  rolling  and  in  some  places  the  hills  are  dune 
shaped.  The  type  is  of  residual  origin  and  derived  from  shale  and  sandst<»ie 
material  of  the  Permian  Red  Beds,  with  an  admixture  in  the  surface  material 
of  sand  blown  in  from  other  formations.  It  is  better  adapted  to  com  and  the 
sorghums  than  to  small  grains.    Melons  and  truck  crops  would  do  well. 

Lancaster  fine  sandy  loam, — ^The  soil  is  composed  of  medium  to  fine  sand, 
with  a  slight  admixture  of  silt  It  is  open  and  porous  and  extends  to  an  average 
depth  of  about  12  inches.  The  subsoil  is  composed  of  medium  to  fine  sand  or 
sandy  loam  of  yellow  to  gray  color.  At  about  25  inches  a  stratum  of  rather 
heavy  silty  material,  about  5  inches  in  thickness,  is  sometimes  encountered. 
The  type  has  a  rolling  topography.  It  is  of  residual  origin  and  derived  largely 
from  sandstone.  It  is  not  a  good  type  for  general  farming.  It  is  probably  best 
adapted  to  early  vegetables. 

Morton  fine  sandy  loam. — ^The  type  consists  of  10  to  18  inches  of  light-brown, 
friable  fine  sandy  loam,  underlain  by  a  subsoil  which  becomes  slightly  lighter 
brown  or  gray  and  heavier  with  depth.  A  bedrock  substratum  is  sometimes 
encountered  at  a  depth  of  3  feet  or  less.  The  type  has  a  moderately  rolling 
topography.  Drainage  is  thorough  and  even  excessive  in  the  rough  areas.  The 
soil  is  residual  and  formed  by  the  weathering  of  fine-grained  sandstone,  usually 
of  the  Laramie  formation,  which  underlies  the  subsoil  at  depths  varying  from 
2  to  20  feet.  The  soil  is  productive,  but  is  largely  used  for  grazing.  Under 
cultivation  it  produces  good  crops  of  fiax,  oats,  and  potatoes,  and  fair  yields  of 
wheat.  Early-maturing  com  should  do  well  and  the  texture  of  the  soil  Is 
favorable  for  tracking. 
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Osiceffo  Itne  sandy  loam, — The  soil  is  a  yellowish-brown  or  gray,  heavy,  friable 
fine  sandy  loam,  12  inches  deep.  The  subsoil  Is  of  similar  material,  but  of 
lighter  yellowish  color  and  sometimes  heavier  texture.  The  deeper  subsoil 
usually  contains  rock  fragments.  This'  is  an  upland  soil  and  occupies  low, 
rounded  knobs  and  ridges.  Its  surface  is  rolling.  Drainage  is  well  developed. 
The  type  Is  residual  and  the  soil  is  derived  from  sandstone  and  arenaceous 
shale,  which  occur  in  places  a  few  feet  beneath  the  surface.  Ck)m  and  oats  are 
the  principal  crops,  the  former  yielding  from  20  to  30  bushels  and  the  latter 
about  25  bushels  per  acre.  Very  little  wheat  is  grown  on  this  soil,  as  it  is  likely 
to  winterkill.  The  soil  is  best  adapted  to  fruit  and  truck  crops  and  to  corn, 
broom  com,  and  potatoes. 

Vernon  fine  $andy  toaw.— The  soil  is  a  brownish-red,  friable,  fine  to  very  fine 
sandy  loam  from  12  to  22  inches  deep,  often  conUiining  a  high  percentage  of 
silt.  The  subsoil  is  similai  to  the  soil  in  texture  and  structure,  but  it  is 
lighter  in  color  in  the  lower  depths.  At  from  four  to  six  feet  the  material  is 
generally  a  yellowish-red  fine  sand.  The  soil  occupies  bluffs  along  rivers. 
The  surface  is  level  to  slightly  rolling,  and  drainage  is  good.  The  type  is  of 
residual  origin  and  derived  from  shales  and  sandstones,  but  the  surface  ma- 
terial locally  includes  wind-blown  river  sand.  The  soil  is  used  principally  for 
pasturage,  but  it  is  adapted  to  wheat,  com,  oats,  cotton,  and  other  farm  crops, 
and  to  fraits  and  tmck  crops. 

Area  and  digtrihution  of  the  fine  sandy  loams. 


Sou 


state  or  area.! 


Aoras. 


Morton  fine  sandy  loam 

Vemom  flue  sandy  loam 

Benton  ftne  sandy  loam 

Englewood  fine  sandy  loam. 

Boone  fine  sandy  loam 

Oswego  fine  sandy  loam 

Laneaster  fine  sandy  loam. . . 


North  Dakota  6, 7;  South  DakotaS 

Oklahoma  1;  Texas  22, 30 

Colorado  2 

Kansas  10 

Kansas  9;  Missoarl  8, 6, 16;  Wtaoonsin  5, 7,  9. 

Kansas  1,4 

NebxBska  3 


2,548.872 
826,720 
196,480 
64,512 
62,912 
26,208 
2,368 


Total. 


3,426,957 


1  For  key  to  numbers  In  this  oolnnm  see  p.  738. 


VEBY  FINS  SANDY  LOAM   PHASE. 


Bat  one  soil  of  very  fine  sandy  loam  texture  has  been  recognized  in  this 
province  and  this  type  is  confined  to  the  southern  part  of  the  Great  Plains 
region. 

The  topography  is  rolling  and  sometimes  hilly.  Drainage  is  well  established 
and  is  frequently  excessive.  In  places  the  soil  is  thin.  The  material  is  slightly 
liner  in  texture  than  that  of  the  typical  soils  of  the  fine  sandy  loam  group. 
The  subsoil  is  similar  to  that  of  the  fine  sandy  loam  of  the  same  series. 

The  surface  material  is  a  little  more  retentive  of  moisture  than  the  fine 
sandy  loam.  In  utHisation  and  its  adaptation  to  crops  this  soil  does  not  depart 
materially  from  the  fine  sandy  loam  of  the  same  series. 

Vernon  very  fine  sandy  loam, — ^'J^e  soil. is  a  red  very  fine  sandy  loam  about 
16  Inches  deep,  and  overlies  a  lighter  red  and  heavier  subsoil.  The  type  is  of 
residual  oiigin  and  is  derived  from  sandstone.  In  some  places  erosion  has  been 
severe,  and  the  underlying  red  Permian  sandstone  is  exposed  or  occurs  as  a 
bedrock  substratum  at  shallow  depths.  The  topography  is  rolling  to  hilly, 
and  drainage  is  good  to  excessive.  The  agricultural  value  of  the  soil  varies 
with  the  amount  of  erosion  which  has  taken  place.  Where  the  soil  is  not  too 
tliln,  and  the  topographic  contour  is  favorable,  com  and  wheat  give  fair  yields. 


Area  and  distribuHon  of  the  very  fine  sandy  loam. 


Soil  name. 

State  or  area.^ 

Acres. 

Kanffis6 

7,680 

I  For  key  to  number  In  this  oolumn  see  p.  733. 
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Loam  Gbouf. 

The  soils  of  the  loam  group  are  extensively  developed  and  occur  under  a  large 
number  of  Important  soil  series  They  are  encountered  In  the  northern  part  of 
the  Great  Plains  province  and  In  the  middle  and  southern  States.  Some  of  the 
flerles  Include  types  which  have  a  wide  range  In  location  from  east  to  west, 
while  others  are  either  confined  to  districts  of  ample  rainfall  In  the  eastern 
section  of  the  region  or  occupy  western  areas  where  they  are  not  of  great  agri- 
cultural Importance  except  under  irrigation.  Owing  to  this  wide  range  in  dis- 
tribution and  to  their  variation  in  topography,  drainage,  and  character  of  under- 
lying material,  the  loams  vary  widely  in  the  purposes  to  which  they  are  devoted 
and  in  the  crops  to  which  they  are  adapted. 

Certain  members  of  the  group  are  locally  or  typically  shallow  and  have  a 
rough,  broken  topography.  In  general,  however,  depth  of  soil  and  topographic 
features  are  favorable  to  cultivation,  root  development,  and  to  the  effective  use 
of  farm  machinery.  Drainage  is  usually  well  established  and  is  sometimes 
excessive. 

While  some  members  of  the  loam  group  occur  under  unfavorable  conditions 
of  water  supply  or  of  topography,  transportation  facilities,  or  character  of 
underlying  material,  this  is  one  of  the  most  Important  soil  groups  In  the  Great 
Plains  region  and  produces  a  great  part  of  the  grain  and  other  general  farm 
crops  of  the  prairie  States. 

In  the  northern  States  wheat,  oats,  flax,  com,  and  millet  are  the  principal 
product&  In  the  middle  States  small  grains,  com,  and  forage  crops,  consisting 
oi  sorghum,  milo,  kafir,  broom  corn,  etc.,  are  most  extensively  grown,  while  in 
the  southwestern  areas  wheat,  other  small  grains,  and  com  are  less  extensively 
grown  than  the  more  drought-resistant  crops.  In  the  southern  States  cotton  is  a 
staple  crop.  Vegetables  are  grown  for  home  use  throughout  the  r^on,  and 
under  favorable  climatic,  market,  and  transportation  conditions  they  are  pro- 
duced commercially.  Potatoes  constitute  an  Important  crop.  The  soils  are 
generally  too  shallow  and  unfavorably  located  for  the  successful  culture  of  tree 
fruits,  but  peaches,  apples,  plums,  etc.,  are  profitably  grown  in  small  areas.  In 
irrigated  sections,  alfalfa  and  sugar  beets,  as  well  as  the  staple  grain  crops,  are 
extensively  grown.  Watermelons  and  cantaloupes,  and  peas  for  canning  pur- 
poses are  grown  for  market  In  certain  local  districts. 

The  subsoils  are  usually  retentive  of  moisture.  Some  of  the  soils  are  sticky 
when  wet  and  tend  to  puddle  and  bake,  but  owing  to  good  natural  drainage  and 
to  the  prevailing  structure  and  texture  of  the  soil  material  it  is  usually  friable 
under  cultivation,  is  easily  kept  In  good  tilth,  and  when  in  such  condition  its 
water-holding  power  Is  high  during  the  dry  summer  months. 

The  loam  group  requires  a  moderately  heavy  farming  equipment  It  is 
superior  to  the  groups  of  lighter  textured  soils  within  this  province  for  g<«ieral 
farm  crops,  and  is  usually  to  be  preferred  for  the  production  of  vegetables 
excepting  watermelons  and  truck  crops  for  early  market  or  grown  under  irriga- 
tion. When  irrigated  it  is  suited  to  the  culture  of  sugar  beets  and,  except  In 
areas  of  thin  soil,  to  alfalfa. 

Benton  loam, — ^The  soil  is  rather  fine  sllty  loam  usually  reddish  brown  in 
color,  extending  to  a  depth  of  6  feet  or  more.  A  compact,  adobelike  stratum, 
several  inches  tliick,  often  occurs  below  the  first  6  Inches,  or  at  a  depth  of  1  to 
2  feet,  a  reddish,  tough  sandy  clay  of  compact,  adobe  structure  is  encountered. 
This  material  is  underlain  by  a  stratum  of  sedimentary  rocks.  It  sometimes 
contains  gravel,  consisting  of  angular  fragments  of  sandstone  and  shale.  This 
type  occurs  both  in  small  and  extensive  areas  of  elevated,  treeless  plains.  The 
topography  is  gently  rolling  or  rather  hilly.  The  surface  of  elevated  areas  is 
dissected  by  narrow  valleys  and  deep  perpendicular-sided  arroyos  or  marked 
by  drainage  depressions.  The  higher  elevations  are  rounded  and  often  broken 
by  outcropping  sedimentary  rocks.  The  soil  is  derived  from  residual  material 
from  shale,  sandstone,  and  limestone.  The  type  is  usually  well  drained  and  free 
from  alkali,  except  in  local  depressions,  and  is  adapted  to  alfalfa,  sugar  beets, 
small  fruits,  and  ordinary  farm  crops 

Bates  loam. — ^The  soil  consists  of  a  dark-gray  or  brown  loose  loam  8  to  15 
inches  deep.  It  is  underlain  by  buff-colored  sandy  clay  loam,  which  is  usually 
mottled  with  red  and  yellow.  A  substratum  of  arenaceous  shales  and  sand- 
stone is  encountered  at  depths  varying  from  18  inches  to  6  feet  The  soil  is 
residual  and  derived  from  the  weathering  of  these  rocks  The  type  is  usually 
well  drained,  and  occupies  areas  of  rolling  topography.  It  occurs  as  treeless 
prairie  in  native  condition  and  is  devoted  to  general  farm  crops  and  vegetable 
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gardening.  Com,  wheat,  flax,  oats,  melons,  and  other  truck  crops  are  the 
principal  products. 

Clark  loam. — ^The  Clark  loam  is  a  dark-brown  to  black  loam,  quite  heavy  and 
sticky  in  places,  althou^  it  contains  large  amounts  of  sandy  material.  It  ranges 
in  depth  from  6  to  15  inches,  and  is  underlain  by  a  gray  sandy  clay  or  sandy 
loam.  The  subsoil  is  calcareous,  and  grades  into  beds  of  soft,  chalky  material 
containing  lime  nodules.  Some  mottling  is  frequently  present  in  the  subsoil. 
The  topography  is  gently  rolling  to  undulating,  and  drainage  is  good.  The  type 
Is  residual  and  derived  from  the  weathering  of  consolidated  calcareous  material 
from  the  limestone  forming  the  Mortar  Beds  phase  of  the  Tertiary  formation, 
probably  modified  by  wind  action.  Only  small  areas  of  this  type  have  so  far 
been  mapped,  but  where  cultivated  it  produces  fair  yields  of  com,  kafir, 
sorghum,  wheat,  and  alfalfa. 

Cottonwood  loam, — ^The  surface  soil  consists  of  a  dark-brown  loam  to  silty 
loam,  8  to  12  inches  deep,  containing  enough  fine  sand  to  make  it  quite  friable. 
At  a  depth  of  12  to  30  inches  a  substratum  of  gray  or  white,  soft,  impure  gyp- 
sum is  encountered.  In  some  areas  this  rock  lies  so  near  the  surface  that  it 
is  turned  up  by  the  plow.  The  soil  is  mainly  of  residual  origin  and  derived 
from  gypsum  lentils  found  in  the  Permian  Red  Beds.  In  places  the  superficial 
material  consists  of  Tertiary  or  wind-blown  material,  and  forms  a  thin  layer 
over  the  gypsum.  The  soil  is  of  low  productiveness  and  is  used  principally  for 
pasturage. 

Crawford  loam, — ^The  soil  is  a  brown  to  reddish-brown  loam  12  inches  deep. 
The  immediate  surface  soil  carries  a  large  amount  of  fine  sand  and  has  the 
gimeral  appearance  of  a  fine  sandy  loam.  The  subsoil  is  a  heavy  brown  loam^ 
passing  usually  at  about  25  inches  into  a  stiff,  compact  day  more  nearly  red  in 
color.  The  type  has  a  rolling  topography  and  is  well  drained.  It  is  not  se- 
riously eroded.  The  soil  is  of  residual  origin  and  derived  from  the  weathering 
of  sandy  ferruginous  clays,  impure  limestone,  and  sandstone.  It  is  easily  tilled, 
is  well  suited  to  cotton  and  com,  and  produces  fair  yields  of  wheat  and  oats. 
Peaches,  plums,  small  fruits,  vegetables,  and  forage  crops  do  well. 

Bnfflewood  loam. — ^To  a  depth  of  8  to  15  inches  this  soil  is  a  dark-brown  or 
redidish-brown  loam,  often  containing  more  sand  than  a  typical  loam  soil,  but 
owing  to  a  high  clay  contoit  the  soil  is  distinctly  loamy.  The  subsoil  is  a  brown 
or  reddish-brown  loam  or  clay  loam.  In  some  areas  small  knolls  of  gravelly 
■oil  too  small  to  differentiate  occur.  The  type  is  easily  tilled  on  account  of  its 
rather  high  sand  content  The  topography  is  gently  rolling  and  drainage 
is  usually  good.  The  type  is  classed  as  residual  in  origiA,  since  the  subsoils 
are  residual  from  shale  and  sandstone  material  of  the  Permian  Red  Beds  whidi 
thty  overlie,  but  the  soil  material  includes  a  thin  covering  of  unconsolidated 
Tertiary  material.  The  Bnglewood  loam  is  a  fair  agricultural  type,  and  pro* 
dwes  com,  kafir,  sorghinn,  wheat  and  alfalfa.  Small  vegetables  and  some 
fmits  are  also  grown. 

Fort  Collins  loam. — ^The  soil  is  a  dark-brown  or  reddish-brown  to  almost 
black  loam  from  4  to  12  inches  in  depth.  It  is  underlain  by  a  layer  of  heavy 
loam  from  1  to  4  feet  In  thickness,  beneath  which  the  subsoU  grades  into  a 
light  loam  similar  to  the  surface  soil  and  extending  to  a  depth  of  6  feet  or  mor& 
The  soil  becomes  sticky  when  wet  and  bakes  badly,  often  breaking  into  rough 
cubical  blocks  upon  ezposiire  aft^  puddling.  The  surface  is  generally  level, 
although  occasionally  slightly  rolling  or  undulating,  and  sometimes  pitted  by 
erosion  and  cut  by  small  intermittent  streams.  This  Is  a  residual  type  formed 
by  the  weathering  in  place  of  clayey  or  shaly  sandstones  and  sandy  shalea 
llie  soil  is  well  adapted  to  wheat,  oats,  barley,  alfklfa,  sugar  beets,  potatoes, 
and  apples. 

Hermosa  loam. — ^This  type  consists  of  a  dark-brown,  rather  heavy  and  plastic 
loam  about  14  inches  deep,  underlain  by  brown  or  gray  heavy  loam  to  clay 
loam  similar  in  texture  and  stmcture  to  the  soil  material.  At  a  depth  of 
about  3  feet  this  becomes  less  plastic  and  more  friable.  A  small  amount  of 
water- worn  quarts  and  limestone  gravel  usually  occurs.  The  material  is  of 
residual  origin  and  derived  from  slightly  consolidated  deposits  of  the  Tertiary, 
oonidsting  of  soft  and  calcareous  sandstones  and  conglomerates.  The  type  is 
doeely  associated  with  the  Rosebud  soils,  but  the  material  is  of  more  local 
<»igin,  having  been  brought  down  from  the  Black  Hills  immediately  west  of 
the  area  in  which  it  is  found.  It  occupies  level  to  gently  rolling  plateau  plains 
with  steep  slopes  and  rough  hilly  areas  in  the  vicinity  of  streams.  It  is  a 
productive  soil,  and  under  favorable  moisture  conditions  is  well  suited  to  com, 
small  grains,  potatoes,  and  other  general  farm  crops. 
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KUdeer  loam, — The  Kildeer  loam  conbists  of  a  dark-gray  to  dark-brown 
loam  from  10  to  20  inches  deep,  underlain  by  light-gray  to  light-brown  loam. 
The  soil  is  calcareous,  friable,  and  readily  maintained  in  a  good  condition  of 
tilth.  It  is  residual,  and  formed  mainly  from  the  weathering  of  limestone 
and  calcareous  shales. «  The  type  occupies  elevated  plateaus  und  buttes.  The 
surface  is  rough  and  rocky  at  higher  altitudes  to  smooth  and  more  gently  slop- 
ing at  lower  levela  The  slopes  are  frequently  broken  by  rock  outcrop,  and  are 
often  too  steep  and  broken  for  successful  cultivation.  The  arable  areas  are 
adapted  to  the  production  of  wheat,  oats,  and  corn. 

Morton  loam. — ^The  soil  to  a  depth  of  18  inches  is  a  brown  loam  with  a  large 
percentage  of  silt.  This  passes  in  many  places  into  a  silt  loam.  The  subsoil 
is  typically  a  light-brown  to  light-gray  silt  loam,  which  usually  extends  to  a 
depth  of  40  Inches  or  more.  This  is  underlain  by  a  stratum  of  bedrock.  The 
topography  Includes  broad  valleys  and  rolling  hills.  The  natural  drainage  is 
good,  and  moisture  is  well  retained.  The  type  is  of  residual  origin  and  is 
derived  from  calcareous  sandstones  of  the  Laramie  formation.  Some  stones 
occur  on  the  hills.  This  soil  is  productive,  and  good  crops  of  wheat,  flax, 
oats,  com,  millet,  and  vegetables  are  secured.  On  areas  of  rougher  topography 
pasture  is  most  profitable. 

Sidney  loam. — The  soil  is  light  brown  and  10  to  16  inches  deep,  and  it  is 
usually  somewhat  silty  and  is  rather  compact.  The  subsoil  is  light  gray  to 
white  and  contains  excessive  amounts  of  lime,  with  an  admixture  of  coarse 
sand  and  gravel.  In  places  it  consists  of  a  compact  bed  of  cemented  gravels. 
The  type  occupies  level  to  gently  rolling  areas,  and  is  usually  well  drained.  It 
is  residual  and  derived  from  soft,  partially  consolidated,  calcareous  conglomer- 
ate, sand,  silt,  and  clay  deposits.  It  is  little  used,  except  for  grazing.  Where 
the  rainfall  is  adequate  the  soil  is  adapted  to  small  grains,  corn,  sorghum,  and 
other  forage  crops. 

Spearflsh  loam, — This  type  Includes  a  chocolate-brown  to  reddish-brown  loam 
to  silty  loam  about  8  inches  deep,  underlain  by  a  reddish-brown  to  red  heavy 
loam  to  silty  clay  loam.  This  rests  upon  a  stratum  of  gypsum-bearing  shales 
and  sandstones.  The  type  Is  of  residual  origin  and  is  derived  from  the  weather- 
ing of  the  Spearflsh  Red  Beda  It  closely  resembles  the  Vernon  soils  of  Okla- 
homa and  Texas.  Where  not  too  shallow  it  is  a  very  productive  soil,  and 
when  irrigated  or  when  moisture  conditions  are  favorable  it  produces  good 
crops  of  wheat,  oats,  alfalfa,  and  potatoes.  The  soil  is  also  well  suited  to  the 
production  of  fruit 

Vernon  loam, — ^The  surface  soil  of  the  Vernon  loam  consists  of  6  to  10  inches 
of  reddish-brown  or  reddish  loam,  containing  a  high  percentage  of  very  fine 
sand  and  a  rather  large  amount  of  silt  The  subsoil  to  36  inches  is  a  red. 
reddish-brown,  or  reddish-yellow  heavy  loam.  In  some  areas  gypsum  Is  found 
either  exposed  or  at  a  slight  depth  beneath  the  surface.  The  soil  is  residual, 
and  has  been  derived  from  the  weathering  of  the  shale  and  sandstone  rocks 
of  the  Permian  Red  Beds.  The  surface  is  gently  to  moderately  rolling,  bat 
large  areas  are  badly  eroded  and  the  cultivation  of  large  connected  areas  is 
usually  impossible.  It  is  a  strong,  productive  soil,  and  gives  good  yields  of 
kaflr,  milo,  sorghum,  wheat,  oats,  and  cotton. 

Area  and  distribution  of  the  loams. 


Soil  name. 

State  or  araa.i 

Acres. 

Texas  23 

732,672 

706,024 

200,448 

163, 4M 

119,806 

92,416 

78,784 

46,080 

14,144 

11,620 

7232 

6,784 

2,304 

Sidney  Imm 

Nebraska  7 

Spear&sh  loam 

South  Dakota  3 

iMrton  loam 

North  Dakota  7 

Hermoea  loam 

South  Dakota  3 

Bates  loam 

MIssouri3,6 

Benton  loam 

Colorado  2 

Elldeer  loam 

North  Dakota  10 

Port  Collins  loam 

Colorado  2 

dark  loam 

TTfipfif^Q  fS     

do 

Crawford  loam 

Texas  31 

Cottonwood  loam 

Texas  22 

Total 

2,180,672 

'  For  key  to  numbers  in  this  column  see  p.  733. 
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STONY  LOAM  PHASE. 

The  soils  of  the  stony  loam  phase  of  the  loam  group  resemble  the  loams  of 
the  same  series  in  textnre  of  the  interstitial  soil  material,  but  are  distinguished 
by  the  presence  of  stone  fragments  or  bowlders  in  quantities  large  enough  ts 
Influence  the  possibilities  and  methods  of  crop  production,  the  drainage  of  the 
soils,  and  their  relation  to  moisture  supply. 

The  stony  loams  have  been  encountered  under  several  of  the  soil  series  of 
the  Great  Plains  region.  They  are  widely  distributed  and  in  some  districts 
cover  extensive  areas. 

The  stone  and  bowlders  interfere  with  the  use  of  farm  machinery,  and 
considerable  expense  and  labor  is  necessary  in  clearing  the  land.  The  prevail- 
ing topography  is  sharply  rolling  to  rough,  and  the  surface  is  frequently  so 
dissected  or  interrupted  by  outcropping  ledges  of  rock  as  to  render  large 
areas  unfit  for  cultivation.  The  soils  are  usually  shallow.  Drainage  is  gen- 
erally excessive,  and  the  soils  are  sensitive  to  drought. 

The  stony  loams  are  not  extensively  utilized  except  for  pasture,  and  are  best 
adapted  to  grazing.  They  are  of  some  importance  in  connection  with  the 
grazing  Industry,  and  local  areas  are  capable  of  producing  forage  crops  or 
grains.  On  some  of  the  timbered  areas  in  districts  of  ample  rainfall  forestry 
should  be  practiced. 

Benton  stony  loam, — ^The  soil  Is  a  light-brown  to  grayish-brown  loam,  con- 
taining small  shale  and  limestone  fragments  throughout  the  soil  material  and 
on  the  surface.  The  subsoil  is  light  gray,  and  is  made  up  largely  of  partially 
weathered  shale  and  limestone  fragments.  The  type  occupies  eroded  and  dis- 
sected regions  of  rough,  broken  topography,  and  is  well  drained.  The  soil  li 
residual  and  derived  from  shale  and  limestone  material.  It  Is  underlain  by 
a  bed  rock  stratum,  usually  at  shallow  depths.  The  underlying*  shale  and  lime- 
stone rocks  are  exposed  in  places  as  eroded  surfaces  or  as  outcrops.  The  type 
is  not  retentive  of  moisture,  and  owing  to  this  feature,  together  with  its  shallow 
depth  and  rough  topography,  it  Is  generally  devoted  to  grazing.  Where  topo- 
graphic and  climatic  conditions  are  suitable  forage  crops,  such  as  kafir,  sorghum, 
etc.,  may  be  grown  in  connection  with  stock  raising.  . 

Boone  stony  loam, — The  Interstitial  material  varies  from  a  brown  lotim  to  a 
light-brown  sandy  loam;  and  in  a  few  places  to  a  gray  sand.  The  soil  is  from 
6  to  16  Inches  deep,  and  contains  broken  fragments  of  brown  sandstone  varying 
considerably  in  size.  The  subsoil  Is  a  yellow  loamy  clay  with  dull  red  mot- 
tlings,  and  Is  very  stony.  This  is  underlain  by  a  stratum  of  unweathered  bed- 
rock, occurring  at  from  2  to  4  feet.  The  type  is  of  residual  origin  and  is 
derived  from  shales  and  sandstones.  The  topography  is  rolling  to  steep  along 
valleys  and  on  narrow  divides.  The  greater  part  of  the  type  is  timbered, 
though  a  few  areas  of  prairie  land  occur.  It  has  little  agricultural  value,  and 
is  best  adapted  to  pasturage  and  forestry. 

OlarJc  stony  loam. — Over  most  of  its  area  this  type  is  rough  and  stony.  In 
the  small  areas  of  tillable  land  the  typical  soil  is  a  light  to  dark  brown  or 
dark-gray  silt  loam,  ranging  in  depth  from  6  to  18  inches.  The  subsoil  is  a 
lighter-colored  silt  loam.  Both  soil  and  subsoil  contain  fragments  of  calcareous 
rocks.  In  the  rougher  areas  a  limestone  substratum  outcrops  In  great  blocks 
or  ledges,  and  loose  fragments  are  scattered  over  the  surface.  The  type  repre- 
9&a\B  the  exposure  and  partial  weathering  of  calcareous  strata  of  the  Ter- 
tiary, underlying  the  Plains  Marl.  On  the  arable  land  wheat,  com,  and  the 
sorghums  produce  fair  yields. 

Eldorado  stony  loam, — ^This  is  a  dark-brown  loam  12  to  15  inches  deep,  under- 
lain by  a  yellow  or  gray  loamy  clay  with  red  mottlings.  The  subsoil  becomes 
redder  with  depth.  Anguldr  chert  fragments  constitute  from  10  to  20  per  cent 
of  the  soil  material  and  a  somewhat  greater  part  of  the  subsoil.  The  soil  is 
easily  cultivated,  except  where  the  stone  content  is  too  great,  and  produces 
good  crops  of  wheat,  com,  and  grass.  The  type  is  derived  from  the  weathering 
of  Burlington  limestone,  and  is  of  residual  origin.  It  forms  a  part  of  the 
original  prairies.    The  topography  Is  rolling  and  drainage  is  good. 

Morton  stony  loam. — ^The  interstitial  earth  consists  of  6  to  12  Inches  of  brown 
fine  sandy  loam  or  yellowish  brown  silt  loam.  The  subsoil  is  a  yellowish-brown 
silt  loam.  From  10  to  50  per  cent  of  gravel,  stones,  and  bowlders  occurs  on  the 
surface  and  through  the  soil.  The  gravel  and  bowlders  are  largely  granitic 
and  of  glacial  deposition,  the  finer  glacial  material  having  been  removed  by 
erosion.  The  stones  are  largely  sandstone  and  chert,  derived  from  underlying 
rooks.     The  type  usually  occupies  low.  narrow  ridges  and  rounded  knolls  or 
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billy  regions  subject  to  erosion.  Drainage  is  tborougb  to  excessive.  Wbile  tbe 
type  is  largely  devoted  to  pasture,  small  tracts  may  be  utilized  for  producing 
winter  feed  and  potatoes  or  vegetables. 

Area  and  distribution  of  the  atony  loams. 


Soil  Dame. 

State  or  area.» 

Acres. 

Benton  stony  loam 

Kiinm^  10;  Nebraska  7. . .     „ 

688,896 

161,280 

48,128 

28,224 

10,432 

dark  stony  loam 

Kansas  10 

Morton  stony  loam 

North  Dakota  6.  7 

Eldorado  stony  loam. 

MissourlS !  ."";;'  " 

Boone  stony  loamu 

do 

TotaL 

d36,M0 

^  For  key  to  numbers  in  this  column  see  p.  733. 


GBAVELLT  LOAM  PHASE. 


Wbile  tbe  stony  loams  of  tbe  residual  province  in  tbe  Great  Plains  region 
bave  been  quite  extensively  encountered  in  tbe  soil  survey,  tbe  gravelly  loam  has 
been  recognized  under  only  one  soil  series. 

Tbe  subsoil  is  beavy  and  compact  and  Is  retentive  of  moisture,  but  a  bigb 
gravel  content  in  botb  soil  and  subsoil,  witb  tbe  predominant  rolling  topography, 
renders  botb  surface  and  subdrainage  excessive.  Tbe  soil  ia  of  greater  average 
deptb  tban  that  of  tbe  stony  loams  of  tbe  province,  and  its  general  features  are 
superior,  yet  it  is  mucb  inferior  to  tbe  soils  of  tbe  loam  group  in  adaptation  to 
agriculture,  particularly  under  conditions  of  ligbt  rainfall.  It  is  best  suited  to 
pasture,  but  wbere  tbe  gravel  content  is  not  excessive  com  Is  grown  to  some 
extent  witb  a  fair  degree  of  success  in  favorable  seasons.  In  favorable  loca- 
tions  a  part  of  tbe  type  could  probably  be  utilized  for  tbe  production  of  peaches 
and  grapes. 

Crawford  gravelly  loom.— The  soil  is  a  very  dark  to  black,  compact  gravelly 
loam,  witb  a  deptb  of  about  8  incbes,  and  contains  from  10  to  50  per  c^it  of 
rounded  cbert  fragments  of  a  reddish  tinge.  Tbe  subsoil  is  a  red,  very  stiff, 
tenacious  clay,  in  wbicb  small  quantities  of  similar  gravel  usually  occur.  The 
gravel  content  varies  greatly  in  botb  soil  and  subsoiL  Tbe  soil  is  residual, 
and  is  derived  from  limestone.  Tbe  type  occupies  knobs  and  ridges,  wbicb  rise 
from  5  to  80  feet  above  tbe  general  level.  Tbe  topography  Is  thus  rolling,  and 
affords  good  surface  drainage.  The  gravel  in  tbe  soil  permits  ready  sab- 
dralnage.  Tbe  type  as  a  whole  is  best  adapted  to  pasture,  but  wbere  tbe  aoU 
is  not  too  gravelly  com  is  successfully  grown,  especially  in  wet  seasona  Orapee, 
peaches,  and  some  other  f  raits  would  probably  do  well  on  some  areaa 

Area  and  distribution  of  the  gravelly  loam. 


Soil  name. 

State  or  area.* 

Acres. 

Crawford  eravellv  loam 

FansfiMi  1 ..... , ,....,... 

5,166 

1  For  key  to  number  in  this  column  see  p.  733. 


LOAM    ADOBE   PHASE. 

The  adobe  soils  are  not  widely  developed  in  tbe  Great  Plains  region,  and  are 
confined  to  the  western  arid  districts,  wbere  they  bave  been  recognized  under 
one  soil  series.  This  soil  is  more  tenacious  and  refractory  when  wet  than  are 
the  normal  members  of  the  loam  group,  and  it  has  a  pronounced  tendency  to 
puddle  and  to  bake  and  check  upon  drying.  When  properly  managed  and 
thoroughly  cultivated  the  soil  is  friable  and  retentive  of  moisture.  Drainage  is 
sometimes  rather  poorly  developed. 

The  loam  adobe  soil  requires  a  somewhat  heavier  type  of  farming  equipment 
than  the  loam  soils.  In  general  adaptation  to  crops  it  Is  more  closely  related 
to  the  soils  of  the  clay  loam  than  to  those  of  the  loam  group.  The  rainfall 
is  usually  too  light  for  the  growing  of  crops  without  irrigation.    Under  Irriga- 
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tlon  and  farorable  drainage  conditions  the  soil  is  well  adapted  to  a  heavy  type 
€f  farming  and  the  production  of  grains,  alfalfa,  forage  crops,  and  sugar  beets. 
Benton  loam  adohe, — ^This  soil  has  a  compact,  adobelike  structure,  checking 
Into  cubical  blocks  upon  exposure,  but  breaking  into  a  loamy  tilth  when  cultl- 
Tated  under  favorable  moisture  oonditiona  It  grades  from  a  fine  sandy  loam  to 
a  heavy  loam  in  texture,  is  usually  without  gravel,  and  is  yellowish  or  reddiflb 
brown  to  dark  brown  or  dark  gray.  It  is  usually  6  feet  or  more  in  depth,  and 
Is  underlain  by  sandstone,  limestone,  and  shale.  The  type  occupies  hilly  to  low» 
gently  undulating  slopes,  local  drainage  depressions,  and  narrow  areas  bordering 
arroyos.  It  Is  derived  from  underlying  sedimentary  rocks,  modified  by  alluvial 
wash  from  higher  slopes,  and  by  wind-blown  material.  Gypsum  and  lime  are 
frequently  encountered  in  large  quantltie&  The  soil  retains  moisture  and  is 
adapted  to  alfalfa  and  grains  when  capable  of  irrigation.  It  Is  generallv  free 
Irom  accumulation  of  seepage  waters  or  alkali  from  the  irrigation  of  higher 
lands. 

Area  and  distribution  of  the  loam  adobe. 


Son  name. 

Stetooraraa.! 

Ama. 

Colorado  2, 3 

43,980 

1  For  key  to  nambexs  In  this  oolumn  see  p.  788. 
Silt  Loah  Groitp. 

ffhe  soils  of  the  silt  loam  group  are  extensive  and  widely  distributed  and 
are  represented  in  a  greater  number  of  important  soil  series  than  are  the  soils 
of  any  other  group  within  the  residual  province  of  the  Great  Plains  region. 

Their  extensive  occurrence  gives  a  wide  variation  in  rainfall  and  oth«r 
regional  climatic  conditions.  They  also  vary  more  in  topography,  drainage^ 
depth,  character  of  subsoil  or  other  underlying  material,  and  In  moisture- 
retaining  capacity  and  relation  to  agriculture  than  any  other  soil  group  or 
group  phase  in  the  province. 

Most  of  the  silt  loams  occur  in  areas  of  comparatively  level  to  undulating  topog- 
raphy, are  of  good  depth,  and  are  underlain  by  subsoils  which  are  somewhat 
heavier  and  more  compact  than  the  surface  material.  Surface  drainage  is 
fairly  well  established,  but  subdrainage  is  generally  poor,  owing  to  relatively 
impervious  subsoils.  The  soil  is  usually  friable  under  cultivation  and  retemtive 
of  moisture.  Some  of  the  members  of  the  group,  however,  occupy  areas  of 
rough,  broken  topography,  frequently  broken  by  outcropping  ledges  of  rock, 
and  are  excessively  drained,  subject  to  erosion,  and  often  of  shallow  depth.  In 
some  types  the  subsoils  are  of  porous  character;  in  others  they  are  so  dense 
and  intractable  as  seriously  to  retard  subdrainage  and  root  development  In 
some  members  the  soil  material  is  easily  puddled  and  is  maintained  in  a  favor- 
able structural  condition  only  with  difficulty.  Some  of  the  members  of  the 
group  are  the  best  soils  for  general  farming  within  the  districts  in  which  th^ 
occur.  Others  are  unproductive  and  not  retentive  of  moisture  and  are  adapted 
only  to  grazing  or  forestry. 

With  respect  to  agricultural  use  and  poBsibllitles  of  development,  the  silt 
loams  average  somewhat  lower  than  the  loam  group  of  the  province.  In  certain 
series*  however,  they  may  be  superior  to  the  loams. 

The  arable  and  productive  members  of  the  group  are  devoted  almost  ex- 
dnsively  to  general  farming,  the  principal  crops  consisting  of  wheat,  oats,  com, 
flax,  clover,  timothy,  and  other  grasses.  Kafir,  sorghum,  mUlet,  broom  com, 
and  similar  crops  are  extensively  grown,  particularly  in  districts  of  light  rain- 
fall. Alfalfa  and  sugar  beets  are  important  crops  in  some  localities,  especially 
tn  the  irrigated  areas.  Potatoes,  tobacco,  cantaloupes,  and  garden  vegetables, 
and  apples,  peaches,  plums,  and  berries  are  local  products  of  some  importance. 

The  soil  requires  a  moderately  heavy  farming  equipment,  and  careful  man- 
agement and  thorough  cultivation  is  necessary.  It  is  adapted  to  a  rather  heavy 
type  of  general  farming,  and  under  favorable  conditions  of  climate,  natural 
water  supply,  and  irrigation,  and  where  transportation  and  market  facilities 
are  available,  such  special  products  as  heavy  and  late  vegetables,  cantaloupes, 
and  sugar  beets  can  be  profitably  produced. 
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Bates  silt  loam. — ^Tke  soil  is  a  dark-gray,  mellow  loam,  which  changes  to  a 
jellowish-gray  silt  loam  at  a  depth  of  8  to  10  inches.  This  is  underlain  at  20 
to  36  inches  by  a  yellow  and  red  mottled  clay  loam  or  sllty  clay  subsoil  which 
becomes  slightly  heavier  with  depth.  Iron  nodules  and  bands  of  soft,  imperfect 
iron  hardpan  occur  in  the  subsoil  material.  The  type  is  of  residual  origin  and 
is  derived  from  the  soft  shales  and  sandstones  which  immediately  underlie  it. 
In  its  native  condition  it  is  treeless  prairie,  but  the  soil  is  valuable  for  general 
farming  and  large  areas  are  under  cultivation.  The  principal  products  consist 
of  com,  wheat,  flax,  and  hay. 

Belvidere  silt  loam. — ^The  type  consists  of  a  grayish-yellow  to  brown  silt 
loam  10  to  14  inches  deep,  underlain  by  a  grayish-yellow,  loose  silt,  containing 
flakes  and  fragments  of  shale.  This  is  underlain  by  a  bedrock  stratum  occar- 
ring  frequently  within  3  feet  of  the  surface.  The  soil  Is  hard  and  compact  and 
cracks  when  dry.  Fragments  of  anhydrite  and  fosslliferous  limestone  occur  in 
Itfoth  soil  and  subsoil.  The  type  is  residual,  and  has  been  derived  from  dark- 
colored  shale.  Owing  to  its  shallow  character  and  rough  broken  topography  it 
It  not  adapted  to  crop  production,  and  is  used  only  for  grazing. 

Benton  sUt  loam. — The  soil  is  a  light  yellowish-brown  or  buff  silt  loam.  It 
is  somewhat  sticky  when  wet,  but  friable  under  cultivation.  The  upper  subsoil 
IS  a  light  brown  rather  compact  silt  loam,  while  the  deeper  subsoil  is  light 
brown  to  light  grayish  brown  in  color  and  of  more  porous  structure,  is  usually 
calcareous,  and  often  contains  gypsum  crystals.  The  type  is  of  residual  origin 
from  calcareous  shales,  shaly  limestones,  and  to  some  extent  from  interbedded 
sandstones.  There  is  some  admixture  In  places  of  waterwom  gravels  or  of 
finer  angular  material  of  granitic  origin  from  Tertiary  or  from  early  alluvial 
deposits  In  general  the  topography  is  nearly  level  or  undulating,  but  local 
rough  eroded  areas  occur.  The  soil  is  easily  eroded  and  is  generally  well 
drained  except  in  local  depressions  or  where  seepage  waters  from  irrigation 
accumulate.  Where  climatic,  irrigation,  and  drainage  conditions  are  favorable, 
the  type  is  adapted  to  n  wide  range  of  general  farm  and  special  crops,  and  is 
extensively  utilized  for  the  production  of  alfalfa,  forage  crops,  melons,  and 
sugar  beets. 

Boone  HH  loam. — ^The  soil  consists  of  from  6  to  15  inches  of  a  very  light  gray, 
Aonry  silt  loam,  and  is  underlain  by  a  yellow  or  mottled  yellow  and  gray, 
rather  compact  silt  loam  or  light  clay  loam.  The  type  is  residual  and  is  derived 
ttom  shales.  Its  topography  is  comparatively  level  to  sloping.  The  timber 
growth  is  principally  oak  and  hickory.  The  soil  is  very  low  in  humus,  and  can 
Ub  improved  by  the  addition  of  organic  matter.  Very  little  of  the  type  is  un- 
der cultivation  and  the  yields  are  rather  low. 

Gastleton  sUt  loam. — ^The  surface  soil  to  about  12  inches  Is  a  dark  grayish  or 
grayish  brown  heavy  loam.  The  substratum  consists  of  disintegrated  gray  clay 
Mtd*  shaly  limestone.  This  is  underlain  at  20  to  36  Inches  by  a  stratum  of  lime- 
stone^ bedrock  which  is  80  thin  and  broken  that  the  soil  auger  passes  through  it 
into  the  red  day  beneath.  The  type  is  encountered  as. small  areas  along  the 
escarpment  between  the  Tertiary  and  Permian  formations.  It  occupies  shelf- 
like  positions  which  represent  the  highest  horizon  of  the  Permian  Red  Beds. 
The'  soil  is  residual  from  shaly  limestone  of  the  Permian.  Its  topography  is 
nearly  level  to  gently  undulating,  and  narrow  areas  of  the  type  have  been  cut 
by  streams  and  reduced  in  extent  by  erosion.  Owing  to  Its  thin  soil  and  the 
laipervious  underlying  material,  the  type  is  droughty.  The  soil  is  cultivated  in 
places  and  during  good  seasons  fair  yields  of  com  and  wheat  and  good  yields 
of  kaflr  and  sorghum  are  produced. 

Crawford  silt  loam. — ^The  soil  to  an  average  depth  of  about  10  Inches  is  a 
reddish-brown  to  dark-brown  friable  silt  loam,  which  has  a  decided  tendency  to 
4rj  out  in  periods  of  drought,  making  frequent  cultivation  necessary.  The  sub- 
soil is  a  red  or  brown  silt  loam  or  clay  loam,  generally  somewhat  open  and 
granular,  but  becoming  more  compact  and  stiffer  with  increased  depth.  The 
type  is  residual  and  derived  from  limestone,  which  is  frequently  encountered  2 
to  5  feet  below  the  surftice.  It  occupies  level  to  rolling  prairies  and  Is  well 
drained  except  in  depressions  and  flat  areas,  where  it  is  generally  best  suited  to 
pastures.  The  soil  is  particularly  adapted  to  corn,  but  all  general  farm  crops, 
•s  well  as  fruit  and  vegetables,  do  fairly  well.  Corn,  wheat,  oats,  and  hay  are 
the  principal  products.  Alfalfa,  clover,  and  timothy  are  grown  to  a  limited 
wtent. 

DodgevilU  silt  loam. — ^This  soil  is  a  dark-brown  to  nearly  black  silt  loam  8  to 
3i2  inches  deep,  and  overlies  a  more  compact  subsoil,  changing  to  a  light-reddish 
sr  buff  color,  particularly  at  lower  depths,  where  it  frequently  rests  directly 
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upon  a  bedrock  substratum.  The  type  Is  of  residual  origin,  but  Includes  a 
sllglit  admixture  of  loesslal  material.  It  is  derived  from  limestone.  The  lime- 
stone is  often  quite  granular  in  structure,  so  that  the  soil  material  appears 
«andy  at  the  point  of  contact.  The  soil  occupies  gently  rolling  to  hilly  areas, 
and  is  well  drained.  It  is  adapted  to  general  farm  crops,  particularly  hay, 
com,  and  the  small  grains. 

-  Englewood  silt  loam.— This  type  consists  of  a  light  to  dark  brown  silt  loam 
containing  considerable  very  fine  sand,  18  to  20  Inches  deep,  underlain  by  a 
light-brown  to  reddish-brown  silt  loam,  which  extends  to  more  than  8  feet. 
The  soil  Is  easily  tilled.  The  type  is  of  residual  origin,  and  Is  associated  with 
the  soils  of  the  Vernon  series.  It  is  derived  from  shales  and  sandstones  of  the 
Permian  Red  Beds,  but  includes  in  the  surface  soil  some  material  from  uncon- 
solidated Tertiary  deposits  or  from  other  sources.  It  Is  more  deeply  weathered 
than  the  Vernon  soils.  It  is  very  productive  and  is  adapted  to  small  grains 
and  com. 

Bpping  Hit  loam,— The  soil  Is  a  silt  loam  of  light  yellowish  gray  or  bufC  and 
sometimes  of  flesh  color.  The  subsoil  Is  generally  similar  in  color  and  char- 
acter to  the  overlying  material.  The  type  is  of  residual  origin  and  derived 
mainly  from  the  weathering  of  underlying  clay  of  the  Brule  formation.  It  occu- 
pies rolling  or  undulating  plains,  which  are  frequently  excessively  eroded  and 
iilssected  and  which  merge  into  areas  of  "bad  lands"  or  rough,  broken  land. 
Drainage  Is  g^ierally  well  established.  The  soil  and  subsoil  are  deficient  hi 
organic  matter  and  are  of  compact  stracture.  The  type  Is  rather  refractory 
when  first  placed  under  cultivation,  but  with  proper  management  and  thorough 
cultivation  it  beccMnee  friable.  The  rougher  areas  or  those  not  capable  of  irri- 
gation are  generally  used  for  grazing.  Irrigated  areas  are  devoted  to  the  suc- 
cessful production  of  alfalfa,  wheat,  barley,  and  potatoes. 

Gasconade  silt  loam.— The  soil  consists  of  8  to  12  Inches  of  dark-gray  to 
black  silt  loam.  The  subsoil  is  a  heavy  mottled  silt  loam,  grading  below  86 
inches  Into  a  gray  and  red  mottled  silty  clay.  The  subsoil  rests  in  places  upon 
unweathered  limestone  at  a  depth  of  4  to  6  feet.  The  type  occupies  gently  rolling 
prairie  uplands,  and  usually  has  good  drainage.  It  is  a  residual  type  derived 
from  limestones.  The  soil  is  productive  and  nearly  all  of  it  Is  under  cultiva- 
tion. Com  yields  from  20  to  46  bushels  per  acre,  and  wheat,  timothy,  and 
clover  do  well. 

Chrald  sUt  loam.— The  soil  to  a  depth  of  about  4  to  7  inches  is  a  gray  or 
grayish-brown  to  light-brown  fioury  silt  loam'.  On  the  more  nearly  level  areas 
the  color  is  usually  lighter  and  Iron  concretions  occur,  the  reverse  being  true  In 
the  more  sloping  situations.  The  subsoil  Is  a  light-brown  or  yellowish-brown 
fidlty  clay  loam,  grading  Into  a  deeper  heavy  plastic  clay  subsoil  of  light  or 
dingy  brown  or  snuflf  color,  frequently  mottled  with  gray  in  the  lower  section. 
Over  the  crests  of  ridges  and  flat  areas  the  heavy  clay  often  extends  to  a 
depth  of  86  Inches  or  more,  but  on  the  steeper  slopes  the  lower  portion  of  the 
subsoil  Is  often  more  friable  or  sandy  than  the  overlying  subsoil  section.  The 
heavy  intractable  clay  subsoil  Interferes  with  root  development  and  the  down- 
ward movement  of  moisture.  Prevailingly  the  topography  Is  gently  to  strongly 
rolling,  and  surface  drainage  is  good,  but  the  flat  areas  are  poorly  drained. 
Most  of  the  type  is  covered  with  a  stunted  growth  of  post  oak,  blackjack, 
some  white  oak,  and  hickory.  Owing  to  the  poor  underdralnage  and  the  heavy 
sllty  texture  of  the  soil,  this  land  warms  up  slowly  In  the  spring.  Ordinarily 
the  yields  of  the  most  Important  crops  grown  are  10  to  12  bushels  of  wheat,  15 
to  25  bushels  of  com,  and  15  to  30  bushels  of  oats.  Owpeas  and  bluegrass 
do  well. 

Hannibal  silt  loam, — ^The  type  Includes  a  dark-brown  silt  loam  8  to  10  Inches 
deep  underlain  by  a  bright  yellow  or  greenish-yellow  silty  day,  which  becomes 
more  tenacious  with  depth.  The  soil  contains  a  varying  amount  of  sandstone 
fragments.  Relatively  small  areas  of  the  type  are  developed  along  streams 
where  th^  valleys  have  been  cut  down  to  the  underlying  shale,  the  soil  being  a 
residual  product  of  the  weathering  of  this  material.  It  occurs  as  gentle  slopes 
or  benches  just  above  the  alluvial  bottoms,  and  sometimes  occupies  step,  gullied 
hillsides.  Low-lying  areas  are  sometimes  poorly  drained.  As  a  mle,  however, 
the  drainage  is  fairly  good.  Wheat  and  com  are  the  principal  crops.  The  soil 
is  especially  adapted  to  wheat 

Morton  silt  loam. — ^The  soil  consists  of  6  to  10  Inches  of  gray  or  yellowish- 
brown  friable  silt  loam.  The  subsoil  to  a  depth  of  24  inches  Is  a  yellowish- 
gray  silt  loam  or  sllty  clay,  beneath  which  a  compact  sllty  clay  of  somewhat 
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lighter  color  occurs.  The  surface  12  iadiea  contains  a  high  percentage  of  or- 
ganic matter,  which  renders  the  structure  fairly  loose  and  open.  The  greater 
part  of  the  type  has  sloping  or  gently  rolling  topography.  This  facilitatee  food 
drainage,  which  is  very  inowrtantt  as  the  soil  becomes  plastic  when  wet  This 
is  an  eKtenslve  upland  type,  and  is  residual,  being  derived  from  flne-gralned 
sandstone,  but  on  some  slopes  colluvial  material  Is  also  locally  ineluaed. 
Narrow  ridges  of  fine  glacial  gravel  occur,  the  tiner  glacial  material  having 
been  removed  by  erosion.  As  a  rule  the  soil  is  free  from  injurious  amo^mts  «f 
alkali,  but  the  presence  of  some  salts  1«  frequently  indicated  t>y  a  tliin  whtte 
omst  The  type  is  treeless,  the  vegetation  b^ng  native  grasses.  The  soil  tee 
never  been  cultivated,  and  wild  hay  and  ppstare  are  ttie  only  products.  SmaSl 
gralnB,  hay,  and  potatoes  rtiould  do  well  with  suflcient  raittfall. 

Otitepo  tffli  loaff».--The  Boil  is  a  gray  to  dai^-gray  or  yeUowliAi-brown  allt 
loam,  6  to  20  inches  deep,  grading  into  a  drab  to  y^low  stiff  sllty  clay,  wfai<Sh 
becomes  stiff er  and  more  impervious  as  depth  increases.  The  type  occupies 
level  to  gently  rolling  ufdand  prairicn.  It  is  of  residual  origfai  and  derived 
fhnn  shale,  with  occasional  inteitedded  layen  of  sandstone  or  limestonre,  and 
In  places  outcrops  of  bituminous  coal.  When  dry  Ae  soil  is  likely  to  bake  and 
dheek,  but  breaks  up  into  a  mellow  loam  when  plowed.  Surfftce  drainage  la 
VHlually  well  establii^ed,  btit  subdrainage  is  deficient.  This  ts  «.  soil  ot  tiair 
produdtlvfty,  and  is  used  for  general  farm  crops.  The  average  yield  of  wheat 
Is  about  18  bushels,  of  com  25  huisftiels,  atnd  cf  potatoes  60  to  100  ^usbtie  per 
acre.  Flax,  rye,  broom  com,  oatir,  clov«r,  timothy,  alfalfa,  fbrage  crops,  and 
trolts  ara  grown  to  some  eKtcnt. 

Sidnep  sUt  To(»m.— ^The  soil  is  brown  and  usually  ^ctends  to  a  depth  of  12 
to  18  inches,  but  areas  of  thin  surface  Ml\  of  grayish-brown  color  occur  en 
slopes.  Water-worn  gravel  nnd  oalcareotM  fnk^ents  often  occur.  The  siiilNnil 
is  white,  sllty,  and  calcareous,  the  lime  content  being  exc«f«ive.  It  ocoasionally 
contains  gravel  and  Bcftt  calcareous  fragments.  Tlie  type  is  underlain  by  soft, 
cemented,  calcareous  material  of  the  Mortar  Beds,  but  this  substratum  is  not 
near  the  surface.  The  soil  occupies  slightly  undulating  or  geotiy  rolling  arvas, 
and  is  well  drained.  It  is  of  residual  orii^  and  Is  derived  fiMMn  calcareous 
grit  or  soft  limestone  interbedded  with  silt  and  clay,  containing  gravel  and 
calcareous  nodules.  The  type  is  utilized  mahily  for  grazing  and  for  the 
production  of  small  grains.  Under  favorable  climatic  conditions  it  Is  advpted 
to  wheat,  oats,  corn,  and  forage  crops. 

Summit  silt  loam, — The  surface  soil  of  this  type  is  untforraly  a  dark-gray 
or  black  rather  heavy  silt  loam,  which  has  a  tendency  to  constant  granulation. 
At  about  10  inches  below  the  surface  the  material  becomes  lighter  in  «c^or, 
and  the  subsoil  is  mottled  y^low  and  gray.  The  granular  structure  Is  main- 
tained to  about  20  inches,  at  Whl(4i  depth  the  subsoil  grades  into  a  deeper  scft- 
soil  of  yellowish  or  slightly  greenish  tinged  gray  sllty  clay.  The  type  Is  of 
residual  origin  and  Is  derived  from  calcareous  shalea  Outcrops  of  thin  strata 
of  limestone  occur,  and  these  have  given  rise  to  the  Imprasslon  that  the  #oH 
is  derived  from  limestone,  "  black  limestone  land  "  b^ng  a  popirtar  mme.  Hie 
soil  occupies  areas  of  rolling  topography,  and  is  usually  confined  to  narrow 
ridges  and  slopes  and  higher  mountlike  elevations.  Surface  drainage  is  well 
estahlinhed,  but  percolation  and  suMrainage  take  place  elowiy.  The  type  was 
originally  covered  with  prairie  grasps,  but  is  now  largely  cultivatBd  and  is 
considered  a  strong  soil  for  general  farm  crops.  It  Is  particularly  adapted  to 
com,  wheat,  and  llax.  Alfalfa  and  grass  crops  are  miccessfiilly  grown  to  a 
limited,  extent 

Vernon  silt  loam. — ^The  surface  soil  is  a  reddish-brown  to  dark-brown  silt 
loam  12  inches  deep,  and  Is  mellow,  friable,  and  easily  worked.  The  subsoil  is 
a  light  reddish  brown  compact  silt  loam,  heavier  in  texture  than  the  soil,  but 
at  from  8  to  6  feet  it  is  underlain  by  a  friable  red  clay.  The  subsoil  frequently 
contains  lime  concretions  and  locally  becomes  grayish  and  stidcy  when  moist 
The  type  occupies  level  and  slightly  rolling  areas  of  the  prairie  upland,  and  is 
fairly  well  drained.  It  is  of  residual  origin  and  is  derived  from  shale  and 
sandstone  material  of  the  Permian  Red  Beda  Oom,  wheat,  oats,  kafir,  and 
sorghum  are  the  principal  crops  grown.  The  soil  is  particularly  adapted  to 
wheat 
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Sou 


State  or  &rea.i 


Acres. 


SkbMy  silt  IcMun 

Owrsgoattttoan 

Vcmon  sat  loam 

Crawford  silt  loam. . . 

Xpping  ^t  loam 

Bnton  silt  team 

&uiuiilt  sflt  loam. . . . 
Staglewood  sDt  loam. 

■orton  silt  learn 

BoooB  8&t  loam 

I  sflt  loam 

sslltloam 

vllle  sflt  loam.. 
BelVklere  sflt  loam. . . 
Oaeoonade  silt  loam.. 
jEnniUbai  sflt  loam .. . 
CMtletoD  sflt  loam... 


Nebraska? 

Kansas  1, 4, 7. 9;  BCiB8oari3, 6,  6.... 
Kansas  10;  Oklahoma  1;  Texas  30.. 

Kansas  1, 11;  Missouri  3, 10 

Nebra^Aca  7 

Colorado  3 

liisBOuriS,  10. 

Kansas  10 

North  Dakota6 

Mi880tiri3,6 

Missouri  8 

Missouri  3,  6 

Wisconsin  6 

Kansas  10 

Afkaan6  2;  Missouri? 

lassourl6,13 

■ICftfMWU^  0 


[,405,440 

783,616 

768,708 

320,039 

313,344 

06,388 

228,  tfO 

145,  U2 

104,576 

80,103 

80,000 

64,356 

56,128 

S,MO 

16,320 

14,^ 

3,944 


TotaL.. 


4,648,481 


i-For^ey  to  namban  1b  thkaolomn  seep.  718. 


8T0NY  BUtr  UOAU  PSA8B. 


The  Btoay  silt  loam  phase  has  been  encauntered  under  one  eoil  eerlee.  Bo<ft 
soil  and  subsoil  contain  a  large  amount  of  chert  fragments.  The  type  occupies 
loUing  topography  and  is  well  drained  and  prodnctlTe.  While  the  porosity  of 
the  -soil  and  subsoil  is  increased  to  some  deipree  by  the  stone  content,  the  type 
occurs  in  districts  of  fairly  well^distributed  rainfall,  and  drainage,  while  anple. 
Is  not  usually  so  ^cesslve  as  seriously  to  impair  the  productlTenesB  of  the  land. 
The  soil  Is  friable  under  cultivation,  but  the  stone  content  is  sometimes  sufll- 
deat  to  interfere  somewhat  with  the  use  of  fbrm  machineiy.  The  type  is 
atanost  ezclnsiyely  deT^oted  to  general  farm  crop&  It  is  probably  superior  to 
Uie  Dooaal  members  of  ttie  silt  loam  group  for  the  production  of  apples  or 
ether  fruits,  which  can  be  produoed  successfully  where  markets  and  transports* 
tXoa  facilities  ore  good. 

WikQoner  sieny  siU  loom^r-^The  soil  is  a  gray  to  ligfat4»rown  tflt  loam  12  to 
15  inches  deep  and  is  underlain  by  a  granular  yellow  or  gray  friable  loamy 
clay  mettled  with  red.  Scattered  through  the  soil  and  subsoil  are  60  per  cent 
or  more  of  angular  chert  -fragments,  a  large  part  of  whidi  Is  often  concentrated 
about  a  foot  below  ttie  surface.  The  topography  Is  rollfaig  and  drainage  is 
good.  Ifhe  type  was  originally  timbered  wlUi  black  oak,  post  oak,  and  hi<&ory. 
Tiie  soil  is  derived  from  the  weathering  of  Burlington  limeHitone  and  is  of 
iwaidual  ori^.  It  is  a  good  agricultural  type^  and  is  especially  adapted  to 
grass.    Fruit  does  well. 

Area  and  Aistrih^ion  of  tike  stony  silt  loam. 


Soanamfi. 

State  or  ana.1 

AONB. 

trif^fmiHK,                  

41/M4 

1  For  key  to  number  in  thJb  oolmnn  seep.  788. 
Clay  Loam  Gbotjp. 

The  residual  soils  of  the  clay  loam  group  are  widely  distributed  throughout 
the  Great  Plains  region,  and  In  some  districts  cover  large  areas,  but  they  are 
less  extensive  than  those  of  either  the  loam  or  silt  loam  groups.  They  have 
been  recognized  under  several  of  the  more  important  soil  series. 

The  soils  are  subject  to  a  wide  range  in  climnte  and  to  some  local  variations 
In  topography,  depth,  character  of  underlying  material,  and  drainage.  They 
are  generally  of  good  depth  and  drainage  is  fairly  well  developed.  The 
topography  is  usually  nearly  level  to  undulating  or  gently  rolling.  The  soil 
Is  rather  sticky  and  intractable  when  wet  and  bakes  and  puddles  somewhat 
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under  poor  drainage  or  inefficient  management.  It  is  usually  friable  where 
properly  cultivated  and  is  retentive  of  moisture.  The  subsoils  are  predomi- 
nantly rather  heavy  and  compact  tind  their  moisture-holding  power  is  high, 
but  where  drainage  is  not  well  developed  they  render  the  soil  rather  wet,  cold, 
and  late.  The  underlying  stratum  of  bedrock  occasionally  occurs  at  shallow 
depths. 

The  clay  loams  require  a  heavy  farming  equipment  and  somewhat  more  care- 
ful management  than  the  soils  of  the  loam  group.  They  are  somewhat  less  pro- 
ductive than  the  loam  and  are  adapted  to  a  somewhat  narrower  range  of  crop& 
In  general  they  are  moderately  productive  and  are  devoted  almost  exduaiyely 
to  general  farming,  to  which  they  are  well  adapted,  the  principal  products 
consisting  of  wheat,  oats,  corn,  timothy,  clover,  and  alfalfa.  Local  areas  In 
the  southern  districts  are  adapted  to  cotton.  The  type  is  generally  capable  of 
producing  fruit  and  vegetables  for  home  use,  but  conditions  are  not  usually 
favorable  to  their  commercial  production.  Sparsely  settled  and  poorly  drained 
areas  are  devoted  to  grazing. 

Bates  clay  loam, — ^The  soil  is  a  brown  or  dark-gray  loam,  carying  from  10 
to  15  inches  deep  and  underlain  by  a  dark-gray  or  dull-yellow  clay  loam  mottled 
with  reddish  brown.  A  few  sandstone  fragments  occur  in  the  soil  and  sub- 
soil, and  a  substratum  of  partially  weathered  sandstone  rock  is  often  encoun- . 
tered  at  depths  of  3  to  6  feet  The  topography  is  level  to  goitly  rolling,  and 
•drainage  is  generally  good.  The  soil  is  of  residual  origin  and  is  derived  from 
interbedded  sandstones  and  shales.  It  occupies  flat-topped  divides  and  saucer- 
shaped  valleys.  The  type  is  usually  prairie,  though  a  darker  colored,  thinner 
phase  is  sometimes  found  covered  with  blackjack,  post  oak,  and  black  oak.  It 
is  moderately  productive  and  is  utilized  mainly  for  the  production  of  com, 
wheat,  and  timothy. 

Clark  clay  loam. — The  type  consists  of  a  dark-brown  or  black  day  loam 
about  10  inches  deep,  overlying  a  gray  calcareous  clay  subsoil  which  contains  a 
large  amount  of  soft  white  chalky  material  which  often  extends  to  a  depth  of 
iseveral  feet.  The  soil  is  quite  heavy  and  clods  when  wet,  though  if  cultivated 
under  favorable  moisture  conditions  the  soil  has  good  tilth  and  resembles  a 
loam  in  structure  and  texture.  The  topography  is  undulating  to  nearly  level, 
and  drainage  is  poor,  so  that  water  stands  at  the  surface  for  a  short  time.  The 
type  is  residual  and  derived  fl*om  the  weathering  of  the  consolidated  calcareous 
material  or  limestone  of  the  Mortar  Beds  phase  of  the  Tertiary  formation,  pos- 
sibly modified  by  the  addition  of  sandy  material  transported  by  winds.  The 
soil  is  productive  and  is  extensively  used  for  the  staple  farm  crops.  Alfalfa, 
wheat,  and  other  small  grains  are  grovni  with  good  success. 

Crawford  clay  loam, — ^This  type  includes  8  inches  of  chocolate-brown  silty 
clay  loam,  underlain  to  a  depth  of  8  feet  by  light-brown,  chocolate,  or  reddish- 
t>rown  silty  clay.  A  bedrock  substratum  occurs  at  2  to  4  feet  The  type  is  of 
residual  origin  and  is  derived  from  the  weathering  of  limestone.  It  is  consid- 
ered a  desirable  soil,  and  is  easily  cultivated  and  very  productive.  The 
topography  is  gently  rolling  or  rolling.  The  type  is  well  drained  and  adaptsd 
to  cotton,  com,  wheat,  and  oats,  being  especially  suited  to  small  grains. 

Morton  clay  loam. — ^The  soil  is  a  heavy  silty  clay  loam  to  a  depth  of  6  to  16 
inches  and  contains  sufficient  humus  to  give  it  a  dark-brown  color.  The  sub- 
soil is  a  heavy  silty  clay  loam  or  clay,  ranging  in  color  from  gray  to  drab. 
Where  this  material  is  exposed  at  the  surface  it  is  locally  known  as  "  gumbo." 
The  type  occupies  upper  slopes  of  hills,  and  the  topography  is  goierally 
level  or  giently  sloping.  Drainage  is  well  established,  except  on  the  more 
level  areas.  The  type  is  residual  and  owes  its  origin  to  the  outcropping 
and  weathering  of  fine-grained  calcareous  shale  and  sandstone  rocks,  mainly 
of  the  Laramie  formation.  It  is  usually  retentive  of  moisture.  White  allULli 
is  present  in  very  small  areas.  This  is  a  good  grazing  soil,  and  could  be  uti- 
lized for  the  production  of  hny  and  grain  crops. 

Pierre  clay  loam. — The  soil  consists  of  12  to  30  inches  of  light-brown  heavy 
clay  loam.  This  is  underlain  to  6  feet  by  a  brown  very  heavy  tenacious  clay. 
In  parts  of  the  subsoil  small  rough  cubical  fragments  of  grayish  or  light-brown 
color  derived  from  clay  concretions  in  the  Pierre  shale  occur.  Below  6  feet  the 
soil  contains  a  heavy  day  to  a  depth  of  10  to  40  feet  or  more,  where  it  is 
underlain  by  a  heavy  blue  clay.  Small  quantities  of  water-worn  gravel  some- 
times occur.  The  type  occupies  low,  poorly  drained  areas  and  the  slopes  of 
foothills,  and  the  drainage  varies  accordingly.  The  type  is  residual  from  shale, 
but  it  Includes  locally  some  alluvial  surface  material  derived  from  wash  from 
adjoining  higher  shale  material.    It  Is  sometimes  difficult  to  handle  on  account 
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of  its  heavy  nature.  Alkali  Is  injurious  in  certain  sections.  The  soil  supports 
a  good  growth  of  grass  and  is  used  for  grazing  to  some  extent.  Good  yields  of 
alfalfa,  oats,  wheat,  and  com  are  secured  by  dry-farming  methoda  Irrigation 
is  also  practiced. 

SumnUt  clay  loam, — The  soil  is  a  dark-brown  to  black  clay  loam  and  contains 
minute  particles  of  mica.  The  subsoil,  beginning  at  about  15  to  18  inches,  is  a 
mottled  yellowish  and  gray  stiff  clay  loam  to  clay.  The  type  is  derived  from 
shales  and  is  of  residual  origin.  It  is  influenced  by  limestone,  owing  to  wash 
from  higher  soils,  and  in  places  by  material  from  thin  beds  of  Included  lime- 
atone.  Corn,  wheat,  and  other  grain  are  the  chief  crops.  Fair  yields  are 
secured. 

Area  and  distribution  of  the  clay  loams. 


Sott 


State  or  area.^ 


Acres* 


Bates  clay  loam 

FleiTe  day  loam 

Clark  clay  loam 

Summit  clay  loam. . 
Morton  day  loam. . . 
Crawford  day  loam . 


Missouri  5 

South  Dakota  1.... 

Kansas  6 

Missouri  10 

North  Dakota  6,  7.. 
Texas  9 


25,344 
24,108 
23,232 
20,224 
17,024 
8,448 


Total- 


US,  454 


^  For  key  to  numbers  hi  this  column  see  p.  733. 


STONY  OLAT  LOAM  PHA8B. 


The  Stony  clay  loam  in  this  province  has  been  encountered  under  but  two 
soil  series.  The  topography  is  rolling.  The  soil  contains  rock  fragments  in 
amounts  sufficient  to  interfere  with  cultivation  and  to  render  the  soil  and  subsoil 
of  ojpen,  porous  structure.  It  is  deficient  in  moisture- retaining  capacity  and 
departs  widely  in  agricultural  importance  from  the  clay  loam  members  of  the 
same  series.    It  is  utilized  mainly  for  pasture  and  is  best  suited  to  grazing. 

Brackett  stony  clay  loam, — ^The  soil  is  a  light-gray  clay  loam  and  contains  a 
large  amount  of  limestone  fragmenta  The  subsoil  is  similar  in  color  and  in 
texture  and  is  underlain  at  shallow  depths  by  a  chalky  limestone.  Outcrops  of 
this  rock  are  frequently  exposed  along  eroded  sloi)e6.  The  soil  is  of  residual 
origin  and  derived  from  the  underlying  material.  It  is' usually  deficient  in 
humus  and  high  in  content  of  lime.  The  topography  is  usually  rough  or  rolling 
and  dissected.  Drainage  is  well  developed.  Owing  to  the  shallow  depth  of  the 
soil,  the  excess  of  stone  fragments,  the  low  moisture-holding  capacity,  and  to 
the  semlarid  conditions  under  which  the  type  occurs,  it  is  utilized  mainly  for 
grazing  and  is  best  adapted  to  this  purpose. 

Crawford  stony  clay  loam, — The  soil  of  this  type  is  dark  brown  to  reddish 
brown.  It  is  friable  under  cultivation  and  somewhat  subject  to  drought  The 
subsoil  is  reddish  brown  or  red  and  becomes  compact  with  increasing  depth. 
This  type  is  residual  and  derived  from  limestone.  This  rock  frequently  occurs 
as  a  substratum  at  shallow  deptha  The  topography  is  rolling.  Chert,  limestone, 
and  shale  fragments  are  present  in  such  amounts  that  the  type  is  of  very  little 
use  except  for  pasturage. 

Area  and  distribution  of  the  stony  clay  loams. 


Sou  name. 

State  or  area.^ 

Acres. 

Brackett  stony  day  loam 

Crawford  stony  day  loam 

T«Ta»2« 

301,580 
39,872 

Missouri  10, 15 

Total 

481,662 

1  For  key  to  numbers  In  this  column  see  p.  733. 
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8ILTY  CLAY  LOAU  PHASE. 

The  silty  clay  loam  soils  of  this  province  have  been  recognised  under  several 
important  soil  series.  In  Importance  and  extent  they  are  about  equal  to  the 
clay  loams,  but  are  less  widely  distributed. 

The  topography  is  usually  undulating,  but  sometimes  comparatively  flat. 
Drainage  is  generally  good,  although  it  is  imperfectly  developed  in  some  of 
the  low,  flat  areas.  The  subsoils  are  heavy  and  compact  and  are  often  rela- 
tively impervious.  This  retards  subdrainage  and  renders  the  soil  usually 
rather  late  and  wet.  The  soil  is  generally  compact  and  intractable  where 
poorly  drained  and  improperly  cultivated,  but  where  moisture  and  tillage  con- 
ditions are  favorable  it  is  friable  and  capable  of  being  maintained  in  a  good 
tilth. 

The  silty  clay  loams  are  productive  and  return  good  yields  of  com,  wheat» 
oats,  clover,  and  timothy.  In  the  western  and  southwestern  arid  districts 
drought-resistant  crops,  such  as  kafir,  milo,  millet,  and  sorghum,  are  more 
extensively  grown  and  give  more  certain  yields.  Alfalfa  may  be  successfully 
grown  under  irrigation  or  where  the  natural  moisture  supply  is  ample,  accept 
in  local  shallow  or  poorly  drained  areas. 

The  silty  clay  loams  are  adapted  to  heavy  general  farming  and  require  a 
keavy  farming  equipment  In  the  purposes  to  which  they  are  devoted  aed  in 
adaptation  to  crops  they  do  not  depart  greatly  from  the  normal  clay  loams, 
but  they  are  slightly  heavier  and  require  more  careful  management  and  thor- 
ough tillaga 

Crawford  9ilty  clay  loam. — ^The  soil  is  a  dark-brown  or  brownish-red  silty 
day  loam,  and  overlies  a  decidedly  brownish  red  or  red  subsoil  of  heavier  tex- 
ture. Limestone  fragments  and  iron  concretions  are  frequently  present.  The 
topography  is  rolling  to  sloping  and  surface  drainage  is  usually  good.  The 
soil  is  derived  from  the  residual  weathering  of  limestone  with  some  inter- 
bedded  shale.  The  soil  Is  rather  granular,  and  notwithstanding  its  heavy 
texture  it  can  be  maintained  in  good  tilth  if  cultivated  under  favorable  moisture 
conditions. 

Gasconade  silty  clay  loam, — This  soil  ranges  from  about  10  to  18  inches  in 
depth  and  consists  of  a  black,  friable,  heavy  silt  loam  to  silty  clay  loam,  the 
day  content  increasing  with  depth.  The  soil  is  deepest  in  lower  situations 
where  there  has  been  some  local  accumulation  of  colluvial  material.  The  sub- 
soil is  a  heavy  clay  of  decided  plasticity  when  wet,  with  some  variations  in 
color.  On  drying  in  exposures  it  has  a  tendency  to  crumble,  as  do  many  cal- 
careous clays.  Usually  the  color  is  a  very  dark  brown  or  brownish  black  in 
the  upper  part,  but  this  quickly  gives  way  to  a  mottling  of  brown,  yellowish 
brown,  and  brick  red.  With  increase  in  depth  a  gray  color  frequently  appears, 
while  the  yellow  and  red  become  less  pronounced.  Bock  fragments,  consisting 
principally  of  limestone,  occur  on  the  surface  and  in  the  lower  subsoil.  Lime- 
stone outcrops  are  common.  The  surface  is  undulating  and  the  type  occurs 
chiefly  in  basins  In  the  vicinity  of  streams.  In  general  drainage  is  good,  but 
a  few  places  are  kept  permanently  soggy  by  springs.  The  type  is  residual  and 
is  derived  from  massive  limestone,  which  is  mainly  chert  free.  At  least  a  part 
of  this  soil  was  originally  treeless.  Post  oak,  walnut,  wild  plum,  locust,  dm, 
laurel,  and  hawthorn  have  spread  over  a  part  of  the  type.  The  type  Is  pro- 
ductive and  com  yields  up  to  60  bushels  per  acre.  Clover,  timothy,  and  wheat 
do  well. 

Kirkland  silty  cHay  loam.— The  surface  soil  to  an  average  depth  of  about  10 
inches  consists  of  a  dark-brown  to  slightly  reddish-brown  silty  day  loam,  and 
is  underlain  by  a  heavy  silty  clay  loam  or  silty  clay  of  a  brown  or  yellowlsh- 
iHTOwn  color.  The  topography  is  gently  rolling.  The  soil  is  of  residual  origin 
and  has  been  formed  from  the  weathering  of  the  nonred  sandstone  and  shale 
rocks  of  the  Permian.  It  is  close  and  compact  and  crops  suffer  during  dry 
years.  Kafir,  milo,  sorghum,  and  millet  are  the  surest  crops,  although  alfalfa, 
wheat,  oats,  and  com  do  well  when  moisture  conditions  are  favorable. 

Oswego  sUty  clay  loam. — ^The  soil  to  an  average  depth  of  about  12  inches 
Is  a  dark-gray  to  nearly  black  silty  clay  loam.  The  subsoil  la  a  heavy,  rather 
impervious  silty  clay,  which  is  either  dark  drab  or  black  in  color,  or  in  places 
light  drab  below  about  26  indies.  Lime  and  iron  concretions  sometimes  occur 
in  the  subsoil  and  soil.  The  topography  is  nearly  level.  The  type  occupies 
shelf-like  positions,  somewhat  resembling  terraces,  along  streams.  The  soil  is 
residual  from  the  weathering  of  shales,  possibly  interbedded  with  thin  strata  of 
limestone.    It  Is  a  true  upland  type  notwithstanding  its  terracdike  position, 
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and  is  not  subject  to  overflow.  The  moisture  conditions  of  tliis  tyi)e  are  better 
than  those  of  the  higher  lying  soils  of  the  series,  as  it  is  nearer  ground  water. 
Its  agricultural  value  is  superior  to  the  higher  lying  soils. 

Summit  sUty  clay  loam. — The  soil  to  a  depth  of  about  12  to  18  inches  is  a 
sUty  clay  loam.  It  is  dark  gray  in  color  and  becomes  black  when  wet.  The 
aoil  grades  into  a  mottled  yellow,  gray,  and  brown  silty  clay  subsoil.  Iron  con- 
cretions occur  at  the  depth  where  soil  and  subsoil  merge.  The  type  Is  of 
residual  origin  and  derived  from  shales  influenced  more  or  less  by  thin  beds  of 
limestone.  The  surface  is  nearly  flat  and  is  well  suited  to  tillage  operations. 
The  soil  Is  easily  cultivated  when  it  contains  the  proper  amount  of  moisture^ 
but  it  paddles  and  bakes  if  plowed  while  too  wet.  C!om,  wheat,  oats,  timothy, 
and  clover  give  good  results. 

Area  and  distribution  of  the  silty  clay  loams. 


Soil  xuime. 

State  or  aroa.^ 

Acres. 

Summit  silty  day  loam 

Kansas 9;  MlssourllO 

146,048 

Kirkland  silty  clay  loam 

Crawford  silty  clay  loam 

T^xas  22 . . , .  . 

52,902 
18,688 

TCaP<;A^S    9,  ,   .   .    r    , r    .    -    .    r    .   .    .    r -. 

..  .do 

7W6 
3,048 

OMOonade  silty  clay  loam. 

Missomlll 

Total 

229,313 

I  For  key  to  numbers  in  this  column  see  p.  733. 
Clay  Gboxtp. 

The  residual  soils  of  the  clay  group  in  the  Great  Plains  region  are  moderately 
extensive.  They  occur  in  the  northern,  middle,  and  southern  States  of  the 
region  under  a  range  in  rainfall  from  fairly  abundant  to  semiarid  and  nearly 
arid  conditions.  In  structure,  depth,  subsoil  or  other  underlying  material, 
topography,  drainage,  and  relation  to  agriculture  they  vary  more  widely  than 
do  the  soils  of  the  clay  loam  group. 

Drainage  is  more  frequently  inadequate  than  in  the  case  of  the  clay  loams, 
though  some  of  the  clays  have  a  rolling  or  broken  dissected  topography  and  are 
subject  to  excessive  surface  drainage  or  to  erosion.  In  general,  surface  drain- 
age is  fairly  well  established,  but  percolation  and  subdrainage  is  restricted  by 
lieavy  impervious  subsoils.  In  some  of  the  higher  lying  and  eroded  areas  the 
soils  are  shallow  and  rock  outcrops  and  stone  fragments  are  encountered. 
Alkali  salts  occur  in  poorly  drained  depressions  or  flats  in  the  semiarid  districts. 

The  soil  is  usually  tenacious  and  refractory,  sticky  when  wet,  and  puddling 
and  baking  upon  exposure  during  dry  periods^  but  with  adequate  moisture  sup- 
ply and  proper  drainage  and  cultivation  the  clays  are  usually  friable  and  reten- 
tive of  water.  They  demand  careful  management  and  thorough  tillage  and  re- 
Quire  a  heavy  farming  equipment  for  economical  and  effective  utilization. 

They  are  adapted' only  to  a  heavy  type  of  general  farming.  Corn,  wheat, 
oats,  alfalfa,  flax,  timothy,  clover,  and  other  grass  crops,  and  in  the  more  arid 
districts  kafir,  mllo,  and  sorghum  are  the  principal  products.  Some  of  the 
fruits  and  vegetables  can  be  grown  for  home  use. 

The  areas  which  are  undeveloped  to  agriculture  because  of  rough  topography, 
poor  drainage,  or  for  other  reasons  are  devoted  to  gracing. 

The  soils  are  used  for  practically  the  same  purposes  as  those  of  the  clay  loam 
group.  They  are,  however,  adapted  to  a  slightly  heavier  type  of  farming,  and 
owing  to  the  unproductiveness  of  some  of  the  members  and  to  the  greater  care 
necessary  in  their  management,  this  group  has  a  somewhat  lower  average  agri- 
cultural value  than  the  clay  loams. 

Crawford  clay, — ^The  soil  is  a  brown  or  slightly  reddish  clay  10  inches  deep. 
It  is  stiff'  and  tenacious  when  wet,  but  friable  and  granular  when  dry  and 
properly  cultivated.  The  subsoil  is  a  stiff,  tenacious  clay  of  a  lighter  reddish- 
brown  color,  which  becomes  stiff er  and  more  compact  with  increased  depth. 
Fragments  of  limestone  are  often  scattered  over  the  surface,  and  the  subsoil 
sometimes  contains  white  spots  caused  by  partially  weathered  lime  nodules. 
The  type  is  of  residual  origin  and  is  derived  from  the  weathering  of  limestone, 
which  is  frequently  encountered  at  a  depth  of  3  or  4  feet  It  occupies  gently 
rolling  to  rolling  upland  plateaus,  and  is  naturally  well  drained.    The  soil  is 
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adapted  to  wheat,  cotton,  corn,  and  onts,  while  alfalfa,  clover,  timothy,  rye,  and 
forage  crops  do  well. 

Kirkland  clay, — The  type  includes  a  brown  or  reddish-brown  clay  froni^ 
6  to  15  inches  deep,  underlain  by  a  dark-red  or  reddish-brown  heavy  clay.  It 
l8  residual,  and  is  derived  from  shale  and  sandstone  material.  A  substratam 
of  red  clay  shale  in  encountered  at  depths  ranging  from  18  to  36  inches  or 
more.  The  underlying  shale  is  interbedded  with  shaly  limestone  and  is  some- 
times mottled  with  whitish  spots.  The  topography  is  rolling  to  undulating,  and 
the  soil  is  well  to  excessively  drained  and  subject  to  erosion.  The  eroded  areas 
are  of  little  agricultural  value.  In  good  seasons  fair  crops  of  com,  kaflr  com, 
iorghum,  wheat,  and  alfalfa  are  grown.  The  native  vegetation  consists  of 
prairie  grasses. 

Leslie  clay. — ^The  type  is  a  black  heavy  clay  underlain  by  a  dark-gray  or 
mottled,  stiff,  compact  clay  subsoil.  This  is  underlain  by  bedrock  at  depths 
ranging  from  a  few  inches  to  many  feet.  Both  soil  and  subsoil  generally 
contain  fragments  of  limestone  and  black  fissile  shale.  During  wet  weather 
the  soil  and  subsoil  become  tough  and  very  sticky,  and  bake,  shrink,  and 
crack  on  drying.  The  type  Is  residual,  and  is  derived  from  the  weathering  of 
alternating  beds  of  limestone  and  black  fissile  shale.  The  type  occurs  in  rather 
intimate  association  with  the  Crawford  soils.  The  topography  varies  from  steep 
to  rolling,  and  the  soil  in  its  native  state  is  quite  heavily  timbered.  It  is  not 
extensively  developed  to  agriculture,  but  is  adapted  to  com.  wheat,  and  oats. 

Morton  clay.— The  soil  is  a  brown  clay  or  sllty  clay  from  6  to  15  inches  deep. 
The  subsoil  is  a  gray  to  light-brown  heavy  silty  clay,  which  usually  passes  Into 
drab  sandy  clay  at  less  than  40  Inches.  The  surface  soil  is  compact,  sticky 
when  wet,  and  puddles  and  bakes  badly.  The  type  occupies  small  knolls  and 
hillsides,  where  erosion  has  In  places  exposed  the  fine  shales  of  the  Laramie 
formation  from  which  the  soil  Is  derived.  The  presence  of  injurious  amounts 
of  alkali  salts  is  often  indicated  in  the  growth  of  natural  grasses,  though 
cultivated  crops  are  not  usually  affeoted.  The  type  Is  suited  to  hay.  whoat.  and 
flax. 

Pierre  clay. — The  soil  consists  of  a  brown  tenacious  clay,  which  Ip  compact 
and  impervious.  The  subsoil  is  similar  in  color,  texture,  and  structure.  Both 
soil  and  subsoil  contain  large  quantities  of  small  light-brown  or  gray  fragments 
of  disintegrated  clay  concretions.  The  immediate  surface  has  a  whitish  or 
ashy-gray  color.  The  topography  Is  rolling  to  rough,  and  surface  drainage  Is 
good,  but  percolation  and  subdrainage  is  retarded  by  the  compact  soil  and  snb- 
soil  material.  The  soil  is  residual,  and  was  formed  from  the  Pierre  shale. 
Extreme  care  is  required  over  most  of  the  type  to  prevent  serious  trouble  from 
alkali  under  irrigation.  The  type  is  used  mainly  for  pasture,  though  smalt 
areas  are  under  cultivation.  It  produces  fair  crops,  and  is  adapted  to  grain 
and  hay  products. 

Summit  clay. — The  soil  to  a  depth  of  from  5  to  8  inches  Is  a  black,  heavy, 
adhesive  silty  clay  or  clay,  and  is  underlain  by  a  yellowish-gray  or  greenish 
plastic  clay  subsoil.  The  type  usually  occupies  steep  slopes  and  narrow  stony 
ridges.  The  type  is  residual,  and  has  been  derived  from  calcareous  clay  shale 
which  is  associated  with  a  thin  layer  of  limestone.  Fragments  of  limestone 
and  chert  occur  on  the  surface,  and  for  this  reason  the  type  is  commonly  called 
''  heavy  black  limestone  land.'*  The  soil  contains  a  high  amount  of  lime,  and 
drainage  is  well  established.  The  type  is  usually  timbered.  Cultivation  is 
largely  confined  to  the  less  broken  areas.  It  is  a  strong,  productive  soil,  and 
where  the  surface  is  not  too  broken  or  stony  it  is  well  adapted  to  g^ieral  fiirm 
crops,  including  com,  wheat,  alfalfa,  and  clover.    It  is  not  extensively  utilized. 

Vernon  clay. — ^This  is  a  red  clay  to  heavy  clay  loam  about  9  inches  de^, 
containing  in  some  localities  a  small  percentage  of  rounded  quartz  gravel.  The 
subsoil  is  a  red,  heavy,  sticky  clay,  which  often  contains  waterwoni  gravel 
from  3  to  4  inches  in  diameter.  This  type  usually  occupies  sloping  to  gullied, 
eroded  areas.  It  is  of  residual  origin,  and  is  derived  from  the  same  shale  and 
sandstone  giving  the  Vernon  loam.  The  soil  is  used  principally  for  pasture.  It 
is  deficient  in  organic  matter  and  but  scantily  covered  with  vegetation. 
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Soli  name. 

State  or  area.^ 

Acres. 

Cfa  w  ford  c  lay 

Kansas  4;  Texas  11,31 

184,384 
41,088 
40,064 
31,808 
14,976 
9,920 
1,216 

Pierre  clay 

South  Dakota!...' 

irirVlATirt  ftlay 

FansAfl6 

Vernon  day.. 

OklAhonia  1 ;  Texns  30 ...  . 

Mla3oarl3..i 

Morton  clay. 

North  Dakota  7:  Soath  Dakota 3    . 

T^^lfAc^y 

Missourl2 

Total 

323,456 

t  For  key  to  numbers  in  this  column  see  p.  733. 


8T0NT  CLAT  PHASE. 


The  soils  of  the  stony  clay  phase  of  the  clay  group  are  represented  by  the 
stony  clay  of  the  Crawford  series. 

This  soil  is  widespread  and  extensive,  but  owing  to  its  prevailing  rough  topog- 
raphy, excessive  stone  content,  and  shallow  depth,  it  is  utilized  mainly  for 
graadng  and  is  not  widely  developed  to  agriculture.  In  local  areas,  where  the 
material  is  comparatively  free  from  stone  and  has  favorable  depth  and  topog- 
raphy, it  is  utilized  successfully  for  the  production  of  general  farm  crops.  In 
some  localities  the  soils  are  adapted  to  grapes  and  tree  fruits. 

Crawford  stony  clay, — ^The  soil  is  dark  brown  or  reddish  brown  to  nearly 
black.  The  subsoil  is  typically  reddish  brown,  but  is  sometimes  a  yellow  brown. 
In  places  the  soil  material  is  directly  underlain  by  the  bedrock,  which  generally 
occurs  at  shallow  depths.  Both  soil  and  subsoil  usually  contain  a  large  quantity 
of  chert  and  limestone  fragments,  generally  In  sufficient;  amount  to  interfere 
with  cultivation.  The  topography  is  rough  and  hilly,  and  rock  outcrops  fre- 
quently occur.  The  soil  is  thoroughly  dissected  by  numerous  small  streams. 
Drainage  is  well  established  and  frequently  excessive  and  the  soil  is  rather 
deficient  in  moisture-retaining  capacity.  Owing  to  its  shallow  depth,  rough 
topography,  and  its  high  stony  content,  the  soil  is  in  general  best  adapted  to 
pasture,  and  is  usually  used  for  grazing.  Small  areas  on  the  more  moderate 
and  uneroded  slopes  are  utilized  to  some  extent  for  the  production  of  cotton, 
com,  wheat,  oats,  and  forage  crops.  Local  areas  are  well  adapted  to  grapes 
and  orchard  cropa 

Area  and  distribution  of  the  stony  clay. 


Soil  Dame. 

State  or  area.i 

Acres. 

TmnM  3, 11,96,98,31 

810,144 

I  For  key  to  numbers  in  this  column  see  p.  733. 


OUMBO  PHASE. 


This  phase  includes  soils  which,  when  classed  with  respect  to  texture,  prop- 
erly fall  within  the  clay  group,  but  the  areas  mapped  also  include  clay  loams 
and  silty  clay  loams.  The  structure  of  the  soil  is  such  as  to  render  it  sticky 
and  tenacious  when  wet,  highly  impervious  to  water,  and  hard,  compact,  and  re- 
fractory when  dry.  Its  structural  features  are  somewhat  similar  to  those  of 
the  adobe  soils  occurring  in  the  western  arid  and  semiarid  areas. 

A  small  quantity  of  alkali  is  usually  present  in  the  soils  of  the  gumbo  phase^ 
and  probably  accounts  in  part  for  the  intractable  character  of  the  soil  material. 

The  phase  has  been  recognized  under  one  soil  series  and  is  not  extensively 
developed.  Drainage  is  poorly  developed,  and  the  soil  is  generally  utilized  only 
for  grazing.  It  is  less  important  than  the  clay  member  of  the  same  series,  and 
can  not  be  used  for  agriculture  until  drainage  and  structural  conditions  are 
improved. 

Morion  gumbo, — While  this  soil  represents  a  condition  rather  than  a  distinct 
soil  type,  in  general  the  surface  soil  is  a  gray  clay  loam  or  clay  of  silty  texture 
to  an  average  depth  of  6  inchea    The  subsoil  is  a  gray  clay  loam  or  clay  of 
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lighter  color  and  higher  silt  content  The  soil  is  found  where  the  lignite  strata 
and  carbonaceous  alkali  shales  which  occur  through  the  Laramie  formation 
outcrop.  It  is  residual  and  Is  formed  from  these  strata.  It  Is  not  confined  to 
any  particular  area  of  distinct  topography,  and  may  occupy  sloping  hillsides  or 
fiat  areas.  The  surface  is  rough,  owing  to  settling  in  level  areas  or  to  land- 
slides on  slopes.  Ix)w.  stunted  cactus,  sagebrush,  and  other  alkali  and  drought 
resisting  plants  compose  the  natural  vegetation.  The  presence  of  alkali  salts 
and  Imperfect  drainage  render  the  soil  unproductive. 

Area  and  distribution  of  the  Chumho. 


Soil  name. 

State  or  area.* 

Acres. 

North  Dakota  7;  SouthDakotaS 

404,736 

1  For  key  to  numbers  in  this  colunm  see  p.  733. 
GLACIAL  MATERIAL. 

The  soils  derived  from  glacial  material  do  not  occur  extensively  In  the  Great 
Plains  region.  They  merely  represent  small  areas  of  soils  which  seem  to  have 
heen  derived  from  an  earlier  deposit  of  glacial  or  ice-laid  material  and  which 
owing  to  their  location,  are  included  within  the  Great  Plains  region  rather  than 
the  Glacial  and  Ix>essial  region  to  the  eastward. 

The  soils  are  represented  by  but  a  single  soil  series,  of  which  only  two  mem- 
bers have  been  recognized.  While  not  relatively  important  in  extent,  Lhey  are. 
where  not  too  gravelly,  well  adapted  to  agriculture  and  are  esteemed  for  general 
fSiiTmfng. 

DESCRIPTTON  OF  THE  SOIL  SEBIES. 

O'Neill  «eri6«.-— The  members  of  the  O'XeiU  series  are  essentially  dark-gray 
to  brown  soils,  underlain  by  light-brown  subsoils  resting  upon  sand  and  gravel. 
The  topography  varies  from  nearly  level  to  very  rough  and  broken.  The  series 
is  derived  by  weathering  from  a  bed  of  glacial  drift  which  underlies  the  loefl& 
The  surface  is  usually  modified  by  wind-blown  materials.  The  deeper  loamy 
members  of  the  series  have  a  high  value  for  general  farming  and  are  adapted  to 
fimall  grains,  com,  potatoes,  forage  crops,  etc. 

Area  and  dintribuiion  of  the  toitt  of  the  O'NeiU  series. 


SoUname. 

State  or  atea.1 

Aores. 

^'N«IH  Vffun      

Nthrmka? 

21i;968 

sraveUv  loam . .  -                                 

do 

Total 

350,908 

I  For  key  to  numbers  In  this  colnmn  see  p.  733. 

the  soil  types  and  their  use. 

Loam  Group. 

The  Great  Plains  region  embraces  comparatively  little  soil  derived  predomi- 
nantly from  glacial  material,  and,  so  far  as  recognized,  thia  ia  confined  te  a 
single  soil  series  and  to  the  loam  group  with  one  phase. 

The  loam  occupies  gullied  or  dissected  areas  and  has  a  deep  subsoil,  which 
occurs  at  comparatively  shallow  depths  and  consists  of  porous  sands  and 
gravels.  This  underlying  material,  with  the  prevailing  topography,  favors  ready 
surface  drainage  and  subdrainage,  so  that  the  soil  is  somewhat  better  drained 
and  earlier  than  the  average  soils  of  the  loam  group  occurring  in  the  other 
provinces  within  the  region.  The  soil  ia  friable  and  m^ow  and  la  retentive  of 
moisture  under  tillage.  It  requires  only  moderately  heavy  farming  eQaiiMDent 
and  is  well  adapted  to  general  farming  and  to  potatoes. 
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0*Neill  loam. — ^The  soil  is  dark  gray  to  brown  and  has  an  average  depth  of 
about  10  Inches.  The  upper  subsoil  is  light  yellowish-brown,  compact,  and  some- 
^^bat  heavier  than  the  soil  material.  At  an  average  depth  of  about  24  inches 
a  deeper  sobsoil,  consisting  of  a  porous  mass  of  sand  and  gravel,  is  encountered. 
The  topography  is  generally  undulating,  but  the  soil  areas  include  dissected  or 
sullied  slopes  along  stream  channels.  The  type  is  derived  mainly  from  glacial 
drift,  but  the  superficial  material  probably  includes  later  wind-laid  material 
or  alluvial  deposits  of  minor  streams  or  sheet  erosion.  The  type  is  friable  and 
retoitive  of  moisture,  but  is  well  drained.  It  is  adapted  to  com,  small  grains, 
and  potatoes,  and  in  local  areas  to  alfalfa. 

Area  and  distHbuiion  of  the  loam. 


Soflname. 

State  or  ar«a.i 

Aores. 

CNffnilimm 

Nebiastai? 

1S8,2I0 

1  For  key  to  number  in  this  column  see  p.  733. 
OBAVELLT  LOAM   PHASE. 

The  gravelly  loam  phase  is  similar  in  origin  and  in  general  topography  to  the 
loam  soil  occurring  under  this  series  and  province.  It  departs  from  the  loam 
in  the  more  shallow  depths  at  which  the  underlying  porous  sands  and  gravels 
are  encountered  and  in  the  more  gravelly  and  coarser  nature  of  the  soil  material. 
Surface  drainage  and  subdrainage  are  excessive  and  the  soil  is  not  retentive  of 
moisture  and  is  subject  to  drought  during  periods  of  deficient  rainfall.  It  is  for 
this  reason  of  subordinate  importance  in  agriculture  and  is  utilized  mainly  for 
grazing. 

O^NeUl  gravelly  loam. — ^The  soil  is  dark  gray  or  brown  and  prevailingly  of 
loam  or  sandy  loam  texture.  It  is  underlain  at  shallow  depths  by  a  stratum  of 
coarse  sand  and  gravel,  with  but  little  interstitial  material.  The  topography 
ranges  from  comparatively  level  or  undulating  in  eroded  areas  to  dissected  and 
hilly  in  the  vicinity  of  streams  The  type  is  derived  predominantly  from  glacial 
outwash  material,  but  the  superficial  soil  is  probably  in  part  of  wind-laid 
origin.  It  is  utilized  mainly  for  grazing,  to  which  it  is  well  adapted.  Drainage 
is  excessive  and,  ovdng  to  scanty  rainfall,  the  type  is  not  well  adapted  to  f&rm 
crops. 

Area  and  diatrihwtion  of  the  gravelly  loam. 


Boil  name. 

State  or  araa.1 

Acres. 

nTfAiii 0nkvttii« i(Mni                                                        .  .. 

Nebraska? 

211,968 

1  For  key  to  number  in  this  column  see  p.  733. 
LAKE-LAID  MATEBIAL. 

The  soils  derived  from  lacustrine  or  lake-laid  material  are  of  local  occurrence. 
They  are  represented  by  the  members  of  the  Randall,  Scott,  and  Hoisington 
series,  which  cover  comparatively  inextensive  areas.  Only  one  or  two  members 
of  each  of  these  series  have  been  encountered  in  this  province  and  these  are 
soils  of  heavy  texture.  The  material  was  derived  through  the  erosion  of  fine 
soil  material  and  its  deposition  in  shallow  waters  of  depressions  or  of  ponded 
drainage  courses 

The  soils  of  this  province  are  usually  deep,  and  where  well  drained  and 
properly  cultivated  are  productive  and  adapted  to  general  farming.  They  are 
naturally  poorly  drained,  however,  and  in  most  cases  artificial  drainage  is 
diiBcult  and  expensive.  Evoi  these  wet  areas  are  of  some  value  for  grazing 
and  for  the  production  of  wild  hay. 

7961»— 13 2T 
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DESORIPnON  OF  THE  SOIL  SERIES. 

HoiHnffion  series. — ^Tbe  soils  of  this  seriefl  are  dark  brown  or  dark  drab  and 
usually  black  when  wet  They  are  predominantly  compact  and  become  stldry 
when  wet,  readily  puddling,  and  baking  upon  exposure.  The  subsoils  are  dark 
drab  in  color  and  usually  heavy  and  compact.  The  material  is  derived  from 
adjoining  soils  originating  from  sandstone,  shale,  and  limestone,  and  has  been 
deposited  by  Intermittent  streams  or  sheet  waters  in  shallow  lakes  occulting 
undrained,  sinklike  depressions  in  upland  plains.  A  large  part  of  the  type  is 
submerged  during  rainy  periods.  Where  free  from  overflow  and  capable  of 
cultivation  the  soil  is  productive.  It  is  adapted  to  com  and  forage  crops,  such 
as  kaflr  and  sorghum. 

Area  and  distribution  of  the  soU  of  the  Hoisinffton  series. 


Soflnune. 

State  or  area.! 

Aorw. 

KlBflMlO 

aQyies 

>  For  key  to  number  in  this  oohimn  see  p.  7S8. 

RandaU  series. — ^The  soils  of  the  Randall  series  are  dark  drab  to  black. 
The  subsoils  are  usually  drab  or  dark  gray.  The  soils  of  this  series  consist  of 
lake-laid  sediments  washed  from  more  elevated  soils  derived  from  unconsoli- 
dated Tertiary  deposits.  They  occur  in  shallow  depressions  in  upland  plains, 
which  are  occupied  during  rainy  periods  by  temporary  lakes  or  ponds.  They 
are  entirely  without  natural  drainage,  are  subject  to  periodical  inundation,  and 
are  barren  of  vegetation.  Artificial  drainage  is  impracticable,  and  the  areas  are 
not  agriculturally  important 

Area  and  distribution  of  the  soil  of  the  Randatt  series. 


Soflmame. 

State  or  Braa.1 

Aorw. 

1l^«i4ftn<f1ftyt 

Tmmn 

1  For  key  to  number  In  this  oolamn  see  p.  783. 

*  This  soil  was  enoountered  only  In  reoonnolssanoe  work  in  areas  too  small  to  map  on  the  scale  need. 

Scott  series. — ^The  soils  are  dark  brown  to  drab.  The  subsoils  are  lighter 
drab  or  brown.  The  members  of  the  series  consist  of  lake-laid  material  eroded 
from  hifi^er-lying  loessial  soils  and  deposited  by  sheet  surface  waters  or  inter- 
mittent streams  in  the  shallow  waters  of  temporary  lakes  or  ponds  occupying 
local,  undrained,  sinklike  depressions  in  upland  plains.  The  soils  are  fre- 
quently heavy  and  refractory  and  are  poorly  drained.  They  are  subject  to 
periodical  submergence.  Where  not  subject  to  overflow  and  where  sufliciently 
well  drained,  they  are  productive  and  are  adapted  to  com,  small  grains,  alfiUfa, 
and  forage  crops. 

Area  and  distribution  of  th^  soils  of  the  Boott  series. 


Boflname. 

State  or  ana.1 

Aam. 

Ehwtt  flit  loam 

Kansas  10 ,           ,.    .  , 

e,91S 

siltYfitaiTloam... -      .-  - 

do 

l^tal    

69,iao 



I  For  key  to  number  in  this  oolamn  see  p.  7S3. 
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THE  SOIL  TYPES  AND  THEIR  USE. 
Silt  Loam  Gboup. 

The  lacustrine  or  lake-laid  sediments  of  the  Great  Plains  region,  so  far  as 
encountered  by  the  soil  survey,  are  soils  of  fine  texture.  The  coarser  material 
lias  a  silt  loam  texture,  and  is  included  in  a  single  soil  series,  represented  only 
by  the  slit  loam  group  with  one  phase. 

In  general  the  silt  loam  soils  are  well  drained,  but  in  some  areas  drainage 
is  inadequate,  and  owing  to  their  location  some  of  the  better-drained  areas 
suffer  from  Insuflicient  rainfall.  With  respect  to  utilization,  the  silt  loam  is 
comparable  with  the  soils  of  similar  texture  in  other  provinces  in  the  r^on. 
The  soil  requires  a  rather  heavy  farming  equipment  and  careful  management. 
It  is  adapted  to  a  heavy  type  of  general  farming,  and  is  best  suited  to  the 
production  of  grain  and  hay. 

Scott  sUt  loam. — The  soil  is  a  dark-brown  to  drab  silt  loam,  12  inches  deep. 
The  subsoil  from  12  to  24  Inches  is  a  light-drab,  smooth,  slightly  coherent  silt 
loam,  underlain  to  36  Inches  by  a  light-gray  silt  loam  which  is  very  Incoherent 
when  dry.  The  type  is  mainly  of  lacustrine  origin,  being  deposited  from  shal- 
low waters  standing  over  or  flowing  into  depressions.  The  material  is  derived 
from  erosion  of  loessial  soils  by  intermittent  streams  or  surface  waters  during 
rains.  The  type  usually  occupies  gentle  slopes  and  is  fairly  well  drained.  In 
places  small  amounts  of  alkali  salts  accumulate.  Where  the  rainfall  is  adequate 
the  soil  is  adapted  to  wheat  and  com,  and  these  constitute  the  principal  crops. 

Area  and  distriJmtion  of  the  sUi  loam. 


Soil  same. 

State  or  ar«a.i 

Aores. 

Sflott  irilt  VMim 

TTnnfAf  10 

6»013 

1  For  key  to  number  in  this  column  see  p.  783. 

Clay  Loam  Gboup. 

siltt  clat  loam  phase. 

The  silty  clay  loam  of  the  province  differs  from  the  silt  loam  soil  in  having 
a  flner,  heavier,  and  more  compact  surface  soil  and  a  heavier  and  more  imper- 
vious subsoil.  Its  drainage  Is  less  well  developed.  The  silty  day  loam  and  silt 
loam  are  Included  In  the  same  series. 

The  soil  is  colder  and  later,  and  requires  a  heavier  farming  equipment  and 
more  careful  management  and  thorough  tillage  than  the  silt  loam.  It  is  utilized 
mainly  for  the  production  of  com  and  alfalfa,  and  is  well  adapted  to  the  cereal 
and  hay  crops. 

Scott  silty  clay  loam. — ^The  soil  is  a  dark-brown  to  drab  silty  clay  loam  12  to 
16  Inches  deep.  It  is  rather  compact  and  refractory,  but  under  cultivation  it 
is  fairly  friable.  It  is  underlain  by  a  silty  clay  loam  to  a  depth  of  80  to  82 
inches.  The  subsoil  gradually  becomes  lighter  in  color  as  its  depth  increases, 
and  below  82  inches  it  changes  to  a  silty  clay  mottled  with  calcareous  material. 
The  subsoil  is  hard  and  brittle  when  dry,  but  plastic  when  moist  The  type  is 
of  lacustrine  origin.  The  parent  material  is  derived  from  erosion  of  more 
elevated  areas  of  loessial  soils  by  surface  waters  or  intermittent  streams,  and 
deposited  in  the  shallow  waters  of  temporary  lakes  in  local  depressions.  Where 
not  subject  to  flooding  the  soil  is  very  productive,  com  and  alfalfa  being  the 
principal  crops. 

Area  and  distribution  of  the  silty  dkty  loam. 


Soflname. 

State  or  area.1 

Aflns. 

fl4wttefltvfllAv1ffam 

ITftomM  10 

0,308 

>  For  key  to  number  in  this  ootnmn  see  p.  78S. 
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Clat  Oboup. 

The  lake-laid  soils  of  the  clay  group  in  the  Great  Plains  region  are  not  ex- 
tensive and  are  comparatively  local  in  occurreDce. 

The  soUs  are  compact  and  refractory,  and  the  soil  and  subsoil  material  is 
relatively  impervious.  Surface  drainage  is  prevailingly  deficient  The  soils 
generally  occupy  local  depressions,  and  a  great  part  of  the  area  covered  is 
subject  to  inundation  by  shallow  waters  during  rainy  periods. 

They  are  productive  where  drained,  carefully  managed,  and  thoroughly  cul- 
tivated, but  artificial  drainage  is  generally  impracticable. 

The  soils  are  not  generally  adapted  to  agriculture,  and  are  capable  of  utilisa- 
tion only  for  grazing  or  the  production  of  wild  hay  of  low  value. 

Randall  ctoi^.'-— This  type  is  a  dark-drab  or  black  clay  having  a  depth  of  36 
inches  or  more.  The  surface  8  to  12  inches  is  slii^tly  darker  in  color  than  the 
subsoil,  owing  to  a  greater  content  of  organic  matter.  The  soil  is  heavy  and 
sticky.  It  becomes  hard  and  sometimes  cracks  to  depths  of  several  feet. 
It  is  without  drainage.  The  type  occupies  the  bottoms  of  small  depressions, 
which  during  rainy  periods  are  occupied  by  intermittent  or  temporary  lakes. 
The  soil  has  been  formed  by  the  washing  of  finer  material  from  the  higher 
surrounding  Tertiary  deposits  The  soil  is  productive,  but  owing  to  inadequate 
drainage  it  is  rarely  cultivated,  except  around  the  higher  outer  edges. 

WIND-LAID  MATEBIAL. 

In  the  prairies  and  plains  the  winds  attain  a  higher  velocity  and  follow  a 
more  constant  direction  than  in  forested  areas  or  regions  of  greater  variation 
in  topography,  and  are  more  effective  as  an  agency  in  the  transportation  of 
soil  material  and  the  formation  of  soils. 

While  practically  all  of  the  lighter  soils  of  the  region,  where  not  protected 
by  vegetation  or  topography,  are  more  or  less  modified  by  drifting,  the  typical 
soils  of  the  wind-laid  province  are  most  extensively  developed  in  or  near  the 
central  part  of  the  Qreat  Plains  region.  The  wind-laid  soils  constitute  one 
of  the  smaller  provinces  of  the  region,  but  they  are  extensive  and  are  important 
in  agriculture. 

A  large  part  of  the  parent  material  consists  of  loessial  deposits  associ- 
ated with  the  soils  of  the  Glacial  and  Loessial  province  on  the  east.  These 
loessial  deposits  are  of  somewhat  doubtful  geologic  origin,  but  are  supposed  to 
have  been  formed  by  eolian  agencies.  They  are  generally  of  fine  texture, 
friable,  and  productive.  These  loessial  deposits  are  frequently  so  similar  to 
the  soils  of  the  residual  or  other  provinces  that  their  separation  is  difllcult 
They  formerly  covered  larger  areas  in  the  Great  Plains  region,  but  were  re- 
duced in  extent  by  erosion  or  other  agencies,  and  from  the  remaining  areas 
of  these  old  loessial  deposits  the  more  Important  of  the  wind-laid  soils,  includ- 
ing the  Derby,  Finney,  and  Colby  series,  have  been  derived.  These  soils,  which 
include  sandy  loams,  fine  sandy  loams,  loams,  and  silty  loams,  are  usually  re- 
tentive of  moisture  and  are  well  adapted  to  agriculture  both  with  and  without 
irrigation.  They  occur  in  districts  of  undulating  to  rolling  topography.  Local 
areas  are  dissected  and  broken  where  eroded  by  streams.  With  the  exception 
of  the  rougher  areas,  which  are  utilized  for  grazing,  they  are  devoted  to  the 
production  of  com,  small  grains,  and  forage  crops. 

In  some  localities  remnants  of  the  uneroded  loessial  material  have  become 
Intermingled  with  residual  material  derived  from  the  weathering  in  place  of 
calcareous  conglomerate  of  the  Tertiary  Mortar  Beds.  This  has  given  rise  to 
the  soils  of  the  Canyon  series,  which  is  represented  by  a  single  member,  usually 
of  eroded  broken  topograi^y,  and  of  Importance  mainly  for  grazing. 

In  other  places  areas  of  soil  material  blown  from  recent  alluvial  deposits  in 
stream  valleys  are  encountered.  Such  soil  areas  may  be  of  local  or  of  exten- 
sive occurrence.  Conditions  are  most  favorable  to  accumulation  of  the  soil 
material  on  the  side  of  wide  stream  valleys  opposite  to  the  direction  of  the  wind. 
The  soils  are  most  extensive  where  the  valleys  are  entrenched  but  little  below 
the  lev^  of  the  plain  and  are  traversed  by  wide,  shallow,  shifting  streams,  in 
which  wide  areas  of  sand  bars  or  of  recent  flood-plain  deposits  unprotected  by 
vegetation  are  exposed  during  periods  of  low  water.  Such  soils  are  represented 
by  the  Smithwiek  s^ies.   These  have  an  undulating  or  dunelike  topography,  are 

1  Encountered  only  as  small  local  depressions  In  the  areas  of  Amarillo  silty  clay  loam  in 
tbe  reconnoissance  survey  of  the  Panhandle  region  of  Texas,  and  not  separately  mapped. 
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usually  exceBSlyely  drained,  and  are  subject  to  surface  drifting.  The  series  is 
represented  by  the  fine  sand  and  the  sandy  loam  types,  which  are  successfully 
utilised  for  general  farming  in  good  seasons. 

In  other  districts  of  the  Great  Plains  occur  ezt^isive  areas  of  wind-laid  soils 
derived  from  sandy  material  of  the  unconsolidated  fluviatile  Tertiary  deposits. 
These  deposits  are  represented  by  the  soils  of  the  Valentine  series,  which  so  far 
as  encountered  are  soils  of  ll^^t  texture. 

DESCRIPTION  OF  THE  BOIL  SERIES. 

Canyon  serieB, — The  soils  of  the  Canyon  series  are  light  brown  or  ashy  brown, 
and  the  subsoils  are  yellowish  gray.  Both  soil  and  subsoil  usually  contain 
fragments  of  disintegrated  soft  calcareous  conglomerate  of  the  Tertiary  Mortar 
Bed&  The  members  of  the  series  are  mainly  derived  from  loessial  material 
but  contain  residual  material  from  soft  calcareous  conglomerates,  sands,  and 
finer  deposits  of  the  Tertiary  formations.  The  topography  is  hilly  and  eroded, 
and  the  greater  part  of  the  areas  covered  by  the  series  is  suitable  only  for  grac- 
ing. Where  locally  capable  of  cultivation  the  soils  are  best  adapted  to  com  and 
to  such  forage  crops  as  kafir,  mllo,  and  sorghum. 

Area  and  distribution  of  the  soil  of  the  Canyon  aeries. 


Sou  Dame. 

Stete  or  area.> 

Aores. 

OEnyon  Ioaoi ^..^,-...^. ^ ^,.-^,^,--^,.,. 

Kansas  10;  Nebraska? 

798,676 

1  For  key  to  numbers  in  this  oolamn  see  p.  733. 

Colby  series. — The  soils  are  ashy  gray  or  brownish  gray.  The  upper  subsoil 
is  of  similar  or  slightly  lighter  color  and  of  heavier  texture  and  compact  struc- 
ture and  is  2  to  8  inches  thick.  The  deeper  subsoil  is  a  light-yellowish  or  yellow- 
ish-brown silt  loam  of  mealy  consistency  and  friable  character.  The  members 
of  the  series  are  of  wind-laid  origin  and  are  derived  from  loessial  deposita  The 
surface  portion,  comprising  the  soil  and  upper  subsoil  material,  has  been  con- 
siderably weathered.  The  topography  is  comparatively  level  to  sharply  rolling. 
The  soils  are  well  drained  and  are  well  adapted  to  general  farm  crops  with 
fiivorable  climate.    Wheat,  com,  and  forage  crops  are  the  principal  producta 

Area  and  distribution  of  the  soU  of  the  Colby  series. 


Soil  name. 

state  or  area.i 

Acres. 

Oolbyifltloam . 

Kansas  10;  Nebraska  1>,  7.... 

18,079,424 

1  For  key  to  numbers  In  this  column  see  p.  733. 

I  The  put  of  the  area  not  oovered  by  the  reoonnoissance  survey. 

Derby  series. — ^The  soils  of  this  series  are  yellowish  brown  to  reddirii  brown 
and  are  underlain  by  reddish-brown  subsoils,  which  in  the  lighter  members  are 
somewhat  heavier  and  more  compact  than  tbe  soil  material.  The  members  of 
the  series  are  of  wind-laid  origin  and  are  derived  from  loessial  deposita  They 
occur  in  rolling  upland  prairie  regions  and  are  well  drained.  They  are  well 
adapted  to  grains  and  other  staple  farm  crops  of  the  region  in  which  they  occur, 
and  are  utilised  mainly  for  the  production  of  com  and  wheat. 

Area  and  distribution  of  the  soil  of  the  Derby  series. 


Soil  name. 

state  or  aiea.i 

Acres. 

Derby  loam 

Kansas  11 

ao,4io 

I  For  key  to  number  In  this  odumn  see  p.  733. 
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Finney  aeriea.— The  soils  range  in  d^th  from  a  few  inches  to  several  feet, 
and  vary  in  color  from  light  brown  to  nearly  black.  The  subsoils  are  lighter 
brown.  The  topography  varies  from  nearly  level  to  rolling  and  rough,  and 
excepting  in  some  small,  depressed  areas  both  snrface  and  nnderdrainage  are 
well  developed.  The  soils  are  sometimes  subject  to  erosion.  They  are  mainly 
of  wind-laid  origin  and  are  derived  from  loessial  material.  This  may  be  in  the 
form  in  which  it  was  originally  deposited  or  it  may  be  subsequently  modified 
by  eolian  action.  Locally  it  may  include  material  washed  from  higher  areas 
into  small  depressions.  The  heavier  soils  of  the  series  can  be  dry  farmed  to 
advantage  and  would  be  Improved  by  irrigation.  They  are  utilised  mainly  for 
the  production  of  com,  small  grains,  alfalfa,  and  clover.  The  lighter  soils  have 
a  broken  topography.  They  are  open  and  porous  and  are  easily  drifted.  They 
are  best  adapted  to  grazing. 

Area  and  disirihvtion  of  the  9oiU  of  the  Finney  aeriea. 


Boa  name. 

Btato-orarea.! 

Aom. 

Flii*M'y  tindj  loAm    .. ......  ^ 

KaniHHia ,     .    . 

«,272 
401S 
11.006 

Am  "(P^dy  loam 

Kfihi^Vfti.                       ,      . 

loMn....T 

do 

Total 

57.40S 

1  For  key  to  numban  In  thia  ooturnn  see  p.  733. 

amithwick  series. — ^The  soils  of  the  Smithwick  series  are  light  brown  or 
grayish  brown  to  yellowish  brown.  The  subsoils  are  yellowish  brown.  The 
series  consists  of  wind-laid  material,  generally  blown  from  alluvial  soils  of 
light  texture  occupying  wide  sandy  bottoms  and  terraces  in  stream  valleys,  and 
derived  from  crystalline  rocks  with  some  admixture  of  material  from  sedi- 
mentary rocks  and  from  unconsolidated  Tertiary  deposits  occupying  stream  out- 
wash  plaina  The  members  of  the  series  occupy  areas  of  undulating  to  hillocky 
or  dunelike  topography.  They  are  somewhat  subject  to  drifting  and  are  usually 
excessively  drained,  but  are  fairly  retentive  of  moisture,  and  are  adapted  to 
melons,  cantaloupes,  and  truck  crops.  Com,  sorghum,  kaflr,  and  vegetables  are 
the  principal  products. 

Area  and  distrilmtion  of  the  soils  of  the  Smithtoiok  series. 


SoflDanw. 

State  or  area.t 

I    Acres. 

(f  mlthwltflr  ftn^  f^r\<\ 

Kansas  6 

South  Dakota  3 

23,104 

imndy  loam. 

60120 

Total 

92,234 

1  For  key  to  numbers  In  this  oolumn  see  p.  733. 

Valentine  series. — ^The  Valentine  series  consists  of  brown  to  dark-brown  sella 
In  the  loamier  members  the  soils  are  slightly  sticky.  The  subsoils  are  light  brown 
to  brown  and  usually  heavy.  Below  3  feet  they  grade  into  loose  sands.  The  mem- 
bers of  this  series  consist  of  wind-laid  material  derived  mainly  from  the  sandy 
strata  of  the  stream  outwash  plain  deposits  of  Tertiary  age,  and  are  associated 
with  Dunesand.  They  occupy  level,  terracelike  areas  along  the  streams  and  val- 
leys and  basins  in  the  sand-hill  regions.  In  some  places  the  material  has  been 
modified  by  alluvial  agencies.  The  topography  ranges  from  almost  level  fiats  to 
dune-shaped  hills.  The  members  of  the  series  are  usually  well  drained,  and  in 
outlying  areas  the  water  table  is  encountered  near  the  surface.  The  soils  are 
adapted  to  com,  potatoes,  truck,  forage,  and  hay  crops.  Small  grains  are  grown 
to  a  limited  extent. 
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Area  and  disMlmtion  of  the  soils  of  the  Valentine  aeries. 


Soil  name. 

Steteorana.1 

Aons. 

Vsl4nt^«a«nd 

N«brMkii7 

164  308 

loamymnd 

do 

177',40B 
725,700 

Aim  mnd  j  loom 

do 

ToW 

1,057,586 

I  For  key  to  ntunlMr  in  this  oolomn  eee  p.  738. 
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Sand  Oboup. 

The  soils  of  the  sand  group  of  the  Wind-laid  province  have  been  recog- 
nized under  but  one  series.  The  surface  material  of  this  type  Is  more  com- 
pact and  loamy  than  the  average  sanda  The  deeper  subsoil  Is  Incoherent  and  Is 
not  retentlTe  of  moisture.  The  soil  Is  subject  to  some  variation  In  topography 
and  drainage.  It  Is  usually  w^l  drained,  and  In  higher  areas  of  undulating 
topography  drainage  Is  excessive.  .  In  low-iying  depressions  surface  drainage  Is 
poor  and  the  water  table  occurs  at  shallow  deptha  The  soil  occurs  In  regions 
of  light  rainfall,  and  exposed  areas  are  subject  to  wind  blowing. 

The  soil  Is  generally  used  for  graEing  and  the  production  of  wild  hay,  which 
Is  grown  In  the  lower  lying  areas,  where  drainage  is  poor.  It  Is  naturally  adapted 
to  truck  crops,  melons,  etc.,  but  poor  drainage.  Inadequate  moisture  supply,  and 
the  lack  of  tranq;)ortatlon  facilities  and  markets  prohibit  Its  use  for  these  pur- 
poses. Com,  alfalfa,  and  other  general  farm  and  forage  crops  can  be  grown  In 
areas  where  moisture  conditions  are  favorable,  the  general  adaptability  of  the 
soil  to  agriculture  being  somewhat  higher  under  such  conditions  than  Is  that 
of  the  sand  types  In  general. 

Vcdentine  sand. — ^The  soil  Is  a  brown  to  dark-brown  medium  to  fine  sand, 
which  usually  extends  to  a  depth  of  6  to  12  inches.  The  subsoil  Is  light  brown 
In  color  and  similar  to  the  soil  in  texture,  becoming  yellowish  and  loose  and 
Incoherent  below  36  Inches.  The  soil  and  upper  subsoil  material  Is  moderate 
sticky  when  wet  The  topography  Is  comparatively  level  to  undulating,  and 
the  surface  Is  occasionally  broken  by  small  ridges  or  dunes  of  wind-blown  sand. 
Level  flats,  which  have  the  appearance  of  terraces,  lie  between  the  sand  hills  and 
the  lower  lying  soil  areas.  The  material  Is  derived  from  unconsolidated 
Tertiary  deposits  laid  down  as  outwash  plains  and  subsequently  modified  and 
transported  by  wlnda  The  type  is  usually  well  drained,  but  in  lower  lying 
areas  the  water  table  is  near  the  surface.  The  soil  Is  friable,  easily  tilled,  and 
Is  utilized  mainly  for  the  production  of  wild  hay.  Com  Is  grown  to  a  limited 
extent  with  fklr  results,  and  with  sufiklent  moisture  and  well-developed  sub- 
drainage  the  type  Is  adapted  to  alfalfa. 

Area  and  distribution  of  tJ^  sand. 


Soil  name. 

State  or  area.t 

Aoree. 

VsifntinAffuid        ^    . 

Nfbra8ka7 

154,808 

1  For  key  to  number  in  this  oolomn  dee  p.  783. 
LOAMY   SAITD  PHASE. 

The  loamy  sand  Is  in  this  province  confined  to  a  single  soil  series.  It  differs 
from  the  sand  of  the  same  series  In  having  a  slightly  more  loamy  texture  and 
greater  water-holding  capacity.  Drainage  Is  less  rapid  than  In  the  sands.  It 
occupies  low-lying  flats  or  depressed  areaa  The  soil  Is  friable  and  requires  only 
a  light  farming  equipment  It  Is  superior  to  the  sand  of  the  province  for  form- 
ing and  Is  deVoted  mainly  to  forage  crops  and  general  farming  and  to  the  pro- 
duction of  potatoes.    Poorly  drained  areas,  which  occur  locally,  are  devoted  to 
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grazing  or  to  the  production  of  wild  liay.    With  good  markets  and  transporta- 
tion facilities  melons  and  early  truck  crops  could  be  produced  successfully. 

Valentine  loamy  sand, — ^The  soil  is  brown  to  dark  grayiab  brown,  and  tlie 
subsoil  is  lighter  brown  in  color  and  of  somewhat  lighter  texture  and  more 
porous  structure,  beoomiag  loose  and  incoherent  In  the  deeper  section.  The 
type  is  derived  from  unconsolidated  or  loosely  consolidated  stream  outwaA 
plain  deposits  of  the  Tertiary  formations,  subsequently  modified  and  transported 
by  winda  It  occupies  depressed  basins  or  flats  in  the  sand-hill  districts,  or  com- 
paratively level  terracelike  areas  in  stream  valleys.  It  Is  devoted  mainly  to  the 
production  of  com,  forage  crops,  and  potatoes,  and  in  the  depressed  areas  is 
extensively  used  for  wild  hay. 

Area  and  dUirihuHon  of  the  loamy  aaind. 


Sofloame. 

Bteto  or  araa.> 

Acres. 

VilfntfMi/i*»iyiianfl .... 

NebraskaT 

177,408 

>  For  key  to  number  in  tbii  ooliunn  aee  p.  733. 
Fink  Sawd  Gbottp. 

The  fine  sand  of  the  EoUan  or  wind-laid  province  of  the  Great  Plains  region 
has  been  encountered  only  under  one  soil  series. 

In  this  case  the  topography  ranges  from  gently  undulating  to  hiUocky  and 
wind  blown.  The  soil  and  subsoil  are  loose,  porous,  and  leachy,  and  are  nat- 
urally deficient  in  moisture-holding  capacity.  When  cultivated  or  denuded  of 
native  vegetation  the  type  is  subject  to  destructive  drifting.  The  soil  is  easily 
maintained  in  good  tilth,  and  where  protected  from  winds  and  intensively 
cultivated  is  moderately  retentive  of  moisture.  Areas  of  good  location  and 
sufllcient  rainfall  are  devoted  to  some  extent  to  the  production  of  com,  kafir, 
sorghum,  and  vegetables,  the  yields  usually  being  light  The  type  requires  but 
light  farming  equipment  Where  supplied  with  sufficient  moisture  and  callable 
of  irrigation,  and  with  good  markets  and  transportation  facilities,  melons,  canta- 
loupes, and  early  truck  crops  can  be  profitably  grown.  The  type  has  a  lower 
agricultural  value  than  the  loamy  sands  of  the  province. 

Qmiihwick  fine  sand, — The  Smithwick  fine  sand  Is  a  gray  to  brownish-gray 
or  light-brown  fine  sand,  8  to  15  inches  in  depth,  underlain  by  a  brown  or 
yellow  fine  sand,  extending  to  depths  of  from  3  to  several  feet  The  topog- 
raphy is  undulating  to  blllocky  and  dunelike,  the  materal  having  been  trans- 
ported and  left  In  its  present  condition  by  winds.  The  soil  is  derived  mainly 
from  stream  outwash  plain  or  alluvial  soils  of  light  texture,  occupying  stream 
valleys,  and  derived  mainly  from  crystalline  rocks,  but  to  some  extent  from 
sedimentary  rocka  When  not  protected  by  vegetation  the  type  is  subject  to 
blowing,  so  that  great  care  is  necessary  in  Its  cultivation.  Drainage  is  ex- 
cessive, though  where  a  surface  mulch  is  maintained  the  soils  hold  sufficient 
moisture  for  the  producticm  of  light  yields  of  com,  kafir,  sorghum,  and  vegeta- 
bles.   The  jtype  is  probably  best  suited  to  vegetables,  melons,  cantaloupes,  etc. 

Area  and  diBiriJmtion  of  the  fine  sand. 


Soflnsiiie. 

Stete  or  aree.i 

Xfwm. 

fltnftif  wiffk  **«•  Muxl 

ir.nf.ff  A 

31,104 

i  For  key  to  number  in  this  colainn  see  p.  73S. 
Sandt  LoAii  Gbottp. 

The  sandy  loam  soils  derived  from  wind-laid  material  in  the  Great  Plains 
region  have  been  encountered  under  two  soil  seriea 

There  is  some  variation  between  these  two  members  of  the  group  in  topog- 
raphy and  tn  the  underlying  material.  In  general  the  topography  is  undulating 
or  rolling,  but  in  places  the  surface  is  quite  hilly.    Dunelike  undulations  corn- 
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monly  occur.  The  surface  material  is  loamy  and  fairly  ret^itlve  of  moisture, 
and  it  does  not  drift  to  any  great  extent  under  judicious  management,  except  In 
more  exposed  situations.    Drainage  is  well  established. 

The  soils  are  devoted  mainly  to  grazing  and  to  the  cnltivation  of  com,  wheat, 
oats,  sorghum,  and  alfalfa.  They  are  superior  to  the  lighter-textured  soils  of 
tJbe  province  for  general  farming,  but  with  ample  moisture  supply,  favorable 
transportation  conditions,  and  good  markets  they  are  somewhat  better  adapted 
to  melons,  potatoes,  early  tomatoes,  and  other  early  truck  crops  than  to  the  gen- 
eral tsLTm  crops.  They  require  but  a  light  and  inexpensive  farming  equipment, 
and  are  mellow  and  friable  under  cultivation. 

FkMey  sandy  loam, — ^The  soil  is  a  light-brown  to  dark-brown  medium  to  fine 
sandy  loam,  ranging  in  depth  from  a  few  inches  to  several  feet  This  is  always 
underlain  by  a  light-brown  or  brown  silt  loam,  which  is  sometimes  quite  heavy 
and  usually  extends  to  a  great  depth.  The  type  is  formed  largely  of  wind- 
blown sandy  material  overlying  loessial  deposits  or  the  Plains  marl  of  unconsoli- 
dated Tertiary  deposita  The  superficial  material  is  derived  from  drifting-sand 
areas  or  from  sandy  Tertiary  deposits.  The  same  form  of  weathering  has 
affected  the  texture  of  the  soil,  which  contains  a  high  percentage  of  clay  and 
silt  It  is  free  from  alkali,  but  the  subsoil  contains  a  large  amount  of  lime. 
The  surface  is  generally  rolling,  especially  in  upland  areaa  Drainage  is  well 
developed,  and  by  reason  of  the  heavy  subsoil  it  is  retentive  of  moisture.  Sor- 
l^um  and  alfalfa  are  the  principal  crops.  A  great  part  of  the  type  is  used  for 
grazing. 

Smithtoick  sandy  loam, — ^This  soil  to  a  depth  of  8  to  12  inches  is  a  brown 
sandy  loam  and  is  underlain  by  a  yellow  or  yellowish-brown  sandy  loam  having 
a  slightly  reddish  tinge.  Below  24  to  30  Inches  the  subsoil  is  lighter  in  color 
and  in  texture  and  consists  of  a  loamy  sand.  Enough  silt  and  clay  are  present 
to  give  the  soil  a  loamy  character.  This  fine  material  renders  the  soil  coherent, 
so  that  the  material  will  stand  as  firmly  in  banlcs  as  heavier  soils.  It  is  derived 
from  wind-blown  material,  mainly  from  crystalline  rocks,  but  includes  some 
material  from  sedimentary  rocks,  transported  along  stream  bottoms  in  broad 
river  valleys.  This  material  has  not  usually  been  moved  far  by  winds.  The 
surface  is  rolling  to  hilly  and  in  most  cases  dunelika  Com,  wheat,  and  oats 
are  grown,  and  fbir  yields  are  secured.  It  is  a  good  truck  and  melon  soli,  and 
tomatoes,  watermelons,  and  potatoes  have  been  grown  with  much  succesa 

Area  and  distribution  of  the  sandy  loam. 


Sofl 


Stete  or  area.> 


Acres. 


SmlUiwiok  atnd7  loun. . 
FlmieyaaiMiyloftin 


South  Dakota  8. 
~         3 


(S9,iaa 
6,873 


Total. 


76,8t» 


1  For  key  to  nnmbers  in  this  oolaxnn  aee  p.  738. 
Fine  ^aivdt  Loam  Group. 

The  fine  sandy  loams  of  this  province  have  been  recognized  under  two  soil 
seriea 

These  two  members  differ  widely  in  topography  and  in  drainage.  One  has 
a  rou^  broken,  and  eroded  topography  with  excessive  drainage,  while  in  the 
other  the  surface  is  comparatively  flat  to  gently  rolling  and  eroded  only  in  the 
vicinity  of  stream  channels. 

The  soil  and  subsoil  readily  absorb  surface  waters,  and  where  drainage  Is 
not  excessive  they  are  retentive  of  moisture  under  cultivation.  The  rou^^er 
and  more  excessively  drained  and  easily  eroded  areas  are  not  suitable  for  agri- 
culture and  are  best  adapted  to  grazing.  With  suitable  topography  and  mod- 
erate drainage  the  fine  sandy  loams  are  slightly  superior  to  the  sandy  loam 
soils  for  general  farming.  The  soil  is,  however,  best  adapted  to  a  rather  light 
type  of  farming  and  is  also  suited  to  the  production  of  moderately  early  truck 
crops.    Ck)m,  potatoes,  small  grains,  and  forage  crops  are  the  principal  products. 

F^mey  fine  sandy  loam, — The  soil  consists  of  very  light  brown  to  grayish- 
brown  fine  sandy  loam  from  6  to  10  inches  deep.  The  subsoil  has  practically 
the  same  texture,  but  a  lower  humus  content,  which  gives  it  a  lighter  color. 
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The  type  occupleB  blnffs  and  areas  of  rongfa,  broken  topography  whidi,  with  the 
loose,  porous  stmctnre  of  the  material,  permits  thorough  drainage.  It  is  of 
wind-laid  origin,  is  derived  from  loess  deposits,  and  erodes  readily.  The  type 
occurs  mainly  as  grass-covered  prairie  and  is  used  for  pasture,  behig  loo 
droughty  for  extensive  agriculture. 

Valentine  fine  Bondy  loam. — ^The  soil  is  a  light-brown  fine  sandy  loam  with 
an  average  depth  of  14  inches.  The  subsoil  is  lighter  brown  in  color  and  usu- 
ally a  sandy  loam  in  texture.  The  type  occupies  comparatively  level  to  gently 
rolling  areas,  and  in  the  vicinity  of  streams  the  soil  bodies  are  frequently  dis- 
sected and  eroded.  The  more  level  areas  occur  along  terracelike  flats  in  stzeam 
valleys.  The  material  is  derived  from  unconsolidated,  sandy  Tertiary  depoetts 
distributed  as  stream  outwash  plain  material  which  has  been  subsequently 
wind  blown.  It  is  composed  mainly  of  feldspar  and  other  minerals  from  crys- 
talline rocks  which  have  been  modified  subsequent  to  their  deposition  by  weath- 
ering in  place.  The  type  is  productive,  readily  absorbs  surface  waters,  and  is 
well  adapted  to  vegetables  and  truck.  Com,  potatoes,  and  forage  crops  are  the 
principal  products.    Wheat  and  oats  are  grown  to  some  extent 

Area  and  diBiriJiuiion  of  the  line  Bandy  loamB, 


state  or  araa.> 


VilmtiiM  fine  Mundy  UMm . 
Ffnney  flue  eandy  loun. . . . 


Nebnflka?.. 
Nebnekai.. 


7aS,7B0 
40,  IS 


Total. 


786,888 


'  For  key  to  niunbon  to  this  oolimm  see  p.  733. 
Loam  Geouv. 

The  soils  of  the  loam  group  predominate  in  the  comparatively  ineztenflive 
Wind-laid  province  of  the  Great  Plains  r^on.  They  have  been  mapped  under 
three  soil  series. 

Two  members  of  the  group  occupy  areas  of  comparatively  level  or  gently 
rolling  topography  and  are  underlain  by  moderately  heavy,  but  not  impervious, 
subsoils.  They  are  retentive  of  moisture  under  cultivation,  but  naturally 
somewhat  droughty,  owing  to  light  rainfall.  Drainage  is  well  establlriied  and 
but  few  areas  are  subject  to  erosion.  The  other  member  of  the  group  has  a 
hilly  and  eroded  topography.  Surface  drainage  is  excessive  and  the  rainfiill  is 
Inadequate. 

The  areas  of  rough  topography  and  deflcioit  moisture  supply  are  utilised 
mainly  for  grazing,  although  com  and  the  more  drought-resistant  crops,  such 
as  kafir,  milo,  and  sorghum,  are  grown  with  fair  success  in  favorable  seasons 
on  local  areas  suitable  for  cultivation.  The  more  typical  areas,  where  favorably 
located  with  respect  to  climate  and  topography,  are  devoted  mainly  to  the  pro- 
duction of  com,  wheat,  oats,  and  hay. 

The  soil  is  friable  and  retentive  of  moisture  under  cultivation.  It  is  best 
adapted  to  a  moderately  heavy  type  of  general  farming  and  requires  a  rather 
heavy  farming  equipment  for  efficient  and  economical  management. 

The  group  as  a  whole  is  superior  to  the  soils  of  the  preceding  groups  of  the 
province  in  moisture-retaining  capacity  and  in  adaptability  to  general  farming. 

Canyon  loam. — ^The  typical  soil  is  an  ashy-brown  loam  of  sdlty  texture  carry- 
ing a  high  percentage  of  fine  sand.  The  subsoil  to  a  depth  of  more  than  36 
inches  is  a  yellowish-gray  silt  loam.  Fragments  of  the  calcareous  conglomerate, 
known  as  Mortar  Beds,  are  scattered  through  both  soil  and  subsoil.  The 
topography  is  always  hilly  and  the  greater  part  of  the  type  is  too  ron^  to 
farm.  The  material  is  derived  mainly  from  wind-laid  loessial  deposits,  but 
both  soil  and  subsoil  Include  residual  material  from  the  soft  calcareous  con- 
glomerates, sands,  and  finer  Tertiary  deposits.  The  type  is  used  mainly  for 
pasture.    Com,  kafir,  and  milo  are  the  most  profitable  crop& 

Derly  loam.— This  type  is  a  mellow,  yellowish-brown  to  reddish-brown  silty 
loam  10  inches  deep,  grading  almost  imperceptibly  into  a  reddish-brown  heavy 
and  compact  silty  loam  subsoil.  The  type  is  of  wind-laid  origin  and  derived 
from  loessial  material.    It  occupies  rolling  upland  prairie  and  is  well  drained. 
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Com  and  wheat  are  the  principal  crops,  com  yielding  about  25  bushels  and 
wheat  18  bushels  per  acre. 

Finney  loam,— The  surface  soil  is  a  brown  loam  of  silty  or  very  fine  sandy 
texture  with  an  average  depth  of  14  inches.  The  subsoil  is  a  grayish-brown  or 
yellowish-brown  to  chocolate  colored  heavy  silty  loam  or  light  clay  loam,  be- 
coming lighter  in  texture  at  depths  of  24  to  30  inches.  The  type  is  locally 
known  as  "  hard  land."  It  occupies  level  to  gently  rolling  uplands.  Drainage 
is  w^l  established,  and  the  type  generally  free  from  erosion.  The  material 
is  of  wind-laid  origin  and  derived  from  loess.  A  heavy  growth  of  grasses  has 
provided  a  large  amount  of  organic  matter,  making  the  soil  very  productive 
and  well  adapted  to  a  large  variety  of  crops.  Com,  wheat,  oats^  alfklfa,  clover, 
broom  grass,  and  fescue  do  well,  although  the  crops  are  frequently  injured  by 
droughts.    Corn  and  wheat  are  the  principal  crops  grown. 

Area  and  dlatriJmtion  of  the  loams. 


Soflname. 

state  or  area.^ 

Aores. 

CrPff  Ton  loam 

Kansas  10;  Nebraska? 

KffilMMf  11 

792,676 
a0,418 
11.008 

Derby  loam 

Flnne  J  loam 

NAhnuf^  4 

Total 

834,000 

1  For  key  to  numbers  in  this  colunm  see  p.  733. 
Silt  Loam  OiM>up. 

The  silt  loam  group  in  this  province  has  be»i  recognized  under  but  one  soil 
series,  which  is  represented  only  by  the  silt  loam  type.  It  Is,  however,  of  wide- 
spread and  extensive  occurrence  in  the  central  part  of  the  Qreat  Plains  region. 

The  soil  is  rather  compact  and  slightly  inclined  to  puddle  when  wet  and  to 
iNike  when  exposed  during  dry  periods.  It  is  friable  under  cultivation  and  is 
readily  maintained  in  a  mellow  condition.  A  rather  heavy  farming  equipment 
is  required  for  its  effective  cultivation.  The  topography  and  drainage  vary 
somewhat,  but  the  surface  contour  is  generally  such  as  to  permit  the  use  of 
fftrm  machinery.   - 

The  soil  is  not  subject  to  wind  drifting  and  is  retentive  of  moisture.  It  is 
adapted  to  a  rather  heavy  type  of  general  farming  where  moisture  conditions 
are  favorable.  Rainfall  Is  usually  deficient  in  the  more  western  areaa  Ck>m, 
wheat,  and  forage  crops,  including  sorghum,  kaflr,  and  related  products,  are  the 
principal  crops.  Under  similar  conditions  of  climate  and  topography  the  soil 
is  closely  allied  with  members  of  the  loam  group  in  its  relation  to  agriculture, 
but  it  is  somewhat  better  adapted  to  a  heavy  type  of  general  farming. 

Oolhy  9Ut  loam, — ^The  soil  is  an  ashy-gray  to  brownish-gray  silt  loam  with  a 
small  content  of  fine  sand  and  clay,  ranging  in  depth  from  6  to  24  inches.  It 
has  a  compact  structure,  and  under  favorable  moisture  conditions  the  type  is 
friable  and  easily  cultivated.  The  upper  layer  of  the  subsoil,  varying  from  2 
to  8  inches  in  thickness,  is  a  compact  silty  clay  loam  or  clay.  This  is  underlain 
to  a  depth  of  more  than  3  feet  by  a  light-yellow  or  yellowish-brown  silt  loam 
having  a  smooth  mealy  feel  characteristic  of  the  unweathered  loess.  The 
topography  ranges  from  almost  level  to  sharply  rolling.  The  type  is  of  wind- 
laid  origin  and  is  derived  from  the  weathering  of  loess,  and  the  thickness  of 
the  two  upper  zones  represent  the  extent  of  this  process.  The  lower  subsoil 
Is  loess  which  is  but  little  altered.  The  type  is  retentive  of  moisture  and  is 
adapted  to  the  general  farm  crops.  Wheat,  corn,  sorghum,  kaflr,  and  other 
forage  crops  are  extensively  grown. 

Area  and  distribution  of  the  sUt  loam. 


Soil  name. 

State  or  area.i 

Acres. 

r^lKv  Mt  iMtn 

Kansas  10:  Nebraska  1.7 

18,079,494 

^  For  key  to  numbers  in  this  oolumn  see  p.  733. 
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ALLXrVTAL  PAN  AND  VALLEY  SILLZNO  XATBBLAX. 

The  alluvial  tAn  and  valley-filling  boUb  have  beni  derived  from  the  great 
areas  of  Tertiary  deposits,  with  those  less  extensive  areas  of  local  alluvial 
fan  and  foot-slope  material.  These  deposits  are  typically  unconsolidated,  but 
indiide  certain  cones  or  belts  of  material  which  is  usually  calcareous  and 
more  or  less  indurated  or  cemented. 

A  large  part  of  the  Tertiary  deposits  is  composed  predominantly  of  frag- 
ments of  quartz  and  feldspar  which  have  in  places  undergone  weathering. 
The  feldspar  often  imparts  a  reddish  tint  to  the  soil  and  subsoil.  In  many 
cases  these  have  been  washed  into  and  concentrated  in  the  subsoil  material, 
giving  rise  to  a  group  of  soils  marked  by  subsoils  of  higher  day  content  and 
more  compact  structure  than  the  surface  material.  The  lower  portions  of  the 
Tertiary  deposits  are  often  highly  calcareous,  and  some  of  the  soil  types  are 
marlced  by  the  presence  of  this  calcareous  material  in  the  subsoil. 

The  soils  derived  from  the  deeper  deposits  of  the  quartz-bearing  crystalline 
rocks  are  represented  in  the  Colorado  and  Pratt  series,  which  occur  extensively 
in  the  western  parts  of  the  Great  Plains.  Those  soils  which  are  derived  from 
calcareous  deposits  or  are  underlain  at  shallow  depdis  by  calcareous  beds  are 
included  in  the  Fowler,  Oreensburg,  and  Richfield  series.  Some  of  the  weath- 
ered deposits  of  the  Tertiary  beds  are  loose  and  porous,  and  where  encountered 
within  the  soil  section  have  given  rise  to  porous,  leachy  subsoils  such  as  those 
of  the  Albion  seriea 

Small  areas  of  soil  encountered  in  the  east-central  part  of  the  Great 
Plains  region,  outside  the  region  of  Tertiary  deposits,  consist  of  local  alluvial 
fan  or  foot-slope  material.  These  soils  are  associated  in  origin  with  the  soils 
already  mentioned.  Some  are  characterized  by  a  substratum  of  granitic  bed- 
rock, the  subsoil  being  in  part  residual,  and  are  included  under  the  Tishomingo 
series.  Others  are  distinguished  by  the  occurrence  of  diert  fragmrats  and  by  a 
hardpan  substratum,  and  are  represented  by  the  soils  of  the  Lebanon  series. 

Some  of  the  soils  of  the  outwash  plain  province  include  material  derived 
from  both  quartz-bearing  crystalline  and  from  sedimentary  rocks,  the  material 
of  the  sedimentary  rocks  usually  predominating.  Material  of  this  character 
is  represented  in  several  series  of  soils,  including  the  Rosebud,  Zapata,  Ama- 
riUo,  and  Orella. 

In  other  areas  of  the  plains  the  soil  material  is  apparently  derived  from 
sedimentary  rocks  only/slightly  modified  by  material  from  other  sources.  Some 
of  the  soils  are  derived  from  shale  and  sandstone,  and  are  represented  by  the 
Sedgwick  and  Dawes  series;  others  are  from  sandstone  and  limestone,  and  are 
Included  in  the  Ashland  series;  while  others  of  recent  formation  are  derived 
from  shale  alone,  and  are  classed  in  the  Orman  series. 

There  are  also  included  within  this  province  local  areas  of  soils  that  consist 
of  recent  fan  and  foot-slope  deposits  derived  from  erosion  of  wind-laid  deposits. 
These  are  represented  by  the  Gannett  series. 

The  soils  of  the  Outwash  Plain  province  are  generally  well  drained,  of  good 
depth,  and  have  a  gently  undulating  to  sloping  or  nearly  level  topography 
which  Is  favorable  to  the  extensive  use  of  farming  machinery.  In  the  larger 
areas,  however,  crop  yields  are  dependent  upon  an  uncertain  and  often  poorly 
distributed  moisture  supply.  Under  favorable  conditions  of  rainfall  the  soils 
are  productive  and  well  adapted  to  farming,  and  where  capable  of  irrigation 
they  can  be  used  for  a  wide  range  of  general  farm  crops  and  intensively  culti- 
vated products. 

By  far  the  greater  part  of  the  soil  areas,  however,  can  not  be  extensively 
irrigated,  owing  to  limited  water  supply.  Etxtensive  areas  in  the  nu>re  arid 
dlsActs  are  profitably  utilized  for  grazing  in  connection  with  stock  raising,  and 
some  of  the  soils  capable  of  being  utilized  for  farming  are  more  profitably  used 
for  grazing,  owing  to  lack  of  facilities  for  shipping  fkrm  products. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Alhion  series, — ^The  soils  are  brown  to  dark  brown,  with  dark  reddiidi  brown 
subsoils.  The  series  is  related  to  the  Pratt,  differing  principally  in  the  larger 
amount  of  gravel  In  the  subsoils,  which  tends  to  make  the  soils  porous,  leachy, 
and  droughty.  The  soil  material  of  this  series  is  derived  ftom  the  more 
gravelly  phases  of  unconsolidated  Tertiary  deposits,  consisting  mainly  of 
crystalline  rocks  and  distributed  as  outwash  plain  or  extensive  alluvial  foot 
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slopes  by  flhiftlng  aggrading  streama  The  topography  is  undulating  to  rolttng, 
and  the  soils  are  well  drained.  Their  agricultural  value  is  somewhat  lower 
than  that  of  the  Pratt  soils.  Ck>m,  forage  crops,  wheat,  and  alfalfa  are  the 
principal  crops. 

Area  and  diairihutUm  of  the  sails  of  the  AlUon  series. 


Son 


state  or  area.^ 


Aoras. 


Albkm  loamy  ooarae  sand . 

sandy  loam 

loam 


Kansas  6. 

do.... 

do.... 


11,968 
89,984 
48,384 


Total. 


150,330 


I  For  key  to  number  In  this  column  see  p.  733. 

Amarillo  series. — ^The  Amarillo  series  includes  chocolate-brown  to  reddish- 
brown  soils  with  brown  to  reddish-brown  subsoils.  The  subsoil  grades  into  a 
sabstratum  of  white  or  pinkish-white  calcareous  material  usually  within  8  feet 
of  the  surface,  which  constitutes  a  characteristic  feature  of  the  series.  The 
topography  ranges  from  nearly  level  or  undulating  to  rolling  and  sometimes 
brolcen.  The  soils  are  formed  from  unconsolidated  Tertiary  and  Quaternary 
deposits  derived  from  sandstone,  shale,  limestone,  and  crystalline  rocks,  and 
distributed  by  former  aggrading  streams  as  mountain  foot  slope,  alluvial  ffem, 
or  stream  outwaah  plains  material.  The  sandy  members  have  subsequ^itly 
been  modified  by  wind  action.  Under  favorable  moisture  conditions  these  soils 
are  well  adapted  to  general  farm  crops. 

Area  and  distribution  of  the  soils  of  the  Amarillo  series. 


Boa  name. 

Aans. 

A  m*rlllA  loam 

T«xaf22 

1,204,848 
0824  480 
4,140,288 

11,709,010 

sllty  olay  loam ^ 

TmaMSRs 

imdlflerentiated 

Total 

1  For  key  to  numbers  In  this  oolonm  see  p.  733. 
s  Includes  some  small  areas  of  Randall  olay . 

Ashland  series. — ^The  soils  are  light  brown  to  dark  brown,  and  are  underlain 
by  yellowish-brown  to  dark-brown  subsoils,  frequently  marked  by  streaks  or 
mottlings  of  calcareous  material.  The  soil  material  consists  of  local  alluvial 
outwash  deposits,  derived  from  sandstone,  shale,  and  limestone  rocks  of  Tertiary 
age,  and  distributed  as  alluvial  fan  or  alluvial  slope  deposits  by  intermittent 
streams  or  surface  sheet  waters.  The  soils  occupy  terracelike  areas  in  valleys 
formed  in  part  by  the  removal  of  the  underlying  material  by  solution.  The 
soils  are  usually  well  drained  and  adapted  to  the  general  farm  crops  of  the 
region.    Wheat,  com,  and  forage  crops  are  the  principal  products. 

Area  and  distrHbution  of  the  soUs  of  the  Ashland  series. 


Soil  name. 

State  or  area.i 

Acres. 

a^iahH  i^u  loam . . , 

KansafllO. ....      .......  ... 

13,824 

1  For  key  to  number  in  this  column  see  p.  783. 

Colorado  series. — ^The  soils  are  of  gray  to  reddish-brown  color  and  contain 
fine  quartz  and  feldspar  fragments.  Hie  subsoils  are  reddish  brown  and  simi- 
lar to  the  soil  in  mineral  characteristics.  They  are  generally  heavier  than  the 
overlying  material  and  noticeably  more  compact,  becoming  sticky  when  wet 
The  series  is  derived  from  unconsolidated  Tertiary  deposits,  which  were  derived 
from  Pre-C^mbrian  crystalline  granite  rocks  and  distributed  as  low,  broad  foot 
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Slopes  and  allavlal  fan  by  aggrading,  sbiftlng  streama  These  deposits  were 
subseqaently  weathered  in  place,  and  the  decompositicm  of  the  feldspathic  mate- 
rial has  given  rise  to  sticky,  compact  subsoils.  In  some  areas  a  snbstratam  of 
sedimentary  rock  occurs,  but  at  d^ths  of  6  to  many  feet  The  members  of  thit 
series  occupy  remnants  of  the  High  Plains  or  uneroded,  gently  sloping,  plateau- 
like  areas  interrupted  by  the  low,  broad  valleys  of  the  larger  rivers  or  by  the 
deep,  narrow  valleys  of  intermittent  streams.  They  are  treeless,  usually  well 
drained,  and  retentive  of  moisture.  The  lighter  members  are  wind  blown. 
Where  capable  of  irrigation  the  soils  are  adapted  to  vegetables,  tree  fruits, 
alfalfa,  melons,  and  some  of  the  members  to  sugar  beets. 

Area  and  distrihution  of  the  soda  of  the  Colorado  8erie9, 


Son  name. 


Stftte  or  area.! 


Aa«6. 


Colorado  sand 

sandy  loam..., 
gravelly  loam, 
clay  loam 


Cidorado  3, 8. 
Colorado  3... 
Colorado  3. . . 
Colorado  3... 


128,576 
156,  OM 
33,406 


Total. 


318,912 


1  For  key  to  numbers  in  this  oolnnm  see  p.  733. 

D0u>eB  8erie8. — The  soils  are  ashy  gray  to  light  brown  in  color,  with  white  to 
pinkish-white  subsoils.  The  material  is  derived  from  alluvial  fan  or  outwash 
plain  deposits  formed  mainly  from  the  weathering  of  Tertiary  sandstone  and 
jhale.    The  topography  is  moderately  rolling  to  sloping. 

Area  and  di9tribwtion  of  the  80il  of  the  Dawes  aeries. 


Sofl  name. 

State  or  area.i 

Acres. 

Dawes  mdUferentlated 

Ne»)n»ffkft7 

317,952 

1  For  key  to  number  in  this  column  see  p.  783. 

Fowler  series.— The  series  has  dark-brown  to  black  soils  and  brown  subsoils 
showing  white  mottlings  in  the  lower  section,  caused  by  the  presence  of  cal- 
careous material.  The  topography  is  nearly  level,  and  surface  drainage  Is 
poor,  while  percolation  and  subdralnage  is  arrested  by  the  relatively  impervious 
subsoils.  The  members  of  the  series  are  derived  from  unconsolidated  Tertiary 
deposits,  mainly  from  crystalline  rocks  of  the  Rocky  Moimtalns,  and  distributed 
as  broad  alluvial  foot  slopes  and  outwash  plain  deposits  by  aggrading  streams. 
The  material  has  in  this  series  been  locally  modified  by  later  aUuvlal  material. 
The  series  occupies  depressed  basins  or  valleys  formed  by  the  solution  of  deQ[>er- 
seated  salt  or  gypsum  beds.  The  soils  are  supplied  with  moisture  from  subsur- 
face waters,  and  are  generally  productive  Alfolfa  is  the  principal  crop.  Com, 
wheat,  and  forage  crops  are  grown  to  some  extent 


Area  and  distHhution  of  the  soil  of  the  Fowler  series. 

Soil  name. 

State  or  area.^ 

Acres. 

Fowlftr  iriltT  dav  loam . .  r , , . 

Kansas  10 

41,472 

1  For  key  to  number  in  this  oolunm  see  p.  733. 

Gannett  series.—The  soils  are  light  brown,  with  yellowish  sand  to  Ught  sandy 
loam  subsoils  extending  to  a  depth  of  90  inches.  The  series  consists  of  local 
alluvial  outwash  material  derived  from  wind-laid  sands  and  sand  hills  and  de- 
posited by  surftice  waters.  It  is  associated  in  occurrence  with  the  sand  hills  in 
valley  bottoms  along  the  sandy  bluffs.  The  topography  Is  generally  level,  with 
a  gradual  slope  toward  the  valleys.  Drainage  is  usually  well  establidied.  The 
series  is  seldom  cultivated,  most  of  it  beln^  utilised  as  pasture,  but  under 
favorable  moisture  conditions  it  is  adapted  to  vegetables. 
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Soil  name. 

State  or  area.^ 

Acres. 

Qflimett  fine  nnd 

NphnuflrfL  J;  flniith  PftkotA  9 

7S3,36a 

1  For  key  to  numbers  in  this  column  see  p.  788. 

Greenahurg  series.— The  soils  are  brown  to  dark  brown  in  color  and  the  sub- 
Boils  brown  to  yellowish  brown.  The  soils  are  derived  mainly  from  the 
Plains  Marl  or  calcareous  unconsolidated  material  of  the  Tertiary  deposits, 
formed  predominantly  from  crystalline  rocks  and  modified  by  some  material 
from  sedimentary  rocks,  distributed  by  shifting  aggrading  streams  and  winds. 
The  soils  occupy  level  to  rolling  upland  plains,  are  usually  treeless,  and  are 
related  to  the  soils  of  the  Richfield  and  the  Pratt  series.  They  differ  from  the 
Pratt  soils  in  the  absence  of  the  red  color  and  from  the  Richfield  series  in  a 
lower  lime  content  and  the  absence  of  calcareous  mottlings  in  the  subsoils. 
They  are  well  drained  and  retentive  of  moisture.  Under  favorable  climatic  con- 
ditions the  members  are  productive  and  adapted  to  staple  farm  crops  of  the 
region  in  which  they  occur.  Wheat,  com,  and  forage  crops,  consisting  mainly 
of  kaflr  and  sorghum,  are  the  principal  products. 

Area  and  distribution  of  the  soils  of  the  Qreensbwrg  series. 


Soflname. 


State  or  area.i 


Acres. 


Oremsbuix  sandy  loam . 


tmdinerentiated. 


.do. 


10. 


76,032 
606,112 


Total. 


774,144 


^  For  key  to  number  in  this  column  see  p.  738. 

Lehanon  series, — ^The  Lebanon  soils  are  gray  to  brownish  gray,  and  usually 
contain  a  high  percentage  of  silt  In  local  areas  of  poor  surface  drainage  the 
soils  are  nearly  black  and  the  subsoils  mottled  with  brown,  yellow,  red,  and 
gray,  ^pically  the  xrp^r  subsoil  is  a  yellowish  silty  clay  loam,  grading  into  a 
deeper  subsoil  of  plastic,  tough,  impervious  clay  of  yellowish-brown  to  chocolate- 
brown  color,  which  in  turn  grades  into  a  more  friable  layer  of  somewhat  lighter 
textured  material  of  mottled  yellow,  gray,  and  drab  color.  A  so-called  hardpan 
of  reddish  and  gray  chert  fragments,  often  firmly  cemented,  is  usually  encoun- 
tered within  the  3-foot  section.  Where  erosion  has  been  active,  fragments  from 
an  underlying  chert  formation  have  been  distributed  over  the  surface  and 
throughout  the  soil.  The  topography  is  typically  flat  to  undulating,  the  series 
being  developed  over  the  smooth,  higher  parts  of  divides  in  the  Ozark  region. 
The  soil  is  derived  ftom  a  surflcial  chert-free  layer  of  clays  covering  this  high, 
smooth  country,  and  consisting  probably  of  stream  outwash  material  apparently 
derived  from  crystalline,  sandstone,  shale,  and  limestone  rocks.  The  chert  frag- 
ments and  the  "  hardpan  "  consist  of  a  cherty  limestone  formation  underlying 
the  surflcial  strata.  These  soils  were  originally  prairie,  with  only  an  occasional 
dump  of  blackjack  oaks.  Blackjack  is  now  abundant  over  unused  areas.  In 
agricultural  value  these  soils  do  not  rank  high,  but  th^  can  be  improved  by 
good  management    They  are  best  adapted  to  grain,  grass,  and  clover. 

Area  and  distribution  of  the  soils  of  the  Lebanon  series. 


Sofl 


state  or  area.> 


Acres. 


LfliMBun  stony  loam . 
tloam..., 


sOtl 
Total. 


mswarill... 
Iliswiiri8,ll. 


6,372 
103,000 


108,853 


1  For  key  to  nmnbers  in  this  ooltimn  see  p.  788. 
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Orella  seriet, — ^The  soils  are  grayish  brown  to  yellowish  brown  and  of  yari- 
able  depth.  The  subsoils  are  greenish  gray  to  red  or  yellow.  The  series  is 
marked  by  the  highly  colored  subsoils.  The  soil  material  in  the  heavier  mem- 
bers is  compact  and  is  tilled  with  some  difficulty.  The  soils  are  derived  from 
unconsolidated  sandy  clay  of  the  Tertiary  formations,  mainly  from  shale  and 
sandstone,  but  with  some  material  from  granite  rocks,  and  distributed  by 
aggrading  streams  as  alluvial  outwash  plain,  foot  slope,  or  fan  deposits.  They 
occur  upon  comparativ^y  level  or  undulating  plains,  which  in  the  vicinity  of 
streams  frequently  become  eroded  or  dissected.  Where  the  climate  is  favorable 
the  soils  are  adapted  to  Bmall  grains,  com,  and  forage  crops.  Small  grain,  com, 
and  potatoes  constitute  the  leading  products. 


Area  and  distribution  of  the  soU  of  the  Orella  series. 

B«llnkme. 

State  or  area.^ 

Aflres. 

Orella  undllfprentlated. 

Nebraska  7 

18,482 

1  For  key  to  number  In  tble  ooltinm  see  p.  733. 

Orman  series. — The  soils  are  grayish  brown  to  dark  brown,  and  generally  of 
compact  structure,  with  grayish-brown  to  drab  subsoils  similar  in  texture  and 
structure  to  the  soils.  The  members  of  the  series  occupy  poorly  drained*  flat 
valley  bottoms  and  gentle  hill  slopes.  They  consist  of  alluvial  stream  outwash 
or  alluvial  surface  wash  deposits  derived  from  shales,  some  of  the  material 
having  been  deposited  in  shallow  waters  of  temporary  lakes.  Alkali  salts  are 
frequently  present  in  injurious  quantities.  The  soils  are  utilized  mainly  for 
grazing,  but  if  properly  drained  and  irrigated  they  are  well  adapted  to  al&lfa 
and  cereala 

Area  and  distrilmtion  of  the  soU  of  the  Orman  series. 


Sod  name. 

State  or  area.^ 

A<ste8. 

Ofitm"  cl^y 

South  Dakota  3 

817,168 

L  For  key  to  number  in  ttale  oolunm  see  p.  733. 

Pratt  series. — ^The  soils  are  brown,  with  dark  reddish  brown,  rather  conqpact 
and  sticky  subsoils,  which  usually  range  in  texture  from  loam  to  clay  loam  and 
contain  small  amounts  of  gravel.  They  are  derived  from  the  weathering  of  the 
more  or  less  sandy  and  gravelly  unconsolidated  Tertiary  material  of  the  west- 
em  prairies  and  plains,  derived  predominantly  from  crystalline  rocks  and  dis- 
tributed as  broad  alluvial  mountain  foot  slope  or  outwash  plain  deposits  by 
aggrading  streams.  The  mineral  particles  consist  largdy  of  fragments  of  f^d- 
spar.  The  topography  is  rolling  to  undulating,  with  occasional  hummocks  due 
to  wind  action.  Drainage  is  well  established.  Under  favorable  textural  and 
climatic  conditions  the  soils  are  quite  productive,  and  good  yields  of  com,  kaflr, 
sorghuni,  and  wheat  are  obtained.  The  sandy  members  hold  large  supplies  of 
water,  and  crop  yields  are  more  certain  than  upon  most  sandy  soils  in  other 
sections  of  the  country. 

Area  and  distribution  of  the  soils  of  the  Pratt  series. 


SoU 


state  or  area.^ 


Acres. 


Pratt  loamy  sand 

loamy  fine  sand 

sandy  loam 

fine  sandy  loam 

very  fine  sandy  loam, 
loam. 


sandy  day  loam, 
siltyclayioam... 
undlflerentiated . 


Kansas  10 

6 

10,11... 

6 

.do 

6,10,11. 

6........ 

do 

Kansas  10 


400,896 
66,360 
403,888 
193,072 
30,864 

1,406 

»,4a4 

440,380 


Total. 


1,833,158 


1  For  key  to  numbers  In  this  column  see  p.  733. 
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Biohfleld  «eH09.— The  soils  are  grayish  brown  with  grayiah-brown  calcareous 
subsoils.  The  members  are  derived  from  unconsolidated  or  partially  consoli- 
dated calcareous  Tertiary  deposits,  derived  predominantly  from  the  feldspar- 
bearing,  crystalline  rocks  of  the  Rocky  Mountains,  and  distributed  by  earlier 
assrading  streams  as  low,  broad  alluvial  foot-slope  or  stream  outwash  plain 
deposits.  The  soils  are  related  to  those  of  the  Pratt  series,  from  which  they  are 
distinguished  by  the  absence  of  the  reddish  color.  Th^y  occupy  G<»nparatively 
level  to  sharply  rolling  areas,  are  generally  well  drained,  and  are  retentive  of 
moisture  With  good  climate  they  are  adapted  to  staple  farm  crops,  and  cer- 
tain of  the  members  to  melons  and  truck  cropa  Wheat,  com,  alfalfa,  and 
forage  crops  are  the  principal  products. 


Area  and  disMlmtian  of  the  90U9  of  the  Biohfleld  aeries. 

Son  name. 

State  or  area.^ 

Aores. 

KmwoS 

M,M4 

fine  saadv  loan 

K«i>rMV«^7.......         

Kwn  ^         : 

KfliumnlO 

iriU  loMn 

do 

lUtT  day  loam 

ondtfleraitiated 

iTAfifitf  10;  Texan  22 

1,161,21$ 

Knnnaii  10:  Nebitifika  7 

2,618,8« 

Total 

8,0«,iM 

1  For  key  to  numbers  in  this  oolomn  see  p.  783. 

Rosebud  series.-— The  surface  soils  are  dark-gray  or  brown.  Hie  subsoils  are 
Ul^t  colored,  almost  white,  and  very  calcareous.  ▲  characteristic  feature  of 
tlds  series  is  the  white  or  pale  color  of  the  deeper  subsoil  These  soils  are 
derived  from  light-colored,  very  calcareous,  unconsolidated  Tertiary  deposits 
derived  maialy  from  sandstone,  limeBtone,  and  shale  rocks,  but  induding  some 
material  from  crystalline  rodcs  and  distributed  as  alluvial  fan  or  mountain 
foot  slopes  by  ai^grading  streams.  The  topography  ranges  from  andulatiBg  to 
■leeply  rolling.  In  places  the  surface  is  excessively  eroded  or  dissected,  fonning 
areas  of  "bad  land."  The  soils  easUy  erode,  the  more  hilly  areas  especially 
being  dotted  with  bare  white  spots. 


Son  name. 

State  or  area.> 

Aores. 

Rosebud  loamy  fine  sand 

Nebraska  7 

101,879 

fine  smdy  loam 

Nebraska  7;  South  Dakota  3 

1,389,312 

irilt  lo^m 

do 

3,919,104 

midiflenntlated 

Booth  Dakota  S 

205,066 

Total 

5,014,848 

1  For  key  to  numbers  in  this  column  see  p.  738. 

Sedfftoick  series. — ^The  soils  are  black  and  have  bluish-gray,  compact,  heavy 
sabsoila  The  series  occupies  depressed  areas  of  deficient  drainage  in  upland 
prairies  or  at  the  base  of  hill  slopes.  The  soils  consist  of  alluvial  material  from 
the  erosion  of  slopes  of  shale  and  sandstone  soils,  deposited  as  alluvial  slope  or 
fan  material  by  sheet  surface  waters  or  by  small  intermittent  streams.  The 
deeper  subsoils  are  sometimes  residual  from  underlying  shale,  sandstone,  and 
limeatona  The  soils  cover  extensive  areas  and  are  generally  used  for  graalng, 
but  under  favorable  conditions  of  drainage  and  climate  are  well  adapted  to  com, 
wheat,  and  other  cereals. 

70619—18 ^28 
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Area  and  disttilmiian  of  the  »oU  of  the  Sedgwick  series. 


Soli  name. 

State  or  ar«a.i 

Acres. 

8«dgwlck  day  loun 

Kanimn  11;  MlasonrlS..                             r 

8,064 

1  For  key  to  numbers  in  this  oolumn  see  p.  78S. 

Tishomingo  «erie«.— The  soils  are  brown  and  usually  contain  a  variable 
quantity  of  small  fragments  of  granitic  rock.  The  subsoils  also  contain  granitic 
fragments,  are  of  heavy  texture,  and  red  to  drab  In  color.  At  a  depth  of 
about  8  feet  a  substratum  of  partially  disintegrated  bedrock  Is  sometimes 
encountered.  The  soil  material  consists  mainly  of  granitic  material  distributed 
by  surface  wash  or  minor  streams  as  outwash  plain  material  or  alluvial  tan 
deposits.  The  subsoil  Is  In  part  residual  from  granitic  rocka  The  topography 
varies  from  comparatively  level  to  rolling.  The  members  of  the  series  are  not 
extensively  utilized  except  for  grazing  or  for  the  production  of  wild  hay,  and 
are  not  of  great  agricultural  Importance.  The  more  rolling  areas  usually 
support  a  growth  of  scrub  oak.    Cotton  and  com  give  fair  yields. 

Area  and  distribution  of  the  soU  of  the  Tishomingo  series. 


Boil  name. 

State  or  area.> 

Acres. 

Ttshomlnffo  tra^^v  ewidr  loam 

OVlftbon^ft  Q.  .                  

30,096 

>  For  key  to  number  in  tliis  oolnmn  see  p.  788. 

Zapata  series,—The  Zapata  series  consists  of  gray  calcareous  soils  with 
subsoils  of  similar  color  and  texture  underlain  by  a  stratum  of  limestone  or 
occasionally  sandstone  at  depths  ranging  from  a  few  Inches  to  8  or  4  ffeet  The 
topography  is  rolling  to  hilly.  This  feature,  together  with  the  nearness  of  the 
underlying  bedrock,  distinguishes  this  series  from  the  associated  Brennan  soils. 
The  soils  have  been  derived  from  a  thin  surface  mantle  of  gray  to  slightly 
yellowish,  sandy  alluvial  outwash,  representing  the  weathered  product  of  shale 
and  sandstone  rocks,  and  distributed  by  surface  sheet  waters  or  by  shifting 
aggrading  and  intermittent  streams  over  the  limestone  and  sandstone  rocka 
Drainage  is  well  established.  Owing  to  the  hilly  topography,  nearness  of  the 
underling  rock,  and  light  rainfall,  the  soils  of  this  series  have  a  very  low  value 
for  agriculture.  They  are  generally  utilized  for  grazing,  to  which  purpose  they 
are  best  adapted. 

Area  and  distribution  of  the  soils  of  the  Zapata  series. 


Sou  name. 

State  or  area.> 

Acres. 

7^*^**.  flfiA  MunHv  loam                

Texas  27 

638,206 

loam . . - 

do 

ondifT^mntiated       .  r  r  ^ 

T*xas38 

mIoos 

Total 

066,876 

1  For  key  to  numbers  in  this  column  see  p.  738. 

the  soil  types  akd  theib  use, 

Sand  Gboup. 

The  soils  of  the  sand  group,  representing  the  alluvial  tan  or  unconsolidated 
stream  and  outwash  plain  material  of  Tertiary  age  in  the  Great  Plains  region, 
have  been  encountered  under  two  soil  series.  Th^  are  of  widespread  and 
extensive  occurrence  in  the  middle  eastern  part  of  the  region* 

The  surface  is  usually  undulating,  but  typically  windblown,  and  often  marked 
by  dunelike  hillocks  and  intervening  depressions.     The  soil  is  d^dent  in 
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organic  matter  and  loose  and  porous,  although  sometimes  coherent  when  moist. 
Drainage  is  excessive,  and  the  soils  drift  when  dry  if  disturbed  or  where  unpro- 
tected by  native  vegetation. 

The  soils  occur  in  regions  of  pronounced  semlarid  climate  and  are  not  usually 
capable  of  being  irrigated.  They  are  generally  used  only  for  grazing.  Small 
local  areas  are  sometimes  devoted  to  the  culture  of  sorghum  and  other  forage 
crops  where  moisture  conditions  are  exceptionally  good. 

Except  where  capable  of  irrigation  the  soils  are  not  adapted  to  agriculture. 
With  the  application  of  irrigation  water  and  where  protected  from  injurious 
winds,  they  are  well  adapted  to  early  stone  fruits,  small  fruits,  melons,  and 
truck  crops. 

Colorado  sand, — ^The  soil  consists  of  a  Ught-gray  to  yellowish  or  reddish 
brown,  medium  to  rather  fine  sand  usually  6  feet  or  more  in  depth.  The  struc- 
ture varies  from  loose  and  porous  over  unprotected  areas,  subject  to  wind 
drifting,  to  sticky  and  compact  in  areas  where  the  weathering  of  the  under- 
lying material  is  more  advanced.  Gravel  is  ordinarily  present  Rock  out- 
crops are  of  frequent  occurrence.  Micaceous  and  feldfifpathic  material  is  also 
encountered  in  large  quantities.  The  type  occurs  on  sloping  or  rolling  plains 
and  dome-like  elevations  and  ridges.  It  consists  mainly  of  ancient  stream-borne 
material  deposited  over  extensive  foot  slopes  and  derived  from  the  harder 
rocks  of  the  Rocky  Mountains,  modified  in  places  by  residual  material  from  the 
underlying  sandstone.  Drainage  is  well  established  and  the  soil  free  from 
alkali.  The  type  is  adapted  to  fruit  and  truck  crops  where  not  too  loose  and 
leachy.    It  generally  lies  too  high  for  irrigation. 

Richfield  sand. — The  soil  is  light-brown  to  grayish-brown  porous  sand.  The 
subsoil  is  of  practically  the  same  material,  with  no  change  in  color.  The 
tapogmphy  is  gently  rolling,  and  leveling  is  necessary  in  preparing  the  soil 
for  irrigation.  The  type  is  derived  from  more  or  less  unconsolidated  Tertiary 
deposits  distributed  by  earlier  streams  as  extensive  alluvial  fan  or  foot-slope 
material  and  derived  predominantly  from  crystalline  rocks.  These  deposits 
have  been  subsequently  modified  by  wind-blown  material  derived  from  allu- 
vial soils  occupying  stream  valleys.  The  surface  is  loose  In  texture  and  drifts 
readily  when  disturbed  by  cultivation.  The  type  is  utilized  mainly  for  grazing. 
Small  amounts  of  sorghum  or  other  forage  crops  are  grown  locally. 

Area  and  distribution  of  the  sands. 


Soil  name. 

State  or  area.) 

Acres. 

Colorado  mild 

Colorado  2, 3 

128,676 
10,944 

Richfl*^  nmH .... 

ITftnif^? 

Totftl 

130,520 

1  For  key  to  numbera  in  this  column  see  p.  738. 
LOAMY  COARSE  SAND  PHASE. 

This  phase  includes  sandy  soils  of  coarse  texture  and  of  distinctly  loamy 
character,  becoming  noticeably  coherent  when  wet  and  resembling  the  sandy 
loams  in  field  characteristics.  Such  soils  are  of  somewhat  unusual  occurrence 
and  in  this  province  have  been  encountered  under  only  one  soil  series. 

The  texture  of  the  soil  material  is  such  as  to  render  it  less  susceptible  to 
wind  drifting  than  are  the  soils  of  the  sand  group.  The  subsoil,  however,  is  of 
gravelly  texture  and  open,  porous  structure,  which,  with  the  prevailing  undulat- 
ing to  rolling  topography,  renders  drainage  thorough  and  often  excessive  and 
the  soil  deficient  in  moisture-retaining  capacity.  Crops  often  suffer  daring 
periods  of  drought. 

Under  similar  climatic  conditions  this  series  would  probably  not  depart  essen- 
tially in  agricultural  importance  from  the  members  of  the  sand  group  of  this 
province.  The  rainfall,  however,  is  somewhat  heavier  than  that  of  the  sanda 
Com,  small  grains,  alfalfa,  and  forage  crops  are  grown  with  fair  success.  The 
average  yields  are  low,  and  the  type  is  not  well  adapted  to  general  farming. 
Where  capable  of  irrigation  the  soils  should  prove  well  suited  to  the  production 
of  early  stone  fruits^  small  fruits,  and  truck  crops. 
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SOILS  OF  THB  UKITED  STATES. 


Allfkm  loamy  coar$e  umd.—Tld9  consiatB  of  a  dark-brown,  lounj  amim  i 
aboQt  12  iscbes  deep,  vnderUin  to  36  iDchea  or  more  try  a  tavwn  to  leddlA- 
brown  snbeoil  containing  aomewbat  more  line  graTel  and  eoam  nnd  tban  tbe 
aoiL  Tbe  topograpby  ia  gently  nndvlatlng  to  all^Uy  rolUi^  Snrlkoe  drainage 
ia  aJwaya  good,  aJtbon^  tbe  prewooe  of  gravel  in  tbe  enbeirtl  often  makes 
nnderdrainage  ezcewiTe  and  tbe  aoil  dron^ty.  Tbe  type  ia  derived  from  tbe 
aomewbat  grardly  piiaaea  of  tbe  nnconaolidated  Tertiary  material  ft>rmed  pre- 
dominantly from  crystalline  roclu  and  diatribnted  aa  broad  allnTlal  ootwaab 
plains  material  by  aggrading  atreams.  Com,  kafir,  sorgbom,  and  some  wheat 
and  alfalfa  are  grown,  tbongli  yields  are  ratber  low,  eepedally  in  dry  acasona 

Area  and  4i9ifi^utioH  of  the  loam^f  ooar$e  $amd. 


BoQiiaap. 

Stftt«  or  area.! 

Agml 

A  IM«  f^.,,  J  4,fMM  mmI 

rmwrfi 

U,Mi 

1  For  ktj  !•  Bvmbor  fai  this  oohunn  im  p.  Ttt. 


LOAMT  SAlin  PHAaC 


Tbe  loamy  sand  in  tbis  proTince,  lll»  tbe  coarae  loamy  aand,  baa  been  recog- 
nised under  bat  one  soil  series. 

Tbe  soil  and  sobsoil  matoial  is  of  somewbat  finer  texture  than  tbat  of  tbe 
coarse  loamy  sand.  Wben  dry,  tbe  anrfaoe  material  is  incoberent  and  subject 
to  wind  blowing  in  exposed  kxMlitiea.  When  moist,  it  is  sli^tly  sticky.  The 
subsoil  is  more  loamy  in  texture  and  of  compact  structure,  and  poaseaaes  wdl- 
dereloped  moisture-retaining  propertiea.  Drainage  ia  usually  thorough,  hot  the 
aoil  is  of  mellow  and  friable  atructnra»  and  ia  easily  maintained  in  a  condition 
of  tilth  fsTorable  to  the  conaerration  of  moisture. 

Only  a  light  fannhig  equipment  is  required,  but  careful  management  Is  neces- 
sary to  prevent  wind  drifting  and  undue  loss  of  moisture  from  eraporation. 
Tbe  normal  rainfall  is  light,  and  in  dry  aeasons  is  not  suHdent  to  render  crop 
yields  certain. 

In  general  agricultural  value  and  adaptation  to  crops  this  type  is  more  cloeely 
related  to  tbe  sandy  loams  than  to  the  sella  of  the  sand  groupai  It  is  best 
adapted  to  a  rather  light  type  of  farming,  and  where  the  water  supply  is  ade- 
quate it  is  well  suited  to  early  fruits,  melons,  cantaloupes,  tomatoes,  or  other 
earlier  or  lighter  truck  crops.  It  is  devoted  mainly  to  the  production  of  com, 
sorghum,  and  wheat 

Pratt  loamy  9and. — ^The  type  consists  of  a  reddish  or  yellowish  brown,  ratber 
loose,  loamy  sand  about  18  inches  deep,  grading  into  a  reddish  loamy  aand, 
whose  slightly  heavier  texture  is  due  to  a  small  content  of  sticky  clay.  The  sur- 
face soil  is  incoherent  when  dry,  and  if  worked  while  too  loose  is  likely  to  drift 
The  topography  variea  from  level  to  rolling,  and  sand  dunes  are  numeroua.  The 
material  composing  this  tyi)e  hns  been  derived  from  the  sandy  strata  of  tbe  nn- 
conaolidated Tertiary  material,  reworked  by  the  wind  and  more  or  less  weath- 
ered in  its  present  position.  The  parent  material  Is  derived  predominantly 
from  crystalline  rocks  and  has  been  distributed  as  broad,  alluvial  mountain 
foot-slope  or  outwash  plains  by  aggrading  streams.  The  minerals  present  include 
an  abundance  of  feldspatbic  fragments.  The  type  is  well  drained,  but  retentive 
of  moisture.  Corn,  sorghum,  and  wheat  are  the  principal  crops.  With  sufllclent 
rainfall  the  soil  is  very  productive. 

Area  and  dUtribution  of  t?ie  loamy  8and. 


Soil  name. 

Bute  or  afea.t 

Acres. 

Pratt  1oaiii7  mnd 

ITfLTUMAin 

400,»e 

1  For  key  to  nainber  in  this  oolomn  see  p.  733. 
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Fine  Sand  Gboup. 

The  fine-sand  group  of  this  province,  in  so  far  as  mapped,  embraces  only  a 
single  member.  The  soil  is  loose  and  incoherent,  and  is  underlain  by  a  porous 
subsoil.  The  rainfall  is  usually  too  light  for  extensive  cultivation  without  irri- 
gation, and  the  type  is  generally  so  situated  that  irrigation  is  not  practicable. 
Orainage  is  well  established,  and  the  ty];)e  is  not  retentive  of  moisture.  Where 
capable  of  irrigation  or  favored  by  sufBcient  rainfall,  the  type  is  well  adapted  to 
tomatoes,  melons,  and  other  early  crops.  It  is  utilized  mainly  for  pasture,  and 
in  agricultural  importance  ranks  with  the  soils  of  the  sand  group  of  the  prov- 
ince. It  is  not  well  adapted  to  general  farming,  but  if  frequently  and  thor- 
oughly irrigated  fair  yields  of  alfalfa  could  probably  be  grown. 

OiMneit  flne  sand, — The  soil  is  a  light-brown,  fine  or  loamy  fine  sand  to  a 
depth  of  8  to  12  inches.  The  subsoil  is  a  yellowish  fine  sand  to  light  fine  sandy 
loam  or  sandy  loam  30  inches  deep.  The  type  occurs  in  valley  bottoms  along 
bluffs  in  the  sandhill  regions,  and  owes  its  formation  to  local  alluvial  wash 
from  this  material  transported  by  rains  and  minor  intermittent  streams.  The 
topography  is  generally  level,  with  a  gradual  slope  toward  the  valleys,  and  the 
type  is  well  drained.  It  is  seldom  cultivated,  most  of  it  being  used  for  pasture. 
Under  favorable  moisture  conditions  it  is  well  adapted  to  truck  crops. 

Area  and  diatrilmtUm  of  the  fine  sand. 


Sou  name. 

State  or  area.^ 

Aoras. 

Ctasmett  flne  sand 

Nebrasica?;  South  Dakota  3 : 

783,360 

1  For  key  to  numbers  in  this  column  see  p.  733. 
LOAMY  FINE  SAND  PHASE. 

The  loamy  fine  sand  of  the  alluvial  outwash  or  foot-slope  plain  province  in 
the  Great  Plains  region  has  been  recognissed  only  under  one  soil  seriea 

The  soil  and  subsoil  material  is  usually  friable  and  porous,  although  notice- 
ably sticky  when  wet  and  having  to  a  moderate  degree  the  physical  properties 
of  a  flne  sandy  loam.  When  dry  the  surface  material  is  quite  incoherent  and  in 
exposed  localities  is  sometimes  wind  blown.  The  soil  is  readily  permeated  by 
surface  waters,  little  moisture  being  lost  by  run-off.  The  maintenance  of  a  dust 
mulch  is  the  best  means  of  checking  evaporation  and  surface  loss  of  moisture. 
The  type  is  superior  in  agricultural  value  to  the  normal  fine  sand  of  the 
province.  The  rainfall  is  generally  limited,  and  irrigation  is  possible  only  on 
a  few  favorably  situated  areas.  Fair  crops  are  produced  under  intensive 
cultivation.  The  type  is  devoted  mainly  to  the  production  of  corn,  wheat, 
sorghum,  kafir,  and  similar  drought-resistant  forage  crops.  Where  capable  of 
irrigation  the  soil  should  be  well  suited  to  the  production  of  early  small  fruits, 
tree  fruits,  and  vegetables.  In  its  utilization  and  agricultural  possibilities  it 
is  associated  with  the  soils  of  the  sandy  loam  and  fine  sandy  loam  groupa  It 
requires  but  a  light  farming  equipment 

Pratt  loamy  fine  sand.— The  type  Includes  a  dark-brown  to  grayish-brown 
loamy  fine  sand  underlain  at  a  depth  of  12  to  18  inches  by  a  reddish-brown, 
rather  fine  sand.  The  topography  is  rolling  to  undulating,  with  occasional 
dunes  caused  by  drifting  sand.  The  type  is  derived  from  the  unconsolidated 
Tertiary  material  originating  from  crystalline  rocks,  containing  a  large  amount 
of  feldspar  fragments,  and  distributed  as  low,  broad  extensive  foot-slope  or  out- 
wash  plain  deposits  by  aggrading  streams,  subsequently  more  or  less  modified 
by  wind  action.  Drainage  is  well  established,  but  owing  to  the  porous  structure 
of  the  type  there  is  very  little  run-off  of  surface  waters.  With  intelligent  meth- 
ods of  cultivation,  fair  supplies  of  moisture  are  conserved  for  crop  use  and  fair 
yields  of  com,  sorghum,  kafir,  and  wheat  are  produced. 

Roaehud  loamy  fine  sand,— The  soil  consists  of  a  light-gray,  pervious  loamy 
fine  sand.  The  subsoil  resembles  the  soil,  but  has  a  slightly  lighter  color  and 
is  more  incoherent.  The  topography  ranges  from  undulating  to  hilly  and 
broken,  the  greater  part  of  the  type  being  too  rough  for  cultivation.  The  soil 
is  derived  from  the  indurated  or  sandstonelike  material  of  the  Arickaree  forma- 
tion of  the  Tertiary  deposits  in  the  Great  Plains.    It  is  porous  and  leacby,  of 
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rather  low  moistare-retainlng  capacity,  and  la  generally  ntllized  for  grazing. 
It  supports  a  good  growtli  of  native  grasses,  and  is  on  the  whole  best  snited  to 
this  purpose.  , 

Area  and  distrihutlon  of  the  loamy  fine  sands. 


Soil 


state  or  area.> 


Acres. 


Roiebad  loamy  fine  aand. 
Pratt  loamy  fine  sand 


Nebraska?. 
6.... 


101,  S7« 
55,S00 


Total. 


iXA.-m 


1  For  key  to  numbers  In  this  column  see  p.  738. 
Saitdt  liOAic  Gaoup. 

The  sandy  loams  in  this  province  are  of  frequent  occurrence,  particularly  in 
the  central  and  west-central  sections  of  the  Great  Plains  region.  They  have 
been  recognized  under  four  important  series  of  soils  and  cover  extensive  areas. 

The  soil  is  friable  and  easily  maintained  in  a  mellow  structural  condition. 
The  subsoils  are  heavier  than  the  surface  soil,  and  their  rather  compact  struc- 
ture retards  excessive  underdrainage.  They  are  of  high  moisture-holding 
capacity.  The  principal  soil  areas  are  subject  to  a  light  rainfall  and  in  the 
western  districts  the  practice  of  agriculture  without  irrigation  is  hasardoua 
The  topography  is  usually  sloping  or  nearly  level  to  rolling,  but  the  surface  is 
sometimes  broken  by  wln^-blown  undulations,  stream  valleys,  or  outcropping 
ledges  of  rock.  Drainage  is  well  established,  except  in  local  depressions  sub* 
Ject  to  accumulations  of  surface  flood  waters  or  of  seepage  waters  from 
irrigation. 

The  soils  of  this  group  are  retentive  of  moisture  under  cultivation  and 
require  only  a  light  farming  equipment  In  districts  where  the  rainfall  is 
sufficient  to  maintain  agriculture  without  irrigation  they  constitute  good  soils 
for  general  purposes,  well  adapted  to  a  rather  light  type  of  general  farming 
and  to  vegetables  and  other  special  crops.  They  are  in  favorable  seasons  supe- 
rior to  the  soils  of  heavier  texture  for  the  production  of  general  farm  crops, 
because  their  physical  structure  is  more  favorable  to  the  conservation  of 
moisture.  Com,  wheat,  kaflr,  sorghum,  and  milo  are  the  crops  most  extensively 
grown.  Alfalfa  is  an  important  product  in  the  irrigated  districts  and  is  grown 
locally,  where  the  natural  moisture  supply  is  sufficient,  without  irrigation. 
Tree  fruits  and  vegetables  are  grown  to  a  limited  extent,  and  melons,  canta- 
loupes, and  sugar  beets  constitute  important  products  In  the  western  Irrigated 
areas.  Owing  to  the  dominant  heavy,  moisture-retaining  subsoils,  the  sandy 
loams  of  the  province  are  better  adapted  to  general  farming  than  are  most  of 
the  sandy  loam  groups  of  this  or  other  regions. 

Albion  sandy  loam, — The  soil  is  a  dark-brown,  rather  coarse  sandy  loam  from 
8  to  14  inches  deep,  and  is  underlain  by  a  red  to  reddish-brown  sandy  day 
carrying  larger  quantities  of  coarse  sand  and  fine  gravel.  While  there  is  com- 
paratively little  silt  or  very  fine  sand  in  the  subsoil,  the  amount  of  clay  is  suffi- 
cient to  make  it  sticky  and  retentive  of  moisture  The  type  is  formed  from  the 
sandy  and  fine  gravelly  phases  of  the  unconsolidated  Tertiary  material,  de- 
rived predominantly  from  crystalline  rocks  of  the  Rocky  Mountains.  It  occurs 
as  broad,  extensive  alluvial  mountain  foot-slope  or  outwash  plain  deposits  built 
by  aggrading  streams.  The  topography  is  gently  undulating  to  rolling.  Ck>m, 
kaflr,  wheat,  sorghum,  and  alfalfa  give  fair  yields,  and  the  type  as  a  whole 
has  a  high  agricultural  value.  Some  tree  and  small  fruits  are  also  grown.  The 
type  Is  well  adapted  to  vegetablea 

Colorado  sandy  loam, — The  soil  is  a  reddish  or  yellowish-brown  sandy  loam 
of  medium  to  flue  texture  and  rather  compact  structure,  but  friable  under 
cultivation.  It  varies  from  1  to  8  feet  in  depth  and  is  underlain  by  a  compact, 
sticky,  reddish-brown  or  yellowish-brown  loam  or  sandy  loam  of  adobe  struc- 
ture. The  type  varies  in  texture  and  structure,  however,  being  modified  in  some 
areas  by  wash  from  other  soils.  It  is  typically  developed  on  the  semiarld 
slopes  of  the  Great  Plains.  It  is  frequently  marked  by  gravel-strewn  bluft  or 
terrace  lines  and  outcropping  ledges  of  shales,  sandstones,  or  limestones.  The 
soil  oft^i  carries  a  small  quantity  of  fine  gravel.  The  type  is  derived  from 
ancient  foot-slope  material  from  granitic  rocks,  modified  by  later  stream  erosion, 


Digitized  by 


Google 


aBEAT  PLAINS  BEGIOK.  439 

allaylal  deposition,  and  by  residual  and  wind-blown  material.  It  is  usually 
well  drained,  free  from  alkali,  easily  cultivated,  and  retentive  of  moisture. 
Alfalfa,  melons,  sugar  beets,  fruits,  and  vegetables  give  good  results  on  favorably 
situated  areas  capable  of  irrigation. 

Cfreenahurg  sandy  loam, — ^The  soil  consists  of  a  brown  to  reddish-brown  sandy 
loam,  with  an  average  depth  of  18  inches.  The  subsoil  is  a  heavy  brown  silt 
loam,  becoming  heavier  with  depth.  The  typical  heavy  subsoil  and  the  ab- 
sence of  the  red  color  distinguishes  it  from  the  soils  of  the  Pratt  series.  The 
topography  is  rolling.  The  type  probably  represents  a  mixture  of  material 
resulting  from  unconsolidated  silty  Tertiary  deposits  of  the  Plains  Marl  and 
wind-blown  material  subsequently  well  weathered  in  its  present  position.  It  is 
a  good  general-purpose  soil  and  a  variety  of  crops  are  grown.  Wheat,  com, 
and  kafir  are  the  principal  crops. 

Pratt  sandy  loam,— The  type  is  a  reddish-brown  or  brown  medium  to  fine 
sandy  loam  from  20  to  24  inches  deep,  underlain  by  a  lighter  reddish-brown 
subsoil,  which  is  slightly  more  sandy  but  somewhat  sticky  and  compact,  owing 
to  its  clay  content  The  type  is  derived  from  the  weathering  of  sandy  uncon- 
solidated Tertiary  material,  mainly  from  crystalline  rocks,  and  consisting  to  a 
large  extent  of  feldspar  particles,  distributed  as  alluvial  mountain  footnslope  and 
outwash  plain  deposits  by  aggrading  streams.  The  topography  varies  from 
nearly  level  to  dunelike  hills,  and  the  surface  material  is  sometimes  wind 
blown.  Drainage  is  well  established,  and  the  type  is  retentive  of  moisture. 
Wheat,  com,  and  kafir  are  the  principal  crops,  yields  being  good  in  favorable 
seasons. 

Area  and  distribution  of  the  sandy  loams. 


Sou 


state  or  area.^ 


ACfOB. 


Pratt  aandy  loam 

Cokirado  sandT  loam 

Albion  sandy  loam. 

Onensburg  aandy  loam . 


Kansas  10, 11., 

Colorado  3 

Kansas  6 

Kansas  10 


488,888 

156,086 

89,864 

76,082 


TotaL. 


816,000 


L  For  key  to  numbers  In  this  ooltmm  see  p.  733. 
GBAVELLT  SA.NDY  LOAM  PHASE. 

The  gravelly  sandy  loam  In  this  province  has  been  recognized  under  but  one 
soil  series,  which  is  represented  by  the  gravelly  sandy  loam  member. 

The  gravel  content  usually  becomes  more  marked  in  the  subsoil,  the  soil  mass 
often  being  underlain  at  shallow  depths  by  granite  bedrock.  The  topography 
varies  from  comparatively  level  to  broken.  Cotton  and  com  are  the  principal 
products,  but  the  type  is  not  extensively  developed  to  agriculture.  It  is  defi- 
cient In  moisture-retaining  capacity  and  crops  suffer  from  drought  The  soil  is 
of  little  value  for  general  farming,  and  In  agricultural  importance  is  much  infe- 
rior to  the  sandy  loam  soils  of  this  province. 

Tishomingo  gravelly  sandy  loam. — ^The  soil  is  a  brown  sandy  loam  containing 
a  variable  quantity  of  small  gravel  and  has  an  average  depth  of  10  inches.  The 
subsoil  is  a  red  to  drab  gravelly  clay,  the  gravel  content  being  usually  greater 
than  that  of  the  soil.  In  some  places  the  gravel  increases  rapidly,  and  at  a 
depth  of  3  feet  a  substratum  consisting  of  a  mass  of  disintegrated  rock  frag- 
ments is  encountered.  The  type  occupies  nearly  level  to  rough,  rolling  areas. 
The  surface  material  consists  mainly  of  stream  outwash  or  alluvial  slope  mate- 
rial. The  subsoil  Is  in  part  residual  and  derived  from  the  Tishomingo  granite. 
The  more  level  areas  of  the  type  form  prairies  covered  with  wild  grasses,  which 
furnish  good  grazing  and  a  fair  grade  of  hay.  A  growth  of  scrub  oak  is  gen- 
erally found  over  rolling  areas.  Ootton  and  corn  give  fair  yields,  but  the  type 
Is  not  extensively  utilized.    Its  value  for  general  farm  crops  is  low. 
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Area  and  di9trihvtU}n  of  the  graveUy  aandp  loom. 


Boflnune. 

State  or  ana.! 

AilW. 

liilioaifagD  graTfdly  nndy  loam 

nirl^hoinft  ? 

30,  M 

1  For  key  to  namber  in  tbb  c()luxiui  see  p.  733. 
Fine  Sandy  Loam  Gboup. 

The  fine  sandy  loam  soils  of  the  province  are  widely  distributed  thronghont 
the  northern,  central,  and  southern  sections  of  the  Great  Plains  region,  where 
tfa^  are  recognized  under  three  soil  series.  They  are  less  extensive  and  im- 
portant, however,  than  the  soils  of  the  sandy  loam  group,  and  are  subject  to 
much  wider  range  in  topography,  character  of  underlying  material,  and  in  crop 
adaptation.  The  subsoils  are  prevailingly  heavier  than  the  surface  soils.  The 
topography  is  predominantly  undulating  or  rolling,  and  in  some  of  the  members 
the  surface  is  frequently  eroded  or  dissected.  In  the  rougher  districts  the 
soils  are  shallow  and  sometimes  stony. 

The  member  occurring  under  the  Pratt  series  is  retentive  of  moisture  under 
cultivation,  friable,  and  moderately  tenacious  when  wet,  and  constitutes  a  fair 
soil  for  the  general  farm  crops  and  vegetables.  Kafir,  broom  corn,  wheat,  and 
alfalfa  are  the  principal  crops  grown. 

The  other  members  of  the  group  are  less  extensively  utilized  and  moisture 
conditions  are  less  favorable  for  agriculture.  Where  of  sufllcient  depth  and 
favorable  topography,  the  more  northern  areas  are  better  adapted  to  com, 
potatoes,  and  other  intertilled  crops  than  to  small  graina  In  the  southwestern 
semiarid  areas,  occupied  by  the  fine  sandy  loam  of  the  Zapata  series,  the  soil 
is  generally  shallow  and  hilly.  It  is  insufficiently  supplied  with  moisture  to 
insure  crop  returns  and  is  better  adapted  to  grazing. 

Pratt  fine  sandy  loam. — ^The  soil  consists  of  a  dark  grayish  brown  to  darlc- 
brown  fine  sandy  loam  from  10  to  18  inches  deep,  and  is  underlain  by  a  some- 
what lighter  brown  or  reddish-brown,  heavier,  and  more  compact  subsoil.  The 
surface  clods  to  some  extent,  though  as  a  rule  good  tilth  is  easily  maintained. 
The  topography  is  gently  rolling  to  undulating,  though  in  some  areas  its  dunes 
are  formed  by  wind  action.  Drainage  is  well  established.  The  type  is  de- 
rived from  the  unconsolidated  sandy  material  of  the  Tertiary  formations  de- 
rived from  crystalline  rocks  and  distributed  by  aggrading  streams  as  low, 
broad  mountain  foot  slopes  or  alluvial  outwash-plain  deposits.  It  contains  a 
large  amount  of  feldspathic  mineral  fragments  and  holds  moisture  fairly 
well.  Kafir,  broom  com,  wheat,  and  alfiUfa  give  fair  yields  under  favorable 
conditions.    The  soil  Is  also  adapted  to  vegetables  and  truck  crops  and  to  fruit 

Riohfteld  fine  sandy  loam, — The  soil  to  about  12  inches  in  depth  Is  light 
brown  or  gray  and  has  a  fine,  silty  texture  and  loose,  porous  structure.  The 
subsoil  is  generally  similar  to  the  soil  material  in  color  and  character.  The 
topography  is  gently  rolling  or  undulating,  the  steeper  slopes  being  sometimes 
eroded  and  rough  or  broken.  In  certain  localities  the  surface  is  marked  by 
wind-blown  mounds  or  knolls.  The  type  is  derived  from  Tertiary  deposits  in 
varying  degrees  of  consolidation,  subsequently  modified  by  eollan  agencies. 
Drainage  Is  usually  well  established.  The  rougher  areas  are  utilized  mainly 
for  grazing.  The  type  is  generally  retentive  of  moisture  under  cultivation,  and 
with  favorable  topography  and  sufficient  rainfall  is  adapted  to  g^ieral  farming. 
Gom  and  sorghum  are  the  principal  crops.  Small  grains  are  grown  to  some 
extent,  but  yields  are  low  on  account  of  the  light  ralnftill. 

Rosehud  fine  sandy  loom.— The  soil  consists  of  a  dark-gray  or  brown  flue 
sandy  loam  from  12  to  18  inches  deep,  containing  a  high  percentage  of  silt 
The  subsoil  is  lighter  in  color,  often  being  almost  white  in  the  lower  depths, 
and  is  calcareous.  The  type  is  derived  from  the  weathering  of  unconsolidated 
Tertiary  deposits,  modified  to  some  extent  by  wind-blown  sand.  The  parent 
material  of  the  Tertiary  deposits  consists  of  extensive  alluvial  fan  or  mountain 
foot-slope  materials,  derived  largely  from  sandstone,  shale,  and  limestone  ro(±Si 
but  including  some  granitic  material  transported  and  distributed  by  aggrading 
streama  The  surface  is  gently  undulating  to  steeply  rolling,  with  broken  areas 
and  formations  resembling  buttes.  Very  little  of  the  type  is  at  present  under 
cultivation.    Where  not  too  sandy  it  is  adapted  to  general  fanning.    Gom, 
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potatoes,  and  vegetablee  could  probably  be  more  successfully  grown  than  small 
Sralns. 

Zapata  fine  sanOy  Uxm.-^To  a  depth  of  6  to  12  inches  the  soil  consists  of  a 
gmj  to  grayish-brown  fine  sandy  loam  underlain  by  a  hard,  compact,  heavy 
fine  sandy  loam  or  sandy  clay  similar  to  or  lighter  in  color  than  the  surface  ma- 
teflaL  At  depths  ranging  from  a  few  inches  to  3  or  4  feet  a  substratum  of 
bedrock  consisdng  of  limestcme  and  occasionally  sandstone  is  encountered. 
Outcrops  frequently  occur  and  give  the  soil  the  character  of  a  stony  loam. 
The  type  has  been  formed  from  a  thin  mantle  of  gray  sandy  loam  or  sandy 
clay  consistii^  of  alluvial  outwash  deposits  derived  mainly  from  sandstone 
and  shale  rocks  and  deposited  over  the  bedrock.  The  topography  varies  from 
rolling  to  hilly  and  in  some  places  is  quite  broken.  This  is  distinctly  a  grazing 
tTpe  and  should  be  devoted  to  this  purpose.  Much  of  it  is  so  hilly  and  stony 
or  has  the  limestone  so  near  the  surface  that  it  can  never  be  used  for  farming. 

Area  and  distribution  of  the  fine  sandy  loams. 


Bon 


State  or  area.i 


Aores. 


BoMbad  flue  aaody  kMm.. 
Biohfleld  flue  sanoy  loam. 
Zapata  fine  sandy  loam. . . 
Pratt  flue  sandy  loam 


Nebraska  7;  South  Dakota  3. . 

Nebraska? 

Texas  27 

Kansas  6 


1,389,312 
743,744 
638,208 
123,072 


TotaL.. 


2,804,336 


I  For  key  to  numbers  In  this  oolumn  see  p.  733. 


VEST  FINS  SANDT  LOAM  PHA8B. 


The  very  fine  lAase  of  the  fine  sandy  loam  group  is  confined  to  a  single  soil 
series  occurring  in  the  middle  of  the  Great  Plains  region. 

ThB  surface  material  is  finer,  more  compact,  and  somewhat  more  sticky  whea 
wet  than  is  the  soil  of  the  fine  sandy  loam  of  the  same  series.  It  requires  more 
careful  management  than  the  lighter-textured  soils  of  the  province.  If  culti- 
vated when  too  wet,  it  clods  to  some  extent.  With  favorable  moisture  conditions 
tte  soil  is  friable  and  readily  maintained  in  good  tilth.  Only  a  moderately 
heavy  ftoming  equipment  is  necessary.  The  type  retains  moisture,  and  where 
tile  climate  is  favorable  It  constitutes  a  good  general-purpose  soil.  Kafir, 
sorghum,  wheat,  and  alfalfa  are  the  principal  products.  The  soil  is  somewhat 
better  adapted  to  general  or  heavy  farming  than  the  fine  sandy  loam  member 
of  the  same  series,  and  In  general  adaptation  to  crops  it  occupies  a  position 
Intermediate  between  the  soils  occurring  under  the  same  series  in  the  fine  sandy 
loam  and  the  loam  groups. 

Pratt  very  fine  sandy  loam, — The  soil  consists  of  a  brown  or  light-brown 
rath^  sticky  very  fine  sandy  loam  from  12  to  16  inches  deep.  The  subsoil  is  a 
reddish  or  yellowish-brown  compact  and  sticky  heavy  loam  or  silty  clay  loam. 
The  surface  soil  clods  to  some  extent,  e^>ecially  if  cultivated  under  unfavorable 
conditions  of  moisture.  The  topography  is  nearly  level  to  gently  undulating. 
Occasional  small  depressed  areas  show  traces  of  alkali.  Drainage  is,  however, 
usually  well  established  and  the  soil  fairly  retentive  of  moisture.  The  soil 
owes  its  origin  to  the  unconsolidated  material  of  the  Feldspar  formations, 
derived  mainly  from  crystalline  feldspar-bearing  rocks,  and  deposited  by  aggrad- 
ing streams  as  alluvial  outwash  plains  or  mountain  foot-slope  deposits.  It  has 
been  modified  to  a  slight  extent  by  material  of  the  same  character  which  has 
been  transported  by  winds.  It  is  a  good  agricultural  soil  and  produces  f^lr  to 
good  yields  of  kafir,  sorghum,  wheat,  and  alfalfa. 

Area  and  distribution  of  the  very  fine  sandy  loam. 


Soft  name. 

state  or  area.1 

Aoies. 

PvBftt  vnrv  iit»«  wKnAv  loam. 

Kansas  6 

20,864 

1  For  key  to  number  in  this  odliunn  see  p.  733. 
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Loam  Gbottp. 

The  loam  soils  of  this  proylnce  are  of  extensive  occurrence  thronglioiit  tfae 
middle  and  southern  portions  of  the  Great  Plains  region. 

The  soils  vary  widely  in  rainfall^  topography,  depth,  character  of  onderlylns 
material,  and  agricultural  importance.  Although  the  members  of  the  group  are 
usually  subject  to  a  light  rainfall,  they  are  generally  retoitive  of  moiBtnre 
under  cultivation  where  carefully  and  judiciously  managed.  The  subsoil  ts 
usually  moderately  heavy  to  heavy  and  of  high  water-holding  capacity,  thoui^ 
one  of  the  members  is  marked  by  a  porous  subsoil  and  by  somewhat  exceeBlTe 
underdrainage;  but  this  type  is  favored  by  a  more  g^erous  rainfall  tlian  the 
areas  covered  by  the  other  soils  of  the  loam  group.  The  topography  is  generally 
undulating  to  gently  rolling,  but  is  sometimes  eroded  or  rough  and  broken. 
Drainage  as  a  rule  is  well  established. 

A  large  part  of  the  areas  covered  by  the  soils  of  the  loam  group  Lb  as  yet 
undeveloped  to  agriculture  and  is  used  extensively  for  grazing  purposes.  When 
devoted  to  agriculture,  com,  wheat,  alfalfa,  and  kafir,  sorghum,  milo,  broom 
com,  and  similar  drought-resistant  forage  crops  are  the  principal  products,  the 
latter  being  most  extensively  grown  in  the  western  and  southwestern  portion* 
of  the  districts  covered.    Some  cotton  is  grown  in  the  southem  districts. 

The  soils  are  usually  sticky  when  wet  and  require  somewhat  more  careful 
management  to  prevent  puddling  and  an  unfavorable  structure  than  is  the  case 
with  the  groups  of  lighter  texture.  Under  favorable  moisture  conditions  they 
are  easily  worked. 

The  loam  of  the  Zapata  series,  occurring  in  the  southwestern  part  of  the 
Great  Plains  region  under  pronounced  conditions  of  aridity,  is  predominantly 
shallow  and  often  of  rough  topography.  It  is  best  adapted  to  gracing  par- 
poses.  The  other  members  of  the  group  can  generally  be  used  for  crops  and 
constitute  imi)ortant  general-farming  soils.  They  are  adapted  to  a  rather  heavy 
type  of  agriculture  and  require  a  heavy  and  complete  farm  equipment  for 
efficient  and  economical  utilization. 

AlMon  loam. — ^The  surface  soil  consists  of  a  dark-brown  rather  heavy  loam 
from  10  to  14  inches  deep,  becoming  nearly  black  when  wet  It  is  underlain  by 
a  reddish-brown  to  brownish-red  clay,  which  contains  a  considerable  amount  of 
coarse  sand  and  fine  gravel.  Fine  chert  particles  occur  in  the  subsoil.  13ie  soil 
contains  enough  clay  to  make  it  somewhat  sticky  when  wet,  and  unless  worked 
under  favorable  moisture  conditions,  is  inclined  to  clod.  The  topography  Is 
undulating  to  rolling.  Surface  drainage  is  usually  good.  Underdrainage  Is 
excessive  on  account  of  Uie  gravel  in  the  subsoil.  The  type,  however,  is  not  so 
droughty  as  some  of  the  coarse  textured  members  of  the  series,  and  where 
intelligently  farmed  gives  good  yields  of  com,  wheat,  kafir,  sorghum,  and  alfalfa. 
The  type  is  derived  from  unconsolidated  sandy  and  gravelly  material  of  the 
Tertiary  formation  composed  mainly  of  crystalline  rocks,  distributed  by  aggrad- 
ing streams  as  extensive  broad  alluvial  foot  slopes  or  stream-outwash  plain 
deposits. 

AmarUlo  loam. — ^The  surface  soil  consists  of  a  dark-brown  or  occasionally  a 
reddish-brown  heavy  sandy  loam  to  loam  ranging  in  depth  from  8  to  14  inches. 
The  subsoil  is  a  brown  or  reddish-brown  heavy  sandy  loam  or  heavy  loam.  A 
white  calcareous  clay  is  encountered  under  the  subsoil  at  depths  ranging  from 
8  to  30  inches.  The  topography  varies  from  gently  undulating  to  rolling  or 
sometimes  broken.  Drainage  is  ordinarily  well  established.  This  soil  has  been 
formed  from  the  weathering  of  unconsolidated  Tertiary  and  Quaternary  deposits 
derived  from  sedimentary  and  crystalline  rocks  and  distributed  by  aggrading 
streams  as  alluvial  fan,  outwash  plain,  or  mountain  foot-slope  material.  The 
type  is  well  suited  to  dry  farming  methods,  is  a  productive  soil  well  adapted 
to  a  large  number  of  crops,  is  easily  cultivated,  and  does  not  suffer  from  exten- 
sive wind  drifting.  It  is  utilized  mainly  for  grazing  and  for  the  production  of 
wheat,  forage  crope,  and,  to  a  limited  extent,  for  com,  cotton,  alfalfa,  potatoes, 
and  vegetables. 

Pratt  {oom.— The  soil  is  a  brown,  friable  silt  loam  to  an  average  depth  of  18 
inches.  The  subsoil  to  86  inches  is  a  reddish-brown,  sticky,  rather  compact 
sandy  loam,  the  red  color  becoming  more  pronounced  with  depth.  The  topog- 
raphy is  generally  rolling,  and  drainage  is  well  established.  The  type  is  derived 
from  the  weathering  of  a  sandy  stratum  in  the  unconsolidated  Tertiary  mattfial 
originating  mainly  from  crystalline  rocks,  containing  a  large  amount  of  feld- 
spar fragments,  and  deposited  by  aggrading  streams  as  broad  aUuvial  fbot- 
slope  and  outwash  plain  deposits.  It  is  a  good  wheat  soil  and  is  adapted  to  kafir 
and  com. 
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Richfield  loam. — ^The  soil  is  a  grayish-brown  to  brown  loam.  The  subsoil  is 
grayish  brown  or  yellowish  brown  in  color,  |ind  extends  to  a  depth  of  more  than 
88  inches.  The  topography  is  comparatively  level  to  undulating  or  rolling.  The 
soil  is  derived  from  unconsolidated  or  partially  cemented,  calcareous  Tertiary 
deposits  laid  down  by  aggrading  streams  as  extensive  mountain  foot  slopes  or 
alluvial  fans  and  derived  mninly  from  material  from  crystalline  rocks.  Some 
of  the  areas  have  subsequently  been  modified  by  weathering  in  place  or  by  eolian 
or  alluvial  agencies.  Wheat,  com,  and  alfalfa  are  grown  to  some  extent,  but 
the  sorghums  are  more  profitable. 

Zapata  loom.-— The  type  consists  of  a  light-gray  to  grayish-brown  loam  from 
6  to  10  inches  deep,  underlain  by  slightly  heavier  gray  to  yellowish-gray  or 
slightly  pinkish  loam.  Sandstone  or  limestone  bedrock  substratum  is  usually 
encountered  at  a  depth  of  3  feet  and  outcrops  sometimes  occur  on  the  steeper 
slopes.  The  type  is  very  low  in  humus,  but  contains  a  large  percentage  of  lime. 
The  soil  is  formed  from  thin  deposits  of  alluvial  stream  or  sheet  water  outwash 
material,  derived  mainly  from  sandstone  and  shale  rocks  and  deposited  over  the 
bedrock,  which  has  apparently  had  some  influence  upon  the  character  of  the 
soil.  The  surface  is  usually  rolling  to  hilly.  None  of  the  type  is  cultivated,  and 
owing  to  its  position  is  best  left  for  pasture. 

Area  and  distribution  of  the  loams. 


Son  name. 

State  or  area.^ 

Acres. 

Amarillo  loam ...x..  ....  . 

T^xas  22 

1,294,M8 
264,900 

Pratt  loam 

Kanms  ft.  10, 11 

Rfohfleld  loam 

Kl^nipfflh     '            ,      , 

239, 61« 

Albion  loam 

KftTumff  9 

48,384 

TfrXas  27 

84,  no 

Total 

1,882,308 

1  For  key  to  numbers  in  this  oolunm  see  p.  733. 


8T0NT  LOAM  PHASE. 

The  stony  loam  has  been  recognized  in  this  province  under  but  one  soil  series, 
and  is  not  extensively  developed  or  of  great  agricultural  importance. 

The  stone  content  is  usually  sufliclent  to  interfere  with  cultivation,  and  the 
topography  over  a  large  part  of  the  area  is  such  as  to  prohibit  the  extensive  use 
of  farm  machinery.  The  soil  is  more  open  and  porous  than  that  of  the  loams 
In  the  province.  A  hardpan,  consisting  of  chert  fragments  and  finer  inter- 
stitial soil  material  cemented  by  lime  or  by  iron  salts,  commonly  occurs  in  the 
subsoil  material.  The  soil  is  not  extensively  utilized  and  its  agricultural  possi- 
bilities are  restricted.  When  improved  by  the  removal  of  stones,  some  of  the 
leas  hilly  and  broken  areas  could  be  used  for  shallow-rooted  grains  and  grass 
crops. 

The  soil  of  this  phase  departs  widely  from  the  soils  of  the  loam  group  in  this 
province,  and  is  far  less  valuable  for  agriculture. 

Lebanon  stony  loam. — ^The  soil  to  a  depth  of  6  or  7  inches  is  a  gray  to  brown- 
ish-gray friable  silt  loam  containing  little  organic  matter  and  carrying  from  20 
to  30  per  cent  of  chert  fragments,  varying  in  size  up  to  12  Inches  in  diameter. 
The  subsoil  consists  of  a  brown  or  yellowish-brown  silty  clay  loam  or  sllty  clay 
underlain  by  a  tough,  plastic  yellowish-brown  clay.  The  subsoil  carries  about 
the  same  amount  of  chert  fragments  as  the  soil.  Chert  gravel  and  larger  frag- 
ments are  encountered  at  depths  varying  from  12  to  16  inche&  Underlying  the 
tough  clay,  which  usually  extends  from  18  to  22  inches,  there  is  generally  a  thin 
stratum,  4  or  6  inches  thick,  of  friable  silty  clay  or  silty  clay  loam  mottled  with 
yellow,  drab,  and  gray.  A  "hardpan,"  consisting  of  angular  chert  fragments 
conented  by  iron  or  lime,  is  encountered  within  the  3-foot  section.  The  surface 
soil  is  derived  from  the  superficial  material  covering  the  higher  plateaus  of  the 
region,  consisting  probably  of  stream  or  sheet  fiood  outwash  deposits  from  a 
variety  of  rocks.  The  cherty  subsoils  are  derived  from  the  cherty  limestone 
formation  underlying  this  stratum.  The  fragments  have  been  disseminated 
throughout  the  soil  by  erosion  and  the  translocating  action  of  frosts  and  thaws. 
The  type  occupies  a  topographic  position  intermediate  between  the  Lebanon  silt 
loam  and  the  Clarksville  soils  which  are  derived  wholly  from  the  cherty  lime- 
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Stone.  The  area  covered  was  originally  prairie,  bnt  now  sopports  a  growth 
of  blackjack  oak,  with  some  post  and  black  oak.  LitUe  of  this  type  is  used  for 
agricultural  parpoees.  By  removing  the  stones  the  smoother  areas  could  be 
used  for  shallow-rooted  grain  and  grass  crops. 

Area  and  distribution  of  the  8tony  loam. 


Soflmune. 


Lebaaon  itony  loftiB Missofuri  11. 


Stftteori 


6,372 


1  For  key  to  number  in  this  oolunm  see  p.  733. 
OBAVELLT  LOAlf   PHASE. 

The  gravelly  loam  phase  of  the  loam  group  is  represented  by  one  soil  type 
occurring  under  the  Colorado  series.  It  is  not  extensive  and  has  been  found 
only  along  the  western  edge  of  the  Great  Plains  r^on. 

Owing  to  the  gravel  content  and  the  dominant  sloping  and  frequently  eroded 
and  dissected  topography,  drainage  is  rather  excessive.  The  rainfall  is  generally 
InsufBcient  for  crop  production  without  irrigation  and  a  great  part  of  the  area 
covered  by  the  gravelly  loam  occupied  is  so  elevated  that  irrigation  is  imprac- 
ticable. 

The  S(^l  is  friable  under  cultivation,  and  where  capable  of  irrigation  It  is 
adapted  to  the  production  of  apples  and  other  tree  fruits,  cereals,  alfalfa,  and 
sugar  beets.  It  is  better  adapted  to  fruits  and  possesses  a  somewhat  wider  range 
in  crop  adaptation  than  the  soils  of  the  loam  group  so  far  as  they  have  been  en- 
countered.   It  is  rather  inferior  to  the  loams  for  heavy  general  farming. 

Colorado  gravelly  loam, — The  soil  of  this  type  consists  of  a  gray  to  dark- 
colored  heavy,  silty  fine  sandy  loam  or  loam,  generally  6  feet  or  more  in  depth. 
It  carries  a  large  amount  of  gravel,  which  consists  of  fragmoits  of  granite,  shale, 
or  sandstone  ranging  in  sise  from  5  or  6  inches  in  diameter,  and  increasing  in 
quantity  as  the  mountains  are  approached.  The  soil  erodes  easily,  and  in 
arroyos  or  cuts  the  subsoil  often  has  a  compact,  adobelike  structure.  The  type 
is  formed  largely  of  colluvial  material.  It  occurs  along  mountain  footslopes, 
and  frequently  as  pronounced  hills  and  ridges.  It  usually  occupies  elevations 
above  the  limits  of  irrigation.    The  soil  is  well  drained  and  free  from  alkali. 

Area  and  distribution  of  the  gravelly  loam. 


Son  name. 

State  or  area.i 

Acres. 

Colorado  gravelly  loam 

Colorado  2. 

33,406 

1  For  key  to  number  in  this  oolumn  see  p.  733. 
Silt  Loam  Group. 

The  soils  of  the  silt  loam  group  are  represented  under  a  number  of  soil  series 
and  vary  widely  in  location,  extent,  climate,  topography,  and  crop  adaptation. 

Some  of  the  members  are  frequently  eroded  and  dissected  and  th^r  topog- 
raphy is  rough  and  broken.  In  one  of  the  soils  of  the  group  a  hardpan,  im- 
penetrable to  plant  roots,  occurs  at  shallow  depths,  so  that  the  type  is  not  well 
adapted  to  other  than  shallow-rooted  crops.  In  general,  the  topography  is  com- 
paratively level  to  rolling,  the  soil  and  subsoil  material  of  good  depth,  and  the 
soil  well  adapted  to  agriculture  with  favorable  moisture  supply.  The  rainfall 
is  usually  light,  but  the  soils,  while  somewhat  sticky  when  wet,  are  of  friable 
structure  and  are  retentive  of  moisture  under  cultivation.  Drainage  is  well 
established,  but  seldom  excessive,  and  the  character  of  the  surface  is  such  as  to 
favor  the  use  of  farm  machinery. 

A  great  part  of  the  areas  covered  Is  not  extensively  utilised  for  agriculture 
and  is  devoted  mainly  to  grazing.  Wheat,  com,  kaflr,  sorghum,  and  flax  are  the 
principal  crops  of  cultivated  areas. 
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In  general,  where  the  climate  Is  favorable,  the  silt  loams  are  well  adapted  to 
general  farming.  They  require  a  rather  heavy  farming  equipment  and  in 
adaptation  to  crops  do  not  depart  greatly  from  the  soils  of  the  loam  group. 

Afhland  aUt  loam, — ^The  soil  consists  of  a  light  to  dark  brown  friable  silt  loam 
with  an  average  depth  of  12  inchea  The  subsoil  is  a  yellowish  brown  to  dark 
brown  silty  clay  loam,  which  becomes  more  compact  wlUi  depth  and  shows  ocea- 
slonal  streaks  of  calcareous  material  below  a  depth  of  2  feet  The  type  occupies 
temces  in  valleys  which  have  probably  been  formed  in  part  by  the  subsidence 
of  the  underlying  rocks,  owing  to  removal  of  overlying  material  by  solution. 
Tbe  soil  is  derived  mainly  from  local  alluvial  slope  or  outwaah  material  distrib- 
uted by  surface  waters  and  by  minor  streams  and  derived  from  tbe  sandstone, 
shale,  and  limestone  rocks  of  the  Tertiary  formations.  Drainage  is  well  estab- 
llshed.  The  type  is  a  good  soil  for  general  farming,  wheat,  com,  and  kaflr  being 
the  principal  crops. 

Lebanon  aUt  loam. — ^The  type  consists  of  a  brownish-gray  to  grayish-brown 
friable  silt  loam  from  6  to  10  inches  deep,  ujoderlain  by  a  yellow  or  brownish 
yellow  silty  clay  loam,  which  grades  quickly  into  a  plastic,  tough  clay  of  a 
yellowish-brown  to  chocolate-brown  color.  This  in  turn  is  underlain  at  an 
average  depth  of  24  inches  by  a  more  friable  layer  of  mottled  gray  aad  yeUow 
or  bluish  gray  and  pale  yellow  silty  clay  loam. 

A  tough  '*hardpan,"  consisting  chiefly  of  angular  chert  fragments,  often 
firmly  cemented  with  lime  or  iron  and  having  a  mottled  red  and  grayiab  appear- 
ance, is  usually  reached  within  the  3-foot  section,  generally  at  about  90  inches. 
The  upper  section  of  the  subsoil  is  not  everywhere  present,  but  the  tough,  plastic 
clay  stratum  is  always  encountered.  This  clay  when  worked  in  wet  condition 
liardens  on  drying  into  an  impervious,  intractable  mass.  Chert  fragments  are 
practically  absent  to  a  depth  of  22  to  28  inches.  The  topography  is  flat  to 
undulating,  the  type  standing  above  tlie  soils  of  associated  series.  The  soil, 
excepting  tbe  lower  cherty  hardpan  portion,  is  derived  from  a  chert-free  layer 
of  material,  whose  origin  is  obscure,  but  which  consists  probably  of  outwash 
deposits  of  streanos  or  of  sheet  surface  waters,  derived  from  a  variety  of  rocks, 
the  crystalline  probably  predominating.  Where  erosion  has  removed  this  surfi- 
dal  layer  the  cherty  soils  derived  from  underlying  cherty  limestone  are  encoun- 
tered«  the  "  hardpan  "  substratum  sometimes  being  near  the  surface.  This  type 
is  best  suited  to  shallow-rooted  crops  such  as  grass  and  grain  and  is  of  fair 
agricultural  value.  It  is  readily  improved  *foy  the  addition  of  organic  matter  and 
a  rotation  of  crops  to  include  the  legumes.  Phosphatic  fertilizers  also  give  good 
resulta  The  soil  was  originally  prairie,  except  for  a  scattered  growth  of 
blackjack  oak,  but  with  the  discontinuance  of  burning  over  the  land  for  grasing 
the  unused  areas  have  become  covered  with  trees. 

Richfield  Hit  loam.—The  soil  is  a  grayish-brown  or  dark-brown  silt  loam, 
with  an  average  depth  of  12  inches  and  containing  some  fine  sand  in  the  first 
8  or  10  inches.  The  upper  subsoil  is  a  brown  silty  clay  loam  from  6  to  14  inches 
thick  and  is  underlain  by  a  grayish-yellow,  calcareous,  more  silty  loam,  which 
extends  to  more  than  8  feet  The  topography  ranges  from  almost  level  to 
sharply  rolling.  The  type  represents  the  weathered  product  of  the  unconsoli- 
dated or  slightly  cemented  calcareous  Tertiary  material  known  as  Plains  Marl, 
derived  predominantly  from  crystalline  rocks  of  the  Rocky  Mountains  and  dis- 
tributed by  aggrading  streams  as  alluvial-fan  or  foot-slope  material  modified  by 
winda  Drainage  is  well  esUblished.  The  soU  is  productive  under  favorable 
oonditiona    Wheat,  kafir,  and  some  com  are  grown. 

Rosebud  aUt  loam. — ^The  surface  soil  to  an  average  depth  of  10  inches  con- 
sists of  a  loose,  friable,  light  silt  loam  ranging  in  color  from  light  ashy  gray  to 
dark  brown.  The  color  of  the  soil  is  largely  influenced  in  its  darker  shades 
by  the  content  of  organic  matter.  The  subsoil  consists  of  a  light-gray  to  brown 
8flt  loam  about  2  feet  deep,  the  clay  content  being  ordinarily  greater  than  in 
the  surface  soil.  This  in  turn  is  underlain  by  a  white,  light  pink,  or  buff  colored, 
calcareous,  silty  loam,  which  continues  to  a  depth  of  several  feet  Drainage 
is  well  established  and  the  material  is  easily  eroded.  White  eroded  spoU  and 
incipient  "bad  lands'*  occur  on  slopes  and  hillsides.  This  type  is  derived  from 
the  unconsolidated,  very  calcareous  Tertiary  deposits  formed  mainly  from  sand- 
stone and  shale  rocks,  with  some  granitic  material  distributed  as  extensive 
aUuvial-fftn  or  foot-slope  deposits  by  aggrading  streams.  The  surface  varies 
from  almost  level  plains  to  rough  hills  and  broken  country  approaching  tbe 
•*  bad  lands."  Very  little  of  this  type  has  been  placed  under  cultivation,  but 
where  moisture  conditions  are  favorable  it  should  prove  an  excellent  soil  for 
g«ieral  farming.  It  is  utilized  mainly  for  grazing  and  for  the  production  of 
com,  small  grains,  and  flax. 
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Area  and  distribution  of  the  silt  loams. 


SoilllMIIO. 

State  or  ana.i 

Acns. 

RoMlmd  sat  loam 

Nebraska  7;  South  DakotaS 

3,960,068 

ninhlVM  <plU  iMm 

KanmslO ...                

^/ifbttimn  fiM^  loAm  . . 

Kissouri&ll 

102,080 

Affhi%n<^(Fntlmni 

KanMWJO'.                

18;ffl4 

TotoL 

7,404,000 

1  For  key  to  numbers  in  this  column  see  p.  783. 

Clat  Loam  Gbottf. 

The  soils  of  the  clay  loam  group  in  this  proTince  are  not  of  extensive  or 
frequent  occarrence  and  have  been  recognized  nnder  two  soil  series  only. 

They  have  heavy,  compact  subsoils,  the  material  of  the  deeper  section  being 
In  part  of  residual  origin  and  derived  from  underlying  shales,  sandstones,  and 
limestones.  They  are  confined  to  local  flats,  basinlike  depressions  in  upland 
plains  or  prairies,  or  the  base  of  adjacent  hill  slopes.  Drainage  is  usually  poor, 
and  in  many  cases  the  reclamation  of  the  land  is  impracticable  within  a  reason- 
able limit  of  expense.  In  the  more  western  semiarid  areas  alkali  salts  are  some- 
times present  in  injurious  amounts  in  the  more  poorly  drained  areas. 

The  soils  of  the  group  are  utilized  mainly  for  pasture,  and  in  agricultural 
importance  are  inferior  to  the  loams  and  silt  loams.  Artificial  drainage  is 
usually  required  and  careful  management  is  necessary  before  they  can  be 
brought  into  a  favorable  condition  of  tilth.  With  good  drainage  and  proper 
cultivation  they  are  adapted  to  heavy  general  farming,  including  the  production 
of  cereals,  sorghum  and  other  forage  crops,  alfalfa,  and  grass  crops. 

Colorado  clay  loam. — ^The  type  consists  of  a  dark  reddish  brown,  compact, 
tenacious  clay  loam  of  adobe  structure,  generally  6  feet  or  more  in  depth.  The 
type  occupies  depressions  and  lower  slopes  of  local  closed  drainage  basins  in 
elevated  treeless  plains.  The  material  consists  of  finer  Tertiary  foot-slope 
deposits,  modified  by  further  weathering  and  alluvial  TWish  or  sedimentation. 
Small  flakes  or  granules  of  gypsum  are  frequently  encountered.  The  topography 
is  nearly  level  and  unmarked  by  terrace  or  blulT  lines  or  rock  outcrop  and  the 
surface  is  free  of  gravel.  The  soil  is  generally  poorly  drained  and  shows  traces 
of  alkali. 

Sedgwick  day  loam, — The  soil  is  a  flne-grained  silty  loam,  12  to  18  inches 
deep,  underlain  by  a  bluish-gray  to  drab,  tough,  heavy,  and  compact  clay, 
extending  to  a  depth  of  3  feet  or  more.  IJ^e  type  occupies  flat  or  depressed 
areas  on  upland  prairies  or  occurs  at  the  base  of  footslopes.  It  is  poorly 
drained.  The  material  represents  alluvial  depositions  by  minor  streams  or 
sheet  floods  from  the  surrounding  soils  and  laid  down  as  alluvial  fan  or  slope 
material.  The  deeper  subsoils  are  in  places  residual  from  sandstone,  shale,  and 
limestone  material.  The  type  is  generally  used  for  pasturage,  although  with 
thorough  drainage  it  should  be  well  adapted  to  wheat  and  com. 

Area  and  distribution  of  the  clay  loams. 


Soil  name. 

State  or  area." 

Acres. 

fimlrvink  nlav  loam 

ITftnmjs  llr  MimOUrl  3 

8.064 

Colorado  clav  loam 

Colorado  3 

^S 

TotaL 

8,800 

1  For  key  to  numbers  In  this  column  see  p.  733. 
SILTY    CLAY    LOAM    PHASE. 

The  sandy  clay-loam  soils  are  not  of  frequent  occurrence  in  this  province 
and  have  been  recognized  only  under  the  Pratt  series,  the  normal  clay-loam 
member  of  which  has  not  as  yet  been  encountered. 
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In  tbis  soil  the  sand  content  Is  sufficiently  high  to  alter  the  structure  and  tex- 
ture of  the  soil,  the  material  being  somewhat  more  friable  than  the  clay  loams. 
With  favorable  moisture  content  the  soU  resembles  sandy  loams  in  texture.  It 
is,  howerer,  sticky  when  wet  and  is  retentive  of  moisture.  The  subsoil  is  com- 
pact and,  unlike  the  clay  loams,  the  soils  usually  have  good  drainage.  The  soli 
Is  well  adapted  to  general  farming.  It  does  not  demand  as  heavy  farming  equip- 
ment as  the  soils  of  day-loam  texture,  and  is  superior  to  those  soils  in  the 
Province  in  general  agricultural  importance  and  adaptability  to  farm  crops. 

Pratt  sandy  clay  loam. — The  type  consists  of  a  dark-brown  sandy  clay  loam 
from  9  to  12  inches  deep,  overlying  a  subsoil  of  dark-brown  or  dark  reddish 
brown  compact  sandy  clay  or  sandy  clay  loam.  When  worked  under  favorable 
conditions  of  moisture  the  texture  is  similar  to  that  of  a  sandy  loam,  yet  the 
content  of  clay  is  nearly  high  enough  to  make  the  soil  a  clay  loam.  The  topog- 
raphy Is  rolling  to  undulating,  and  drainage  ordinarily  well  established.  The 
type  is  derived  from  unconsolidated  Tertiary  deposits  originating  mainly  from 
feldspar-bearing  crystalline  rocks  and  distributed  by  aggrading  streams  as  broad 
alluvial  mountain  footslope  or  alluvial  plain  deposits.  A  proper  moisture 
supply  is  easily  maintained,  and  crop  yields  are  good. 

Area  and  distribution  of  the  sandy  clay  loam. 


Soil  name. 

state  or  area.i 

Acres. 

Pntt  sandy  clay  loftm  .          .      .> 

KAnflMt^. 

1,408 

1  For  key  to  number  in  this  column  see  p.  783. 
SILTY    CLAY    LOAM    PHASE. 

The  soils  of  the  silty  clay  loam  phase  in  this  province  are  much  more  ex- 
tensive and  of  greater  agricultural  importance  than  the  normal  clay  loams. 
They  have  been  encountered  under  four  important  soil  series  which  are  widely 
developed  in  the  middle  western  and  southwestern  sections  of  the  Great  Plains 
region.  In  none  of  these  series  in  which  the  silty  clay  loam  appears  has  the 
clay-loam  member  been  recognized,  the  soil-forming  agencies  having  apparently 
favored  the  accumulation  of  a  large  amount  of  silt  particles  with  the  clay  and 
sandy  material. 

The  soil  Is  rather  heavy  and  tenacious  when  wet,  with  a  tendency  to  puddle 
and  became  intractable  tf  cultivated  while  too  wet  Where  well  drained  and 
carefully  cultivated  it  is  mellow  and  friable.  The  subsoil  is  rather  compact, 
often  calcareous,  and  possesses  pronounced  water-holding  power,  rendering  the 
soil  retentive  of  moisture  and  welf  adapted  to  agriculture,  even  with  the  pre- 
Taillng  light  rainfall,  if  judiciously  managed.  The  topography  is  level  to  gently 
undulating  and  favorable  to  the  extensive  use  of  farm  machinery.  Drainage  Is 
ordinarily  well  established,  but  In  places  delScient 

The  silty  clay  loams  are  adapted  to  a  heavy  type  of  general  farming,  except 
in  areas  where  the  climate  may  be  entirely  unsuitable.  They  are  utilized  mainly 
for  grazing  and  for  the  production  of  small  grains,  com,  alfalfa,  kaflr,  sorghum, 
milo,  and  similar  crops.    A  heavy  farming  equipment  is  required. 

AmarUlo  sUty  clay  loam. — The  surface  soil  is  from  2  to  8  inches  deep,  and 
consists  of  a  brown  or  chocolate-brown  silty  clay  loam  which,  in  many  places, 
has  a  slightly  reddish  tinge.  It  is  underlain  by  a  compact  reddish-brown  silty 
<^7  loam,  which  extends  to  a  depth  of  18  to  24  inches  and  rests  upon  a  white, 
calcareous  material,  which  merges  into  a  white,  calcareous  substratum  at  a 
depth  of  4  or  5  feet  The  topography  is  gently  undulating  to  rolling.  The  type 
has  been  formed  by  the  weathering  of  the  heavier  unconsolidated  Tertiary 
deposits  derived  from  both  sedimentary  and  crystalline  rocks  and  deposited  as 
broad  alluvial  outwash  plain  or  fan  material  by  former  aggrading  streams. 
The  red  color  is  probably  due  to  an  admixture  of  material  from  the  Permian  Red 
Beds.  The  type  is  well  adapted  to  sorghum,  kafDr,  milo,  wheat,  and  oats.  It 
is  a  strong,  productive  soil,  but  yields  are  largely  dependent  on  climate.  It  is 
utilized  principally  for  grazing  and  the  production  of  forage  crops  and  small 
grain& 

Fowler  silty  clay  foam.— The  soil  consists  of  a  dark-brown  to  black  heavy 
silty  loam  from  12  to  16  inches  deep.  The  subsoil  is  a  light-brown  to  dark-brown 
allty  clay  loam  to  a  depth  of  90  Inches,  below  which  a  white  or  mottled  calca- 
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reous  material  1b  encountered.  Tbe  surface  la  nearly  leyel  and  drainage  is 
rather  poor,  owing  to  insufficient  slope  and  an  impervious  subsoil.  The  type 
occupies  basins  or  valleys  formed  by  subsidence  resulting  from  the  removal  of 
underlying  gypsum  or  salt-bearing  rock  by  solution.  The  soil  is  derived  from 
the  Tertiary  deposits  consisting  mainly  of  wash  from  crystalline  rocks  witii 
some  sandstone,  limestone,  and  shale  laid  down  as  outwasii-plain  material  and 
locally  modified  by  the  addition  of  alluvium  from  streams.  The  type  Is  sub- 
irrigated  and  produces  good  crops,  of  which  alfalfa  is  the  most  valuable.  Corn, 
wheat,  and  the  sorghums  are  also  grown. 

Pratt  HUy  clay  loam, — ^The  surface  soil  is  a  dark-brown  silty  clay  loam  about 
10  inches  in  d^th,  and  is  underlain  by  a  dark-brown  to  reddish-brown  heavy 
allty  day  loam  or  day  which  is  sticky  when  wet  but  under  favorable  moisture 
conditions  works  readily  into  a  good  tilth.  The  topograph  is  rolling  to  uodu- 
lating,  and  the  type  has  fair  to  good  drainage.  The  soil  is  derived  throui^  tte 
weathering  of  the  finer-teKtured  material  of  the  unconsolidated  Tertiary  fbnsa- 
tioQS  derived  mainly  from  crystalline  rocks  and  deposited  as  extensive  areas  of 
mountain  footslopes  or  alluvial  fiins  by  aggrading  streams.  The  soil  is  very 
productive,  and  with  snffldent  rainfall  good  yields  of  aoiitfbum,  kafir,  isAlo, 
wheat,  oats,  etc,  can  be  secured. 

Richfield  Hlty  day  loam.— This  tjj^  consists  of  a  dark,  grayish-brown  to 
nearly  black  silty  day  loam  from  8  to  16  inches  deep,  and  of  compact  structure 
but  friable  under  cultivation.  The  subsoil  is  a  light  or  grayish-brown  silty  day 
loam  or  silty  day  of  rather  compact  structure,  at  a  depth  of  2  to  3  feet  becoming 
lighter  in  color  and  strongly  calcareous.  The  topography  is  neariy  levd  or 
gently  undulating,  but  the  type  is  usually  fairly  well  drained.  It  has  been 
formed  by  the  weathering  of  unconsolidated  or  partially  cemented  Tertiary 
material  derived  mainly  from  crystalline  rocks  and  deposited  as  extensive  areas 
of  mountain  foot-slope  or  alluvial  fan  material  by  aggrading  streams  The 
soil  Is  very  productive  and  with  suffldent  rainfall  good  yields  of  sorghum, 
kaflr,  milo,  wheat,  oats,  etc.,  can  be  grown. 

Area  and  distril^ution  of  the  tUty  clay  loama. 


Soflnftme. 


State  or  wm.i 


Acns. 


Amarillo  silty  day  loam... 
—'  Bflty  *     • 


Richfield  silty  clay  loam 
Fowler  silty  da 
Pratt  sUty  day 

Total 


Texas  » 

Kansas  10;  Texas  22.. 

Kanns  10 

Kansas  6 


92,424 


7,660,582 


1  For  key  to  numbers  in  this  oolumn  see  p.  733. 
Clay  Gboup. 

Only  one  soil  type  has  been  encountered  under  the  day  group  within  this 
province. 

This  soil  is  extremdy  tenacious  and  refractory,  becoming  sticky  when  wet 
and  baking  and  checking  upon  subsequent  exposure.  The  texture  and  structure 
of  both  soil  and  subsoil  and  the  predominant  topography  are  unfavorable  to 
drainage,  and  alkali  salts  are  often  present  in  injurious  amounts. 

The  type  is  inextensive  and  rather  local  in  occurrence  and  is  not  utilised 
to  any  extent,  except  for  pasture.  It  occurs  in  semiarid  regions^  and  if  prop- 
erly drained  and  irrigated  could  be  utilised  for  the  production  of  grain  and 
hay  crops.  It  is  adapted  only  to  a  heavy  type  of  general  farming  and  Fequlres 
the  heaviest  of  farming  equipment  and  extremely  careful  management 

Orman  clay. — ^The  soil  is  a  grayish-brown  to  dark-brown,  extremely  heavy, 
tenacious,  and  compact  clay.  It  is  refractory  in  structure,  readily  puddled, 
and  bakes  and  cracks  upon  drying.  The  subsoil  is  grayish-brown  to  drab  and 
similar  to  the  soil  in  texture  and  structure.  It  occupies  flats  and  gently 
inclined  hill  slopes  and  is  poorly  drained.  It  consists  of  fine  material  derived 
from  shales,  deposited  as  alluvial  slope  or  fan  material  by  sheet  waidi  or  intsr- 
mittent  streams,  some  of  which  has  been  deposited  in  shallow  waters  of  tsvi- 
porary  lakes.  Alkali  is  generally  present  throughout  the  soil  in  amalderable 
quantities.  The  type  is  not  at  present  utilised  for  agricultural  purposes  to  any 
extent,  except  for  graaing.  Under  favorable  irrigation  and  drainage  conditions 
the  type  is  adapted  to  small  grains  and  alfklfs. 
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Area  and  distrUfuiion  of  the  clay. 


Soft  name. 

State  or  area.^ 

Aores. 

OrmanclAj 

South  Dakota  8 

327,168 

>  For  key  to  number  in  this  oohunn  see  p.  733. 
BIVBB  FLOOD  PLAIN  XATBBIAL. 

The  alloTial  d^;K>9lts  of  the  River  Flood  Plains  and  Terraces  ace  widely 
dlBtribnted  in  the  Great  Plains  region.  They  frequently  oocnr  along  the  numer- 
ous drainage  courses  In  the  more  humid  middle  and  southeastern  parts  of  the 
region,  but  are  most  extensive  and  typically  developed  In  the  wide,  shallow 
Talleys  of  the  larger  streams  having  their  sources  in  the  Rocky  Mountains 
and  traversing  the  region  in  an  easterly  and  southeasterly  direction.  The 
more  Important  areas  Include  the  valleys  of  the  Missouri,  the  Platte,  the 
Arkansas,  the  Canadian,  and  tiie  Rio  Grande  Rivers  and  their  tributaries. 

The  traneiportatlon  and  deposition  of  large  amounts  of  alluvial  material  from 
running  water  are  particularly  significant  factors  here  in  soil  formation.  They 
result  from  the  seasonal  fluctuations  In  stream  flow,  the  pronounced  decrease 
in  volume  of  flow  from  seepage,  the  susceptibility  of  the  rocks  encountered  in 
tihe  course  of  the  stream  tributaries  to  erosion,  and  In  the  sudden  violent 
storms  of  iiie  regions  adjoining  the  Rocky  Mountains  where  the  streams  head. 

Most  of  the  soils  of  the  province  include  material  derived  from  both  flie 
qoartx-bearing  crystalline  rocks^  transported  from  the  Rocky  Mountains  or 
represented  In  unconsolidated  Tertiary  deposits  of  the  Plains,  and  from  the 
sandstones,  shales,  and  limestones  of  the  plains  and  prairies.  This  dominant 
soil  group  is  represented  by  the  lAurel,  Arkansas,  Gh^enne,  Lancaster,  and 
related  s^e&  They  usually  vary  widely  in  drainage  conditions,  frequency 
of  overflow,  and  in  character  of  underlying  material.  Some  of  the  soils  are 
poorly  drained,  as  is  the  case  with  the  Bassett  series.  Others,  such  as  those 
of  the  Arkansas  series,  are  marked  by  the  occurrence  of  a  porous  substratum  of 
Siravels  and  sands  within  the  usual  depth  of  the  soil  section. 

In  Bome  cases,  particularly  along  streams  tributary  to  the  larger  rivers  and 
heading  In  areas  of  sedimentary  rocks  of  the  prairies  and  plains*  the  mate- 
rial is  derived  wholly  or  predominantly  from  sedimentary  rocka  This  is  rep- 
resented by  the  soils  of  the  Wade  series,  which  consist  mainly  of  shale  and 
sandstone  material. 

Other  areas  of  alluvial  soils  which  are  rather  local  in  extent  occur  along 
minor  streams  traversing  the  areas  of  loesslal  deposits  within  the  Great  Plains 
region.  These  are  represented  by  the  soils  of  the  Osgood  series,  whose  oonstlt' 
nent  sediments  have  been  derived  from  the  erosion  of  loessial  deposits. 

The  soils  of  the  River  Flood  Plains  and  River  Terrace  materials  in  the  Great 
Plains  region  cover  much  less  extensive  areas  than  do  those  derived  from  the 
Residual  and  Outwai^  Plain  materials.  They  are,  however,  better  watered 
and  are  more  conveniently  situated  with 'regard  to  water  supply  for  irrigatitm. 
Moreover,  the  stream  valleys  are  in  many  cases  followed  by  the  railways  because 
of  their  natural  low  grades,  so  that  transportation  is  convenient,  and  the  larger 
towns  and  cities  of  the  Great  Plains  region  are  located  within  these  areas, 
where  the  bulk  of  the  Intensively  cultivated  products  of  high  market  value 
are  grown. 

DESCBIPITOK  OF  THB  SOIL  8XBIE8. 

ArkansM  Series. — ^The  series  includes  grayish-brown  or  dark-brown  soils  with 
yellow  and  yellowish-brown  subsoils,  resting  upon  a  deep  substratum  of  gravels 
and  sands  extending  to  a  depth  of  many  feet.  The  substratum  is  sometimes 
flo  near  to  the  surface  as  to  cause  the  soils  to  be  deficient  in  moisture-retaining 
capacity  and  somewhat  droughty,  though  on  the  other  hand  this  reservoir  of 
Bands  and  gravels  is  generally  sublrrigated  by  seepage  waters  from  streams. 
The  soils  are  alluvial  in  origin,  having  been  deposited  by  the  larger  streams  in 
the  central  prairie  region,  and  are  derived  from  material  of  crystalline  rocks  of 
Tertiary  age  transported  from  the  Rocky  Mountains,  and  in  part  from  shales 
sandstones,  and  limestones  of  the  Plains  region.    The  surface  is  level  to  undu- 
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latiDg.  Drainage  Is  generally  fair,  but  Is  deficient  locally,  or  the  aoile  may  be 
(nibject  to  overflow.  The  aoila  are  generally  prodnctlye.  Wheat,  com,  forage 
crops,  and  alfalfa  are  the  princiiMil  crops. 

Area  and  diBirilution  of  the  soiU  of  the  Arkansas  series. 


Soli  name. 

State  or  ana.1 

Aores. 

ArkanflMniMl 

KaiManll 

10,308 

^^fliwfffm^i  .. 

EjaiMs6.7,n. 
KaDaase,7,10; 

S,m 

Aiif  f^nf^y  loam 

Mteoaril.... 

132,800 

loam....T 

60,606 

dltloam 

KaiMm  7'. 

17,600 

fllav  kMun 

Blannaaff 

11,073 

3S/!!!?.:::.:::. :...::.::;:.;:::;::...:;:::. :::::::: 

.!:rd?_ ;::::::.:::::: 

1,U2 

nndifffraViatod 

Nabraskal«,7.. 

336,886 

Total 

600,676 

1  For  ^9f  to  numlMn  In  tbii  oohimn  see  p.  733. 

•  Part  of  Grand  Island  area  oatiide  the  reoonnoissanoe  sorrey. 

Bassett  series.— The  soils  are  dark  gray  to  brown,  with  gray  or  lighter  brown, 
rather  heavy  and  compact  sabsoila  At  a  depth  of  8  to  6  feet  a  light  ashy-gray 
or  white  impervious  clay  is  encountered*  The  members  of  the  series  are  of 
alluvial  origin,  derived  from  crystalline,  shale,  and  sandstone  rocks  and  ^epoa- 
ited  by  streams  over  river  flood  plains  and  terraces.  They  occupy  level  or 
depressed  areas  and  are  poorly  drained.  Tbej  produce  wild  hay  of  good  Quality, 
and  owing  to  their  poor  drainage  are  beet  adapted  to  this  purpose. 

Area  and  distribution  of  the  soil  of  the  Bassett  series. 


Bon  name. 

State  or  area.i 

Acres. 

Baeoett  RfltT  olaT 

Net>ra»^a7 

64.512 

1  For  key  to  number  In  tbJs  column  see  p.  783. 

Cheyenne  series. — ^The  soils  are  brown,  with  lighter  brown  or  yellow  subsoils, 
underlain  by  a  substratum  of  porous  sands  and  gravels.  The  soils  of  this 
series  consist  of  alluvial  stream  deposits  occupying  high  valley  terraces,  laid  down 
in  Pleistocene  times,  while  the  streams  were  choked  by  glacial  ice.  They  are 
usually  well  drained,  and  where  the  underlying  gravel  does  not  too  closely 
approach  the  surface  they  are  productive  and  adapted  to  grazing,  small  grains, 
com,  and  potatoes.  Under  irrigation  they  are  also  adapted  to  alfalfa,  fruits^ 
and  the  lighter  members  to  truck  crops. 

Area  and  distribution  of  the  soU  of  the  Cheyenne  series. 


Soflname. 

state  or  area.1 

Acres. 

diovnnne  undifferentiated 

Soath  Dakota  3 

311,0I» 

t  For  key  to  number  In  this  oolumn  see  p.  733. 

Laurel  series, — ^Tlje  soils  of  this  series  are  dark  gray  to  brown.  The  subsoUs 
are  usually  lighter  in  color  and  are  generally  underlain  by  a  porous  gravel  sub- 
stratum. As  a  rule,  the  underdrainage  is  good.  On  the  heavier  types  the  sur- 
face drainage  is  in  places  deficient  The  topography  is  flat  to  gently  undulating. 
The  series  occurs  in  the  river  valleys  as  recent  and  older  alluvial  or  terrace 
deposits  along  streama  Lower  lying  bodies  are  sometimes  subject  to  overflow. 
The  soils  are  utilized  for  a  wide  range  of  crops,  Including  com,  small  grains,, 
forage,  melons,  cantaloupes,  and  vegetables  and  sugar  beeta 
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Solliumie. 

State  or  ana.i 

Aoes. 

LniTfll  line  mnd , 

r^ifflndo  ?:  "We^waff^a  5    

n,3M 

CjfU^rwio  ?:  If  mtana  i . . . 

42,C24 

flue  nndy  loam 

Nebraska  5 

6,700 

Coiondod 

37.760 

nndtfTfrantteted 

iratiflA«  iA; -Kehiaska  7 

730,  o«a 

Total 

818,490 

>  For  key  to  nmnben  in  this  oohmm  see  p.  733. 

lAncoln  series, — ^The  soils  are  similar  to  those  of  the  Arkansas  series,  being 
dark-brown  to  dark-gray  or  nearly  black.  The  subsoils  are  somewhat  heavier 
and  more  compact  than  those  of  the  Arkansas  series,  particularly  in  the  deeper 
areaa  They  are  dark-gray  to  brown,  and  the  underlying  beds  of  gravel  are 
usually  absent  They  are  therefore,  as  a  rule,  more  retentive  of  moisture  and 
less  likely  to  be  droughty  than  the  Arkansas  soils.  Drainage  is  usually  well 
established.  The  soils  are  of  alluvial  origin  and  are  confined  to  the  bottoms 
and  terraces  of  small  tributary  streams  in  the  central-western  prairie  region. 
Th^  are  derived  mainly  from  unconsolidated  or  soft,  partially  cemented  Ter- 
tiary deposits,  representing  mainly  crystalline  rocks,  shales,  sandstones,  and 
limestones.  Com,  forage  crops,  small  grains,  and  alfalfa  are  the  principal 
cit>p& 

Area  and  distribution  of  the  soils  of  the  Lincoln  series. 


Soil  name. 

State  or  area.1 

Aeras. 

I/lncohi  flnesaiMl 

Kansas  « , ,        .  . 

1.000 

sandy  loam 

do 

0S73 
3,371,744 

flue  mndy  loam. .. . . . . 

do 

do 

loam r 

do 

elay  loam. 

do 

undifferantlated 

tr^nfm  ^Oi  Netwiwir%  t        .         , 

Total 

3,806,  U3 

1  For  key  to  numbcn  in  this  column  see  p.  738. 

Osgood  series. — ^The  soils  are  light-brown  to  brown  and  range  in  depth  from 
12  to  18  inches.  The  subsoils  consist  of  grayish-yellow,  friable,  fine  sandy  loam 
of  silty  texture.  Tbe  series  occupies  low  second  terraces  in  stream  valleysi. 
The  topography  is  nearly  level,  but  the  soils  are  not  subject  to  overflow  and 
are  usually  well  drained.  The  material  is  of  alluvial  ori^  and  derived  from 
near-by  loessial  soils.  They  are  generally  free  from  alkali  salts  and  are  de- 
voted to  com,  small  grains,  alfalfa,  and  sugar  beeta 

Area  and  distribution  of  the  soU  of  the  Osgood  series. 


Son  name. 

State  or  area.! 

Aorea. 

Oafood  fina  sandy  loam 

''^ebras^4 

10,830 

1  For  key  to  nnmber  in  this  oohimn  see  p.  733. 

THpp  series. — ^The  surface  soils  are  brown  to  light  gray,  the  surface  frequently 
having  an  ashy  gray  appearance.  The  subsoils  are  li^t  gray  to  white.  The 
series  is  of  alluvial  origin  and  occupies  stream  bottoms  and  terraces.  It  Is 
derived  from  crystalline,  sandstone,  shale,  and  probably  calcareous  rocks,  modi- 
fled  in  places  by  wind-laid  material  The  topography  is  comparatively  levd 
and  erosion  is  active.  Drainage  is  usually  fairly  well  establifsOied.  The  mem- 
bers of  the  series  are  general]^  irrigable  and  with  favorable  climate  they  are 
adapted  to  com,  wheat,  oats,  potatoes,  vegetables,  etc. 
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Are*  and  4Umkmtiom  of  tk€  9Ms  of  the  Trip§  «erie<. 


soaiMiw. 

State  or  ana.1 

ACTM. 

^gCrSii^.:; 

NthrMkmT . 

,%» 

do 

.  ..  do 

87,sn 

tItlpMB 

N«hrMk«  7:  Rimth  Dakota  9 

142,848 

TMal 

817,473 

iForkilfto 


la  thli  ooliulm  SM  p.  731 


Vaie  series.— Ttte  soils  are  reddish-brown.  The  subsoils  are  usually  similar 
to  the  soils,  but  are  sometimes  comEMCt  and  vary  from  dark  to  lls^t  reddish- 
brown  with  yellowish  brown  streaks.  The  series  occupies  benches  or  terraces 
and  slopes  and  stream  bottoma  Hie  material  is  of  alluYial  origin  and  is  de- 
dred  from  crystalline  rocks,  including  granite,  gneiss,  and  schist,  and  from  shales 
and  sandstones^  the  latter  comprising  the  red  gypsum-bearing  rocks  of  the  Per- 
qiian  Red  Bed&  The  soils  often  contain  large  quantities  of  organic  matt^  and 
are  generally  free  from  alkalL  The  socf^ce  varies  from  gently  sloping  or  leyd  to 
rou^  and  broken  or  dissected.  The  members  of  the  series  are  usually  well 
drained  and  free  from  overflow.  They  are  used  for  grains,  alfalfa*  corn,  and 
tree  fruits,  both  with  and  without  irrigation. 

Area  and  dUtribution  of  the  aoUs  of  the  Vale  series. 


SoflaMiia. 

Btataoram.! 

Aom. 

Vifa  mviiilT  linflT  loam 

Sootli  Dakota  1 

do 

%Mi 

^■"i^^JsiTiSa,,''™ 

^s 

loain 

....  do 

Total 

w,m 

t  ForkoirtoniiiiibartaUUioohuiiiisMp.  788. 

Wade  series. — ^The  soils  are  brown  to  dark  gray,  drab,  or  dark  brown.  In 
the  northern  areas  the  immediate  surface  carries  large  amounts  of  organic 
matter  and  is  often  black  when  moist  The  subsoils  are  light  brown,  brown, 
or  gray  to  dark  drab,  rather  heavy  and  compact,  and  frequently  calcareous. 
Ttiey  occupy  bottoms  and  terraces  of  stream  valleyji.  They  are  of  alluvial 
origin  and  derived  from  the  erosion  of  sandstone,  limestone,  and  shalesL  The 
surface  varies  from  level  to  sloping,  and  some  of  the  members  are  poorly  drained 
and  subject  to  occasional  overflow  or  to  accumulations  of  alkali  salta  A  growth 
of  Cottonwood,  box  elder,  ash,  and  elm  is  often  found  in  the  vicinity  of  stream 
courses.  The  soils  are  well  adapted  to  general  farming  under  irrigation  or 
with  sufficient  rainfall.  The  principal  crops  are  com,  small  grain,  flax,  potatoes, 
andf  where  well  drained,  alfalfa.  In  the  irrigated  districts  sugar  beets  are  an 
important  product 

Ars»  aii4  distrOmtion  of  the  soUs  of  the  Wade  series. 


SoUnomo. 

State  or  area.1 

Aci«. 

Wftde  fine  atndy  loom 

loftm 

Montana  1:  North  Dakota  7;  Sonth  Dakota  8 

940.864 

Colorado  9;  North  Dakota  7*  SoathDalrotaS 

3»;088 

cravolly  loam  •  •  • 

Montana  1 

11778 

Sottoaifn. 

Colorado  2;  North  Dakota  6, 7 

89,384 

olayloan 

Colorado  2:  Montana  1 

98,944 

^y        

Colorado  3;  Montana  1:  North  Dakota  8, 7 

99,440 

•   undiifcnntiated 

Sooth  Dakota  3 

78;838 

Total 

m,ii9 

1  For  k«y  to  numbers  in  thb  column  see  p.  788. 
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THE  SOlIi  TXTES  AKD  THEIB  USE« 
Sand  Gbottp. 

The  sand  group  of  the  River  Flood  Plains  proYince  In  the  Great  Plains  region 
includes  but  one  member,  which  has  been  recognized  under  the  Arkansas  series. 

The  subsoil  is  coarse  and  porous,  and  underdralnage  is  somewhat  excessive. 
The  topography  is  level  to  somewhat  Irregular  and  broken  by  dunes,  resulting 
from  drifting  soil.  There  is  moderate  rainfall  and  the  location  of  the  type  ih 
favorable  to  subirrigation  from  adjacent  streama  Owing  to  these  modif^ng 
factors,  the  soil  is  superior  in  productiveness  and  in  adaptation  to  general 
farm  crops  to  the  ordinary  Boils  of  the  sand  group.  Ck)rn,  alfalfa,  and  forage 
crops  are  grown  with  good  results,  and  where  transportation  facilities  and  mar- 
kets are  good  melons,  early  fruits,  and  truck  crops  can  be  profitably  grown. 

Arkansus  sand, — ^The  soil  to  a  depth  of  12  or  14  inches  consists  of  a  yellowlsb- 
brown,  porous  medium  sand.  The  subsoil  is  a  reddish-yellow,  rather  loose 
sand,  coarser  than  the  soil  and  largely  composed  of  fragments  of  feldspar  and 
quartz.  A  substratum  of  gravel  and  sand  is  frequently  encountered  at  4  to  6 
feet  The  type  occurs  upon  stream  terraces  and  bottoms.  Drainage  is  usually 
well  established.  The  surface  configuration  in  many  places  is  interrupted 
by  dunelike  hillocks  of  wind-blown  sand,  varying  in  height  from  2  to  6  feet 
This  is  an  alluvial  soil  containing  considerable  material  from  the  eastern 
slopes  of  the  Rocky  Mountain  region  derived  from  crystalline  rocks  and  from 
unconsolidated  Tertiary  deposits,  with  an  admixture  of  materials  ftom  sand- 
stone, shales,  and  limestones.  Com,  alfalfa,  and  fruit  give  good  results,  and  the 
type  is  well  adapted  to  melons  and  early  truck  crops. 

Area  and  distribution  of  the  sand. 


Soil  name. 

state  or  arM.1 

Acr«8. 

Afirfinmr  ni>4 r 

KahmsII 

ItiMS 

1  For  koy  to  numlMr  In  ttaii  oolumn  am  p.  733. 
Fmx  Sahd  Osodp. 

The  fine  sands  of  the  Alluvial  Flood  Plain  and  Terrace  soils  in  the  Great 
Plains  region  are  represented  In  two  important  soil  series. 

The  son  areas  usually  occur  in  the  Immediate  vielolty  ef  streaai  ehaaoelfl,  and 
the  surface  is  frequently  wind-blown,  marked  by  remnants  of  former  streaM 
diannels,  or  dissected  by  erosion.  A  heavy  growth  of  timber  aad  willows  or 
other  undergrowth  is  a  general  charaeteristic. 

The  soils  of  the  group  are  generally  underlain  by  a  porous  gravelly  a«h- 
itimtuffl,  making  undcfidrainage  excessive  except  in  low-lying  areas  sabject  to 
tiie  occurrence  of  a  hlg^  water  taMe.  These  lower  lying  bodies  are  also  fve- 
quently  overflowed  during  periods  of  flood.  The  soils  of  the  group  are  net  ^m- 
teasively  cultivated,  but  where  free  from  overflow  and  capable  of  irrigation^  or 
where  natural  moisture  conditions  are  favorable,  they  are  devoted  to  some  ex- 
tent to  the  production  of  com,  alfalfa,  kaflr,  sorghum,  and  to  peaches,  apples, 
and  other  fruits,  mekms,  and  truck  crop&  They  require  but  a  light  farming 
equipment,  but  must  be  carefully  cultivated,  owing  to  their  low  molsture-retalv- 
ing  power  and  to  the  tendency  of  the  soil  to  drift  where  not  protected  by  wind- 
breaks or  vegetation. 

The  soils  of  this  group  are  slightly  superior  for  general  purposes  to  the  sand 
group  of  the  province  under  similar  conditions  of  moisture  supply.  Where 
wind-blown  but  free  from  overflow,  and  where  the  water  table  is  not  too  near 
the  surface,  they  are  best  utilised  for  alfalfa  or  similar  cover  crops.  Under 
favorable  conditions  of  moisture  and  drainage,  and  where  protected  from  over- 
flow and  wind  drifting,  they  are  best  adapted  to  the  production  of  early  stoae 
fruits,  small  fruits,  mdons,  and  truck  crops.  In  adaptation  to  the  general  farm 
crops  they  are  inferior  to  the  heavier  soila. 

Arkansas  fine  sand. — The  type  consists  of  a  grayish-brown  to  light-brown  flue 
sand  from  12  to  18  inches  in  depth,  underlain  by  a  yellow  or  yellowish-brown 
fine  sand  continuing  to  a  depth  of  86  inches  or  more,  where  a  substratum  of 
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porocw  sand  and  grarel  is  encountered.  The  topography  yaries  from  nearly 
lerel  to  Irregular  and  br<Aen  by  dnnee*  and  drainage  la  excesslTe.  The  type  is 
formed  by  sediments  recently  deposited  by  streams,  and  some  of  It  is  but 
slightly  elevated  abore  the  stream  channel  and  subject  to  overflow  dorlng  flooda 
It  drifts  badly  in  heavy  winds  if  not  protected  by  breaks.  Where  it  can  be 
protected  from  overflow  and  winds,  com,  kaflr,  sorghum,  melons,  truck  crops, 
and  peaches,  apples»  and  other  fruits  are  grown  to  some  ertent 

Laurel  fine  ^oiuf.— The  soil  is  a  micaceous  fine  sand  of  Ughtrgray  to  reddish- 
brown  color  and  loose,  porous  structure.  It  varies  from  1  to  6  feet  <Mr  more  in 
depth  and  Is  underlain  by  coarser  river  sands  and  gravels  or  sometimes  by 
heavier  alluvial  deposits.  The  tsrpe  frequently  occurs  in  long,  narrow  bodies 
covering  river  flood  plains  and  lower  stream  terraces.  It  is  often  cut  by 
sloughs,  stream  channels,  or  depressions  and  slight  ridges,  and  is  subject  to 
overflow.  The  soil  consists  of  recent  stream  deposits,  and  generally  varies 
widely  in  texture  and  structure.  It  supports  a  strong  growth  of  willows  and 
Cottonwood.    The  type  is  sometimes  used  for  alfalfa  and  truck  crops. 

Lincoln  fine  Band. — ^The  surface  soil  consists  of  a  gray  or  lig^t-brown  fine 
sand  from  12  to  15  inches  deep,  and  is  underlain  by  a  yellow  or  brown  fine  sand. 
Both  soil  and  subsoil  are  rather  Incoherent  and  the  surface  is  more  or  less  sub- 
ject to  drifting.  The  type  is  alluvial  in  origin  and  occurs  along  comparativdy 
small  streams  where  it  Is  subject  to  occasional  overflow.  The  topograi^  is 
level  to  gently  undulating.  In  some  areas  small  dunes  have  been  fomMd  by 
wind  action.  On  account  of  the  natural  porosity  of  the  subsoil  the  underdrain- 
age  is  good.  The  type  is  rather  low  In  agricultural  value,  producing  moderate 
yields  of  com,  kaflr,  and  sorghum.  It  is  also  well  adapted  to  such  truck  crops 
as  melons,  cantaloupes,  and  berries. 

Area  and  distribution  of  the  fine  sands. 


SoilmuiM. 

State  or  arM.1 

Acm. 

'Arkmniff  ap<t  "Hk'l 

KaDmfld,?,  11 

22.336 

KiWIKI  4]I4  aMld 

Colorado '3;  Nebraska  ft 

■lis 

LiBooln  flue  aaad  . 

Kanflaff  ft 

ToM  , 

35,338 

t  For  key  to  aumbem  in  this  oolumn  see  p.  733. 
LOAlir  PINE  SAND  PHASE. 

The  loamy  flne  sand  has  been  encountered  under  but  one  soil  series  in  tills 
province. 

'  Both  soil  and  subsoil  are  open  and  porous,  but  noticeably  coherent  when  moist 
and  of  distinctly  loamy  texture.  The  soil  is  subject  to  semlarid  conditions,  is 
low  in  organic  matter,  well  drained,  and  not  very  retentive  of  moisture. 

Where  capable  of  irrigation,  however,  or  where  the  rainfall  is  sulBci^it,  it  is 
utilized  for  the  production  of  cereals,  potatoes,  and  alfalfa.  Where  not  culti- 
vated It  is  used  for  grazing.  Under  similar  conditions  of  moisture  and  drain- 
age, exposure,  etc.,  it  is  slightly  better  adapted  to  general  farming,  fruit,  and 
truck  crops  than  the  soils  of  the  flne  sand  group.  It  is  best  used  for  cover  crops, 
owing  to  danger  from  wind  drifting. 

Tripp  toamy  fine  sand. — ^The  soil  is  a  yellowish-gray  open  sand  which  drifts 
badly  under  cultivation.  The  subsoil  is  similar  in  color,  texture,  and  structure 
to  the  soil.  The  surface  is  level  to  gently  undulating,  with  occasional  irregu- 
larities, and  is  generally  well  suited  to  irrigation.  The  type  is  of  residual  origin 
and  derived  from  crystalline  shale  and  sandstone  rock,  much  of  which  has  been 
transported  long  distances  from  mountain  areas  or  from  area»  of  unconsolidated 
Tertiary  deposits  covering  portions  of  the  Qreat  Plains.  It  occupies  old  stream 
terraces  lying  well  above  the  present  flood  plains,  and  has  been  largely  modified 
by  winds.  It  is  low  in  organic  matter.  The  type  is  utilized  for  grazing  and  fbr 
the  production  of  small  grains,  alfalfa,  potatoes,  etc.  It  is  not  well  adapted  to 
•Intertilled  crops  owing  to  danger  from  wind  drifting. 
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Area  and  distribution  of  the  loamy  fine  aand. 
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Son  name. 

State  or  area.^ 

Aaree« 

Tripp  louny  flni^  aand  ....                   , ,      . 

Nebraska  7 

82,944 

1  For  key  to  namber  in  this  colamn  see  p.  733. 
8ANDY  LOAM  GB0X7F. 

The  sandy  loams  of  this  province  are  not  extensive,  but  are  quite  widely  dis- 
tributed.   They  liave  been  recognized  under  two  soil  seriea 

One  of  the  meml>ers  is  marked  by  the  occurrence  of  a  porous  gravelly  sub-> 
stratum,  the  other  by  a  subsoil  which  is  usually  heavier  and  more  compact  than 
the  surface  material.  The  two  soils  vary  in  climate,  drainage,  possibilities  of 
Irrigation,  and  crop  adaptation.  The  soils  are  utilized  mainly  for  the  produc- 
tion of  com,  kaflr,  sorghum,  and  other  forage  crops,  and  to  some  extent  for 
cereals  and  vegetablea  They  are  better  suited  to  general  farming  than  the  soils 
of  the  groups  in  this  province  described  above,  but  are  most  suitable  for  a 
rather  light  type  of  farming  and  for  the  culture  of  truck  crops.  They  are  usually 
deficient  in  organic  matter,  and  like  the  lighter  soils  of  the  province  require 
frequent  applications  of  organic  manures  for  the  maintenance  of  productiveness. 
They  require  only  a  light  farming  equipment. 

Laurel  Bondy  loam, — ^The  soil  is  a  light-yellow  to  black  alluvial  sandy  loam, 
from  2  to  6  feet  deep,  and  is  underlain  by  water-worn  gravel  and  sand.  The 
surface  is  usually  level  and  marked  by  sloughs,  old  river  channels,  and  swampy 
areas  due  to  seepage  from  Irrigation  ditches.  Except  where  affected  by  alkali 
the  soil  is  excellent  for  vegetables  and  frulta 

lAnookn  aandy  loam. — This  is  a  dark-brown  to  dark-gray  sandy  loam  about 
12  inches  in  depth.  It  is  loose  and  slightly  incoher^t  in  structure  and  is 
underlain  by  a  loamy  sand  or  heavy  sandy  loam,  more  or  less  nM)ttled  with  gray 
and  yellow.  The  topography  is  level  to  slightly  sloping,  the  type  occurring  in 
small  stream  valleys  where  the  material  has  been  deposited  by  stream  action 
during  periods  of  flood.  It  is  derived  mainly  from  Tertiary  deposits  of  the 
Great  Plains,  predominantly  from  crystalline  rocka  Some  material  from  shale, 
sandstone,  and  limestone  formations  is  included  in  the  soil  mass.  Drainage  is 
well  establii^ed.  The  type  is  utilized  for  com,  kaflr,  and  sorghum,  and  occa- 
Bionally  for  other  staple  farm  crops,  although  owing  to  its  light  texture  yields 
are  usually  low. 

Area  and  distrifmtion  of  the  sandy  loams. 


Sou  name. 

State  or  area.i 

AOfSS. 

Laurel  sandy  loam 

Colorado  2;  Montana  1 

«i,8M 

T^fifMfln  afuiily  loam 

Kansas  9..' 

6,373 

TotaL 

48,890 

'  For  key  to  numbers  In  this  column  see  p.  738. 


GBAVELLT  SANDT  LOAU  PHASE. 


The  gravelly  sandy  loam  phase  of  the  sandy  loam  group  in  this  province  \s 
represented  by  a  single  member. 

It  occurs  as  stream  terraces  of  uneven  surface  and  on  slopes  and  local 
elevations.  The  high  content  of  gravel  renders  the  soil  open  and  porous  in 
structure,  while  owing  to  its  physiographic  position  drainage  is  thorough  and 
usually  excessive  Much  of  the  type  has  a  rough  topography.  The  rainfftll  is 
light,  and  the  soil  is  deflcient  in  moisture-retaining  capacity.  It  is  generally 
utilized  for  grazing,  but  where  irrigated  and  favored  by  local  climate  and 
topography  would  probably  be  suitable  for  the  production  of  early  tree  fruits. 

It  has  been  recognized  only  in  small  areas,  and  constitutes  an  unimportant 
phase  of  the  sandy  loam  group.  It  is  inferior  to  the  sandy  loams  in  agricultural 
possibilities,  and  departs  widely  from  them  in  adaptation  to  crops. 
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ViUe  gravelly  $and/y  loafn.— The  type  consists  of  a  light  reddish-brown  coarse 
sandy  loam  or  fine  sandy  loam,  which  contains  varying  quantities  of  water* 
worn  gravel,  ranging  in  size  to  4  or  5  inches  in  diameter,  the  Qoandty  nsoally 
increasing  with  depth.  The  sandy  surface  material  is  nsoally  underlain  at 
d^ths  below  8  feet  by  a  reddish-brown  subsoil  of  finer  and  more  compact 
material.  It  is  found  on  old  river  terraces  marking  former  strsam  flood  plains, 
and  has  an  uneven  surface  and  frequently  precipitous  terrace  margin.  The 
type  was  formed  by  material  brought  down  by  the  streams  and  derived  from 
granite,  gneiss,  and  schist,  with  an  admixture  of  material  derived  from  red 
shales  and  sandstones.  EbLcept  for  pasture  this  soil  is  not  extensively  utiliied 
because  of  its  uneven  topography  and  low  moisture-retainlng  power.  Under 
irrigation  and  with  favorable  dimate  it  is  adapted  to  fruits. 


Soil  name. 

SUtooriraa.! 

Acrec 

ValignDvtUyMMlyknBi 

Bonnh  T>Akrti  1 ,  . 

2,104 

1  Fir  Iny  to  nmubcr  In  ttilB  ooiuinu  mc  p.  7SS. 
FiHs  Saivbt  Iaam  Gaoup. 

The  fine  sandy  loams  consUfle  one  of  the  most  extensive  jsad  important 
sou  groups  ef  the  River  Flood  Plains  province  in  the  €toeat  Plains  region. 
The  BMmbers  of  this  group  have  been  recognised  vnder  a  Bumber  at  Important 
soil  series  and  are  widely  distribvted  over  the  nortksm,  middle,  and  western 
sections  of  the  region. 

Tbey  are  subject  to  a  wide  range  with  regard  to  dnlaage,  overflow,  and 
ponlbilitlee  of  irrigation*  The  character  «f  underlying  material  is  also  subject 
to  some  variation.  In  the  eastern  part  of  the  region  the  average  annual 
rainfall  is  generally  siriBeient  for  agriculture,  bat  in  the  western  areas  Irrlga- 
tloB  is  gmerally  necessary  eouept  In  lower  lying  soils  whiob  receive  Boistare 
by  subirrlgatioii  from  streams. 

•  In  the  river  bottoms  and  on  the  lower  terraces  the  soils  are  frequently  over> 
flowed,  but  for  the  most  part  they  are  free  from  overflow  and  are  well  drained. 
The  soil  material  is  usually  rather  porous  and  friable,  rar^  puddles,  and 
rsadftly  becomes  mellow  and  friable  under  cultivation.  It  is  less  porous  and 
leachy  than  the  soils  of  lighter  texture,  is  superior  in  moisture^oHlliig  prop- 
erties under  cultivation,  and  is  rarely  disturbed  to  any  serious  extait  by  winds. 

The  fine  sandy  loams  are  good  general-purpose  soils  and  possess  a  wider  range 
for  producing  profitable  yields  of  both  general  farm  crops  and  q[wcial  intensely 
cultivated  products  than  do  most  of  the  soils  of  the  other  groups.  They  are 
utilised  for  a  variety  of  products,  including  wheat  and  other  small  grains,  com, 
sorghum,  kafir,  millet  and  similar  forage  crops,  alfalfa,  melons,  cantaloupes 
and  truck  crops,  including  particularly  cucumbera,  cabbage,  etc,  potatoes,  and 
sugar  beets.  Tree  fruits,  consisting  of  apples,  cherries,  plums,  peaches,  etc., 
are  grown  to  some  extent,  but  their  production  does  not  constitute  an  important 
industry.    Spelts,  millet,  and  flax  are  grown  extensively  in  the  northern  areas. 

The  fine  sandy  loams  require  only  a  moderately  expensive  or  heavy  farming 
equipment,  and  when  devoted  to  intensively  cultivated  products  may  be  economi- 
cally utilised  in  small  tracts  and  brought  io  a  high  state  of  cultivation  capable 
of  supporting  thickly  settled  rural  communities.  They  are  slightly  less  produc- 
tive than  the  soils  of  heavier  texture  when  devoted  to  heavy  farming  onless 
subject  to  a  particularly  effective  adjustment  of  moisture  supply.  Th^  are  best 
adapted  to  a  rather  light  type  of  general  farming.  Vegetables  and  fruits  do 
better  than  upon  the  soils  of  lighter  texture,  but  the  litfrter  soil  groups  are 
somewhat  better  adapted  to  early  stone  fruits  and  vegetaUes.  Sugar  beets 
yield  well  where  the  moisture  supply  is  favorable,  and  the  sugar  content  is 
usually  high.  Heavier  average  yields  are  generally  obtained  from  soils  of 
hsavier  grade,  though  the  sugar  content  is  frequently  lower. 

ArlwMas  fine  sandy  loam. — The  soil  is  a  grayish-brown  or  yellowishrgray,  por- 
ous, and  frequently  silty  fine  sandy  loam  from  10  to  18  inches  deep.  It  is  under- 
lain  by  a  yellow  or  yellowish-brown  fine  sand  or  silt,  which  extends  to  a  depth 
of  more  than  8  feet.  Scattered  gravel  occurs  in  both  soil  and  subsoil,  the  quan- 
tity increasing  with  depth.    The  type  is  underlain  by  a  substratum  of  sand  and 
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riyer-laid  gravels,  which  is  not  always  encountered  within  the  depth  of  6  feet 
The  type  Is  purely  allUTlal  in  origin,  having  been  bnilt  np  by  stream  deposits. 
It  is  derived  from  crystalline  rock  of  the  imconsoMdated  Tertiary  deposits,  or 
transported  by  present  streams  from  the  Rocky  Mountains,  modified  by  materia) 
from  the  sedimentary  rocks  of  the  Plains.  It  occupies  valley  bottoms  and  ter- 
races. The  suriace  is  occasionally  inftermpted  by  low,  wind-blown  mounds  and 
fidges.  The  type  is  usually  well  drained  and  but  s^dom  subject  to  overflow. 
It  is  nearly  all  cultivated,  and  yields  are  good.  Small  grains,  com,  melons,, 
vegetables,  and  alfalfa  are  the  principal  crops.  Stiblrrigation  tends  to  check 
}o80  from  drought,  which  is  not  so  severe  as  on  the  upland  soils.  The  type  is 
w^Xl  adapted  to  truck  crops. 

Laurel  fine  $andy  loam.-— Hie  type  conslsti  of  a  light-gray  to  brown  fine  sandy 
KMun  varying  in  depth  to  15  inches  and  resting  on  a  lighter  colored  material 
whiidi  is  slightly  more  sandy  than  the  soil.  The  type  oocupies  low,  flat  areas 
bordering  streams,  and  is  purely  alluvial  in  origin.  In  places  it  is  subject  to 
overflow.  It  is  generally  well  drained.  Hie  soil  is  adapted  to  potatoes,  melons, 
cscmnbers,  cabbage,  forage  crops,  com,  and  alflalfft.  Orops  sometimes  suffer 
fraon  drou^t,  owing  to  the  loose,  porous  nature  of  the  soil. 

Lincoln  fine  sandy  loam, — This  type  is  a  somewhat  variable,  daitt-brown  fine 
aamdy  loam  about  15  in<!hes  deep,  underlain  by  a  brown  to  ytilowlsh-brown  fine 
sandy  loam  or  sandy  clay  to  a  depth  of  86  inches  or  more.  The  substmtum  of 
sands  and  gravels  is  lacking  in  this  type.  It  occupies  high  first  bottoms  along 
smaOI  streams  in  the  western  pmfrie  section,  and  is  more  or  less  subject  to 
tnimdation.  The  type  is  of  alluvial  origin,  and  was  formed  principally  from 
mieonsolidated,  granitic  Tertiary  materiail.  Where  the  soil  can  be  protected 
firom  overflow,  or  after  the  floods  have  subsided,  it  is  wen  adapted  to  general 
farm  crops  and  to  vegetables. 

Oeffood  fine  sandy  lown, — The  soli  is  a  light-brown  to  brown,  i^hy  flne  sandy 
loam  from  12  to  18  inches  deep.  The  subsoil  to  a  depth  of  86  Inches  consists 
#f  a  grayish-yellow  very  fine  sandy  loam  or  silt  loam.  The  type  is  of  alluvial 
origin,  and  consists  of  eroded  loesslal  material  which  has  been  washed  into  the 
valleya,  forming  low,  second-bottom  terraces,  with  nearly  level  topography  and 
well-developed  drainage.  Only  in  a  few  places  does  alkali  occur  to  quantitiee 
injurious  to  crops.  Com,  wheat,  oats,  alfalfa,  sugar  beets,  brome  grass,  and 
fescue  are  important  crops.  Spelts  is  also  grown  to  some  exteht  The  type  is 
particularly  w^l  adapted  to  alfalfa  and  sugar  beets. 

Yale  ftne  sandy  loam.— The  soil  is  a  reddish-brown  fine  sandy  loam.  The  sub- 
soil is  Ug^t  to  dark  reddish  brown,  and  usually  similar  to  the  soil  in  texture^ 
but  in  places  it  is  a  clay  loam  to  a  depth  of  6  feet  or  more.  It  frequently  Gon« 
tains  thin  layers  of  lighter  material,  usually  a  sandy  loam.  The  type  occupies 
high  level  benches,  uniform  slopes,  and  lowland&  It  is  an  alluvial  soil  and 
owes  its  origin  to  deposition  of  red  shale  and  sandstone  material  carried  by 
streams  draining  the  Black  Hills.  The  soil  Is  practically  free  from  alkali.  Dry 
fbrming  and  irrigation  are  both  practiced,  though  irrigation  gives  more  certain 
results.    Alfalfa,  com,  oats,  wheat,  and  fruits  do  well. 

Wade  fine  sandy  loam, — ^The  soil  is  a  gray  or  dark-brown  to  drab  flne  sandy 
loam,  high  in  organic  matter.  The  subsoil  is  similar  to  the  soil  in  texture  and 
structure,  but  is  lighter  brown  in  color.  The  type  occupies  stream  flood  plains 
and  terraces,  and  is  of  alluvial  origin,  derived  mainly  from  sandstones  and 
shalea  It  is  sometimes  subject  to  overflow,  but  drainage  is  usually  well  de> 
veloped.  It  is  utilised  for  gracing  and  for  the  production  of  oats,  flax,  millet, 
com,  andf  to  a  less  extent,  for  wheat  It  is  an  excellent  tmck  soil,  and  would 
probably  produce  good  yields  of  alfalfa. 

Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 

State  or  area.! 

Acree. 

WMlefliie«md7lttun 

Moptana  1;  Nvrth  Pak^vta  7;  fl<nit^  P#irA^  % , 

349,664 
23,  M6 

Kannnff. 7, 10;  iHfleonil,  1. .' 

Sooth  Di&ota  1 

O^gsod  flne  aandj  loaiii 

liBOoln  flne  aMidy  loam 

iMiel  fine  auidy  loam 

Nelvaaka  4 

16,8S0 

i6,2ao 

Nelwaaka  1 

5,70G 

^ttl 

444,  soa 

>  For  key  to  numbcn  in  tliis  ooluma  see  p.  788. 
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VEST  FINE  BJlVDT  LOAM  PHASE. 

Ttie  very  fine  sandy  loam  phase  of  the  fine  sandy  loam  group,  so  far  as 
recognised,  embraces  only  two  members. 

The  surface  topography  is  level  to  gently  sloping  and  well  adapted  to  irriga- 
tion. Drainage  is  generally  well  established.  The  sou  material  includes  a 
greater  amount  of  very  fine  sand  tlian  do  the  normal  fine  sandy  loams  of  the 
province,  which  renders  the  soil  slightly  more  coherent  when  moist  and  in- 
creases its  moisture-holding  power.  The  material  of  the  deeper  subsoil  is 
lighter  and  more  porous  than  the  soil,  and  affords  good  underdrainage.  The 
Boil  puddles  if  cultivated  wh«i  too  wet,  but  under  favorable  moisture  conditions 
it  is  friable  and  mellow  and  requires  only  a  moderate  farming  equipment  in 
T^ultivation.  The  very  fine  sandy  loams  are  better  adapted  to  a  moderattiy 
heavy  type  of  general  farming,  and  are  slightly  better  suited  to  grains  and  hay 
or  other  general  fkrm  crops  than  are  the  fine  sandy  loams  of  the  province^ 
They  are,  however,  much  less  extensive  than  the  soils  of  the  fine  sandy  loam 
group,  and  are  not  so  well  adapted  to  earty  truck  crops.  They  are  devoted 
mainly  to  general  fbrm  crops,  including  alftilfa,  wheat,  and  other  small  grains, 
com,  and  potatoes. 

Lincoln  very  fine  sandy  loom.— The  soil  is  a  dark-brown,  very  fine  sandy  loam 
from  12  to  20  inches  deep,  and  is  underlain  by  a  brown  or  yellowish  very  fine 
sandy  loam,  which  grades  into  fine  sand  at  a  depth  of  90  inches.  The  type  is 
developed  in  small  stream  valleys  in  the  central  western  prairie  States.  It  is 
Alluvial  in  origin  and  represents  stream  deposits  derived  mainly  from  the  Mosion 
of  unconsolidated  or  partially  cem^ited  Tertiary  deposits  of  the  Great  Plains 
region,  originating  predominantly  from  crystalline  rocks.  Some  material  derived 
from  sedimentary  rocks  is  probably  included  with  the  soil  material.  Drainage 
is  usually  well  established.  The  ^pe  is  fairly  well  adapted  to  alfalfa,  wheat, 
and  com. 

Tripp  very  fine  sandy  loofn, — ^The  soil  is  a  light-brown  very  fine  sandy  loam. 
The  subsoil  is  slightly  lighter  in  texture  than  the  soil  material  and  of  yellowish 
color.  The  surface  varies  from  nearly  level  to  rolling  and  is  usually  well  adapted 
to  Irrigation.  Drainage  is  fairly  well  established.  The  type  is  of  alluvial 
origin  and  derived  from  crystalline  rocks,  shales,  and  sandstones.  Part  of  this 
material  has  been  transported  long  distances  from  mountain  regions  or  from 
areas  of  unconsolidated  Tertiary  d^K>sits  in  the  Great  Plains.  It  has  been 
■obsequently  modified  by  the  addition  of  wind-laid  or  alluvial  stream  oatwash 
from  adjacent  sources.  The  type  is  adapted  to  small  grains,  and  particularly 
to  potatoes  and  alftilfa. 

Area  and  distribution  of  the  very  fine  sandy  loam^ 


Soflnams. 

State  or  am.! 

Aom. 

^tSiVD  WrV  Aim  nmnAv  lOftOH 

Ni^hraakm  7              

KM.  US 

^m 

Total 

300,348 

I  For  key  to  namben  in  thia  oolumn  see  p.  7S3. 
Loam  Gbotjp. 

The  loam  soils  of  the  Alluvial  Flood  Plains  and  Terraces  in  the  Great  Plains 
Region  are  represented  under  a  number  of  soil  series  and  constitute  one  of  the 
most  important  soil  groups  of  the  region.  They  are  extensiv^y  developed  and 
Videly  distributed. 

Like  the  fine  sandy  loams,  the  individual  members  vary  in  topographic 
|)osition  and  in  relation  to  drainage  and  Irrigation,  in  character  of  underlying 
material  and  climate.  Some  of  the  members  of  the  group  are  freqn^tly 
Isubject  to  overflow  or  to  poor  drainage,  while  others  are  free  from  overflow 
and  thoroughly  drained.  Some  rec^ve  adequate  rainfall,  while  others  can  be 
Used  only  under  irrigation.  In  certain  localities  the  production  of  intensively 
cultivated  crops,  such  as  sugar  beets,  is  favored  by  soil  and  climate,  but  owing 
to  lack  of  transportation  facilities  or  poor  markets  or  to  difficulty  in  procuring 
labor,  the  soil  can  be  economically  utilized  only  for  grazing,  stock  raising,  or 
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general  farming.  Some  of  the  sollB  of  the  group  are  anderlain  by  compact, 
imperriouB  subsoils,  others  by  a  porous,  grayelly  substratum. 

The  loams  are  utUised  mainly  for  general  farming  and  for  grasiiig.  Wheat, 
oats,  and  other  cereals,  sorghum,  kaflr,  and  related  crops,  alftilfii,  potatoes,  and 
com  are  the  principal  crops.  In  the  western  areas  flax  Is  grown  to  some  extent, 
and  in  the  irrigated  districts  sugar  beets  constitute  an  Important  product  upon 
the  loams  of  the  Laurel  and  of  the  Wade  series. 

The  soils  are  rather  heavy  and  generally  sticky  when  wet  They  puddle 
and  bake  if  cultivated  whUe  too  wet,  and  require  more  careful  management  and 
more  thorough  cultivation  than  the  soils  of  lighter  texture.  With  sufDcient 
moisture  and  careful  cultivation  they  are  friable  and  easily  worked,  and  are 
retentive  of  moisture.  They  require  a  somewhat  heavier  farming  equipment 
than  the  soils  of  the  fine  sandy  loam  group  and  are  not  adapted  to  as  wide  a 
range  of  crops. 

They  are  suited  to  general  farm  crops  and  to  the  production  of  grains,  alfalfa, 
forage  crops,  and  sugar  beets.  Cantaloupes  and  vegetables,  excluding  those 
intended  for  early  market,  may  be  grown  commercially.  In  the  production  of 
watermelons  and  early  truck  crops  these  soils  are  inferior  to  those  of  lighter 
texture. 

Arkansas  loam. — The  soil  is  a  dark-brown  loam  which  becomes  almost  black 
when  wet,  and  contains  more  or  lees  fine  sand.  The  subsoil  is  a  brown  compact 
loam  or  day  loam,  resting  upon  beds  of  loose,  yellowish  sand  and  fine  gravel, 
which  occur  at  depths  varying  from  26  inches  to  a  few  feet  and  extend  down- 
ward many  feet.  The  presence  of  these  beds  of  gravel  sometimes  causes  the 
soils  to  be  droughty,  though  in  places  they  serve  as  reservoirs  for  water  which 
has  moved  laterally  from  the  channels  of  streams,  and  constitutes  a  source  of 
supply  for  the  use  of  crops.  The  topography  is  level  to  slightly  undulating, 
the  type  occurring  upon  terraces,  where  the  material  has  been  deposited  by 
streams  during  periods  of  flood.  Drainage  is  fkirly  well  established,  but  low- 
lying  areas  are  sometimcis  subject  to  overflow.  The  material  is  derived  mainly 
from  crystalline  rocks  and  transported  from  the  Rocky  Mountains  or  from  areas 
occupied  by  unconsolidated  Tertiary  deposits  of  the  Great  Plains  region,  with 
an  admixture  of  material  derived  from  shale,  sandstone  and  limestone  rocks 
of  the  plaina  The  type  is  productive  and  is  extensively  cultivated  to  staple 
farm  crops,  particularly  kaflr,  sorghum,  and  cowpeas.  Wheat,  alfalfa,  potatoes, 
and  truck  crops  are  alsio  grown  to  some  extent 

Laurel  loam. — The  soil  is  a  dark-brown  or  reddish-brown  to  dark-gray,  rather 
heavy  loam  varying  considerably  in  texture.  The  color  usually  becomes  lighter 
with  depth.  Water-worn  gravel  or  sand,  frequently  Interstratifled  with  layers 
of  yellowish-gray  or  mottled  sandy  loam  and  silt  loam,  is  usually  encountered 
at  3  to  6  feet  Underdrainage  is  sometimes  excessive.  The  type  occurs  in 
long,  narrow  strips  covering  stream  bottoms  or  lower  stream  terraces.  When 
well  drained  and  not  subject  to  overflow  it  is  adapted  to  alfalfa,  sugar  beets, 
grains,  cantaloupes,  sorghums,  kaflr  and  other  forage  crops,  potatoes,  and  the 
later  vegetables. 

Lincoln  loam, — ^This  type  is  a  dark-brown  loam,  which  becomes  nearly  black 
when  wet.  The  subsoil  is  a  brown,  compact  loam  to  clay  loam,  and  extoids 
to  a  depth  of  3  feet  or  more.  Small  spots  of  alkali  occur  at  the  surface  in  places 
where  the  topography  is  so  level  that  drainage  is  obstructed.  The  type  is 
developed  in  small  stream  valleys  in  the  central-western  prairie  States.  The 
material  represents  deposits  by  streams  draining  areas  of  unconsolidated  or 
partially  cemented  Tertiary  deposits,  derived  mainly  from  crystalline  rocks.  It 
differs  from  the  Arkansas  loam  mainly  in  the  absence  of  the  sandy  and 
gravelly  substratum  which  occurs  in  that  type.  The  soil  produces  good  yields 
of  com,  wheat,  alfalfa,  kaflr,  and  some  of  the  heavier  types  of  vegetables,  such 
as  cabbage  and  onions. 

Tripp  loam, — ^The  type  consists  of  a  light-brown,  friable  loam,  underlain  by  a 
subsoil  of  similar  texture  but  somewhat  lighter  brown  or  yellowish  color.  ,The 
topography  is  undulating  and  the  type  is  well  drained.  The  surface  features 
are  well  adapted  to  irrigation.  The  type  occupies  valley  terraces.  I^  is  of 
alluvial  origin  and  is  derived  from  crystalline  shale  and  sandstone  materials, 
some  of  which  have  been  transported  long  distances  from  the  Rocky  Mountain 
region  or  from  areas  of  the  Great  Plains  region  occupied  by  Tertiar^  deposits. 
The  material  has  in  places  been  subsequently  modifled  by  the  addititzm  of  wind- 
blown material  The  type  is  not  retentive  of  moisture,  but  under , irrigation  it 
is  adapted  to  wheat,  oats,  alfalfk,  potatoes,  and  vegetables.  / 
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Vale  loam. — The  surface  soil  consists  of  12  to  80  Inches  of  reddish-brown 
loam.  The  subsoil  Is  also  reddish  brown,  but  heavier  than  the  soil.  The  type 
occupies  iKlopes  along  streams  and  Is  generally  well  drained.  It  Is  of  alluvial 
origin,  and  deposited  as  stream  ilood  plain  material  derived  from  granite, 
gneiss,  and  schist,  with  an  admixture  of  red  shale  and  sandstone  material. 
Part  of  the  type  is  irrigated  and  produces  good  crops  of  alfalfa  and  small 
grains.    Fruit  does  well  with  favorable  dlmate  or  where  properly  irrigated. 

Wade  loam. — The  soil  to  about  8  Inches  consists  of  a  light  to  dark-browu 
or  darlc-gray  loam  which  Is  high  in  silt  contest.  The  subsoil  Is  Ulster  In  color 
than  the  soil.  The  type  Is  of  alluvial  origin,  and  is  derived  from  shale  and 
sandstone  rocks.  It  occupies  lower  stream  terraces  and  is  subject  to  overflow 
hi  depressed  areas.  The  topography  is  either  level  or  gently  sloping,  and  drain- 
age is  nearly  always  adequate  for  farming  purposes.  There  are  occasional 
accumulations  of  alkali  in  the  lower  flats  In  the  more  western  areas.  This  Is  a 
very  desirable  bottom-land  soil  and  is  adapted  to  general  farming  and  stock 
raising.  Wheat,  flax,  oats,  and  sugar  beets  are  the  principal  crops.  Some  com 
and  millet  are  grown  for  stock  feeding.  Where  underdrainage  is  good  the  type 
is  adapted  to  alfalfa. 

Area  and  diatribvfion  of  the  loatM. 


SOUIMIM. 

State  or  ana.! 

Aant. 

WftdfhMlin 

Colorado  3:  North  Dakota  7:  8oathDakoU3 

286, 8aB 

THppk>aiii 

Ni»brairtra  i         

snUB 

Af k'wmo  loiun               

%W 

Ltmrl  loam 

Oolocado'?                                                      .  . . 

3,0SSD 

Vfti*  hnin. 

South  Dakota  1 

Kanaaa  •          

2,  MO 

Total 

486,666 

1  For  key  to  mimbcn  in  tkis  oakunii  see  p.  788. 


eaAVELLY  LOAM  PHASE. 


The  gravelly  loam  phase  of  the  loam  group  is  net  extensively  devel<^>ed  in 
this  province. 

The  soil  is  less  compact,  more  easily  tilled,  and  less  retentive  of  moisture 
than  the  normai  loams.    The  gravel  content  Insures  good  underdrainage. 

Where  the  climate,  topographic  position  and  regional  drainage  are  favorable 
the  gravelly  loams  are  better  adapted  to  most  of  the  fruits  than  the  loams,  but 
are  usually  less  valuable  for  general  farming. 

Wade  gravelly  loam. — The  surface  soil  is  a  loam  less  than  18  inches  in  depth. 
This  is  underlain  by  a  loam  or  light  clay  loam  about  3  feet  deep  resting  upon 
beds  of  water-worn  graveL  Both  soil  and  subsoil  contain  gravel.  The  type 
occupies  terraces  which  were  formerly  river  banks.  It  is  free  from  alkali  and 
well  drained.  The  areas  occurring  on  plateaus,  where  the  gravel  content  is  not 
excessive,  the  soil  is  well  adapted  to  grain  and  alfalfa,  apples,  and  sugar  beets. 

Area  and  distribution  of  the  gravelly  loam. 


Sofl  name. 

state  or  area.1 

Acres. 

Wail*  flrmvHW  loam                               

Montana  1 

11,776 

1  For  key  to  number  in  this  oolumn  see  p.  783. 
Silt-Loam  Oboup. 

The  si^lt  loama  of  this  province  are  of  common  occurrence  in  the  northern, 
middle,  ajid  western  parts  of  the  Great  Plains  region,  but  are  less  extensive 
than  the  lt>am8  or  fine  sandy  loama 

The  soils  \vary  widely  in  topography,  drainage,  character  of  underlying  mate- 
rial, and  re||[ional  climate  Ldwer-lylng  bodies  are  sometimes  overflowed  or 
poorly  drained,  but  in  general  the  group  is  free  from  overflow  and  fairly  well 
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drained.  In  the  northern  part  of  the  region  the  winters  are  particularly  severe. 
In  the  western  areas  the  rainfall  is  usually  inadequate  for  agriculture  without 
irrigation.  In  certain  sparsely  settled  districts  stock  raising  constitutes  the 
principal  hidustry.  Wheat,  oats,  barley,  com,  alfalfa,  and  potatoes  are  the 
principal  crops.  Flax  is  an  Important  crop  la  the  northern  areas.  In  the  middle 
western  arid  districts,  where  di^  farming  is  practiced*  the  more  drought-resistant 
Qiops,  such  as  millet,  sorghum,  kaflr,  etc.,  are  grown.  Sugar  beets  are  produced 
extensiyely  in  some  of  the  irrigated  districts.  Vegetables,  small  fruits,  and  tree 
fJraiUf  consisting  of  apples,  peaches,  berries,  and  grapes,  are  grown  locally  to  a 
llteited  ^tant 

.  The  soil  material  is  moderately  sticky,  and  in  some  cases  shows  a  pDonooneed 
tendency  to  puddle  and  bake  if  cultiyated  when  wet  Where  properly  supplied 
with  moisture*  drained,  and  cultivated,  the  soil  is  usually  friable  and  retesttYtt 
of  moisture.  The  silt  loams  require  somewhat  more  careful  managemeiit  and 
thorough  cultivation  in  order  to  maintain  good  tilth  than  the  soils  of  the  loam 
group,  and  demand  a  heavier  farming  equipment  Th^  are  best  adapted  to  a 
moderately  heavy  type  of  farming,  including  the  production  of  grain  and  hay, 
forage  crops,  and  sugar  beet&  Stock  raising  and  dairying  are  important  Indus- 
tries. Cantaloupes  and  late  vegetables  can  be  produced  commercially  where 
drainage  aod  moisture  conditions  are  favorable.  These  soils  are  better  than  the 
loams  for  grass  crops  and  other  heavy  farm  products. 

Arkan$a8  Hit  loam. — ^The  soil  is  a  grayish-brown  or  brown  friable  silt  loam. 
This  is  underlain  by  a  gray  or  yellowish-brown  subsoil.  The  yeUovrish  gravel 
and  sand  substratum,  which  is  typical  of  this  series,  does  not  usually  occur 
within  the  6-foot  soil  section.  The  topography  is  generally  level  or  gently 
sloping,  but  the  surface  is  sometimes  eroded  and  rendered  irregular  by  over- 
flow waters  or  by  wind  action.  Surface  and  subdrainage  are  usually  well 
eataMished.  The  type  is  of  alluvial  origin  and  deidved  from  crystalline  and 
sedimentaiy  materials,  transported  firom  the  Rocky  Iklountains  and  from  areas  of 
unconsolidated  Tertiary  deposits  of  sandstone,  limestone,  and  shale  rocks  in  the 
Great  Plains  region.  The  type  occupies  river  terraces  and  is  subject  to  overflow 
only  at  Infrequent  intervals.  It  Is  adapted  to  a  wide  range  of  crops,  including 
com,  alfalfa,  small  grains,  forage  crops,  potatoes,  tree  and  small  fruits,  and 
▼egetables.  Com,  alfalfa,  and  potatoes  are  the  principal  producta  The  type 
senaiklly  supports  a  growth  of  timber  in  the  vicinity  of  stream  courses. 

Tripp  Hit  {oMk— The  type  consists  of  a  brown  to  light-gray  very  sllty  loam 
underlain  by  material  similar  in  texture  to  the  soil  but  slightly  lighter  in  color. 
It  consists  of  alluvial  material  eroded  from  areas  of  soils  derived  from  crystal- 
Une»  shale,  a^  sandstone  rod^  It  occupies  stream  bottoms  and  terraces  and 
the  surface  is  comparatively  level.  The  type  is  fairly  well  drained.  It  is  but 
lnext«isiv^y  utilized,  but  where  moisture  conditions  are  favorable  it  should 
produce  good  shields  of  the  general  farm  crops  adapted  to  the  section  in  which 
It  is  found,  including  com,  wheat,  potatoes,  and  vegetables. 

W«<l6  «ltt  loawK — ^The  soil  consists  of  6  to  1$  inches  of  gzay  to  nearly  black 
silt  loam,  containing  a  high  percentage  of  organic  matter.  The  subsoil  is  a 
brownish-yellow  loam  or  sandy  loam  to  silt  loam  or  silty  clay.  Whea  wet  the 
material  becomes  plastic.  It  is  an  alluvial  soil  and  occupies  valley  bottoms  and 
terraces.  It  is  derived  from  shale  and  sandstone  materials.  With  the  exception 
of  small,  poorly  drained  areas  and  small  areas  in  which  alkali  occurs,  this  type 
is  very  productive.  It  produces  good  crops  of  wheat,  oats,  flax,  barley,  com, 
millet,  alfalla,  potatoes,  sugar  beets,  and  some  vegetables. 

Area  and  distribution  of  the  aUt  loams. 
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1  For  key  to  nambaa  in  this  oolunm  see  p.  783. 
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Clay  Loah  Gbottp. 

The  clay  loams  are  widely  distributed  in  the  Great  Plains  region,  but  are 
less  frequently  encountered  in  the  River  Flood  Plain  province  than  the  soils  of 
lighter  texture. 

They  have  beeu  recognized  under  four  Important  soil  series,  and,  like  tlie 
soils  of  the  preceding  group,  are  subject  to  wide  variation  in  drainage,  character 
of  subsoil  or  underlying  material,  temperature,  rainfall,  and  irrigati<m. 

Drainage  Is  much  more  frequently  Inadequate  than  with  the  other  soil  gioupi 
of  the  province.  The  monbers  sometimes  occupy  depressions  which  are  subject  to 
overflow  or  to  the  accumulation  of  drainage  or  seepage  waters  and.  In  the  seati- 
arid  districts,  of  alkali  salts.  The  soil  is  refractory,  becomes  sticky  when  w«t, 
is  readily  puddled  if  tilled  when  in  a  wet  condition,  and  bakes  upon  subsequent 
exposure.  It  has  a  high  water-holding  capacity,  and  if  judiciously  managed, 
frequently  cultivated,  and  properly  drained  a  good  tilth  may  be  maintained 
and  the  soil  made  to  retain  moisture  during  periods  of  drought  It  requires  a 
heavy  farming  equipment  to  be  utilised  economically  and  efficiently. 

A  large  part  of  the  area  mapped  is  used  for  pasture,  owing  to  poor  drain- 
age. Where  well  drained  and  capable  of  Irrigation  or  favored  by  natural 
moisture  supply  small  grains,  alfalfa,  sugar  beets,  and  grass  crops  are  pro- 
duced. Potatoes,  garden  vegetables,  and  apples  are  successfully  grown,  mainly 
locally  for  home  use. 

The  clay  loams  are  not  adapted  to  the  commercial  production  of  truck  crops 
and  are  best  suited  to  a  heavy  type  of  general  farming  with  the  production  of 
grains,  grass,  sugar  beets,  live  stock,  and  dairy  producta 

Arkansas  clay  loam, — ^The  type  consists  of  a  dark-brown  clay  loam  from  6  to 
12  inches  deep,  underlain  by  a  dark-brown  or  grayish-brown  heavy,  compact, 
and  impervious  clay.  The  surface  is  commonly  marked  by  the  presence  of 
alkali  incrustations  and  is  often  bare  of  vegetation.  The  ^pe  is  of  alluvial 
origin,  and  derived  from  crystalline  rock  material  of  the  Rocky  Mountain 
region  or  of  unconsolidated  Tertiary  deposits  of  the  Great  Plains,  modified  by 
material  from  sandstone,  shale,  and  limestone  rocks.  It  occupies  stream  bot- 
toms and  terraces.  Drainage  is  rather  poor,  and  on  account  of  the  heavy  alkali 
content  the  soil  has  little  ac^cultural  value  unless  reclaimed  by  proper  drainage 

Lincoln  clay  loam, — ^The  soil  is  a  dark-brown  clay  loam  about  12  inches  dc»^ 
and  is  underlain  by  a  dark-brown  or  grayish,  compact,  and  impervious  heavy 
clay.  Where  surftice  drainage  is  obstructed,  alkali  incrustations  are  fre- 
quently noticeable,  and  the  soil  is  barren.  The  type  is  developed  in  the  valleys  of 
some  of  the  principal  tributaries  of  the  rivers  of  western  prairie  States,  where  it 
has  been  deposited  as  sediments  from  streams  in  periods  of  flood.  The  material 
is  derived  mainly  from  areas  of  unconsolidated  or  cemented  Tertiary  deposits, 
coming  originally  from  granitic  rocks.  Some  material  from  sedimentary  rocks 
Is  included.  On  account  of  the  heavy,  impervious  characteristics  of  the  soil  and 
its  tendency  to  become  affected  with  alkali,  the  type  usually  has  little  agricul- 
tural value. 

Wade  day  loam. — ^The  soil  is  a  dark-gray  to  black  clay  loam,  with  a  subsoil 
whi<^  is  slightly  lifter  in  color  and  which  varies  in  texture  from  a  clay  loam 
to  clay.  Both  soil  and  subsoil  are  usually  tenacious  and  compact  The  deeper 
subsoil,  occurring  at  depths  of  2  to  6  feet,  is  somewhat  variable,  and  ranges 
from  a  sandy  loam  to  sand  or  sand  and  gravel.  The  type  is  of  alluvial  origin 
and  occupies  stream  bottoms  and  terracea  The  topography  is  generally  level 
or  gently  sloping.  Remnants  of  abandoned  stream  channels  and  gullies  and 
local  poorly  drained  depressions  or  marshy  areas  are  of  occasional  occurrence. 
The  water  table  lies  near  the  surface  in  the  vicinity  of  some  of  the  lower  depres- 
sions, but  surface  drainage  and  subdrainage  are  usually  well  established.  The 
soil  is  derived  mainly  from  shales  and  sandstones,  but  in  places  it  includes  an 
admixture  of  material  derived  from  both  quartz-bearing  and  quartz-free  igneouB 
or  metamorphlc  rocks.  The  type  generally  lies  well  above  the  present  stream 
channels  and  is  not  often  subject  to  overflow.  The  soil  is  refractory  and  re- 
quires thorough  cultivation  and  careful  management  in  order  to  maintain  good 
tilth.  Where  properly  cultivated,  drained,  and  irrigated  or  supplied  by  ade- 
quate rainfall  it  is  productive  and  adapted  to  general  farming.  Sugar  beets, 
alfalfa,  wheat,  oats,  and  other  grain  and  hay  crops  do  well.  Potatoes,  garden 
vegetables,  and  apples  are  grown  to  a  limited  extent 
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Soil  name. 

State  or  area.! 

Aciee. 

Wade  clay  loam. 

qtfUfTwU^  2;  M mitana  1 . .           

26,944 
1,536 

ArVsnii^ii  olay  loam  . 

KAn«fk«6, 

LtDOOlD  day  loam 

do 

Total 

39,fi69 

1  For  key  to  nombera  in  this  colomn  aee  p.  738. 
Glat  Gboxjp. 

Tbe  soils  of  the  clay  group  of  ibis  province  are  not  eztensiyely  developed. 
They  have  been  recognized  In  the  northern  and  middle  sections  of  the  Great 
Plains  region. 

They  generally  occupy  low-lying  positions  and  are  ordinarily  subject  to  over^ 
flow  or  to  the  accumulation  of  drainage  and  seepage  waters,  and,  in  the  western 
areas,  to  Injurious  amounts  of  alkali  salts.  The  soils  are  intractable  and  are 
tenacious  when  wet,  readily  puddled,  and  bake  upon  exposure  during  dry  periods. 
Artificial  drainage  is  usually  necessary  and  judicious  management  and  thorough 
tillage  are  required.  Favorable  tilth  is  maintained  with  difficulty  under  average 
field  condition&  A  heavy  farming  equipment  is  needed  in  the  profitable  utiliza- 
tion of  the  soils  for  cultivated  crops.  They  are  restricted  to  narrow  limits  in 
crop  adaptation,  and  are  best  suited  to  grass  and  forage  crops.  Over  a  large 
part  of  the  areas  covered  drainage  operations  are  not  justified  by  present  land 
values,  and  the  best  use  of  the  soils  is  for  pasture 

The  clays  should  be  selected  only  for  the  heaviest  type  of  general  farming  in 
connection  with  dairying  and  stock  raising.  In  this  province  they  are  inferior 
li^  agricultural  importance  and  in  adaptation  to  crops  to  the  day  loams. 

Arkansas  day. — ^The  type  is  a  dark-gray  or  dark-hrown  to  almost  black, 
heavy,  tenacious  clay,  underlain  at  depths  of  8  to  12  inches  by  a  darker  gray 
or  drab,  tenacious  clay  which  is  frequently  mottled  with  lighter  gray.  At  about 
8  feet  interstratified  sand  and  gravel  is  usually  encountered.  The  soil  is  very 
heavy  if  plowed  under  unfavorable  moisture  conditions.  The  type  occupies  stream 
bottoms  and  terracea  The  topography  is  almost  level  and  the  type  sometimes 
oocuples  even  basin-shaped  depressions.  Surface  drainage  is  deficient,  and 
unless  the  underlying  gravel  lies  within  2  feet  of  the  surface  water  is  likely  to 
stand  for  long  periods.  Underdrainage,  however,  may  in  many  places  he  effected 
by  boring  into  the  porous  substratum.  The  type  is  of  alluvial  origin.  It  is 
formed  of  materials  from  ciystalline  rocks  of  the  Bocky  Mountains  or  from  areas 
of  unconsolidated  Tertiary  deposits  of  the  Great  Plains  region,  with  an  admiz« 
tore  of  material  from  sedimentary  rocks.  Some  areas  of  this  type  are  infiuenced 
by  the  presence  of  alkali  salts  in  amounts  injurious  to  the  growth  of  planta 
Where  well  drained  and  properly  cultivated,  the  greater  part  of  the  type  is 
adapted  to  the  production  of  grasses,  sorghum,  kaflr,  and  grains. 

Wade  cloy. — ^The  type  consists  of  a  clay,  varying  in  color  from  gray  to  black, 
reirt^ing  upon  a  subsoil  of  heavy  clay,  somewhat  lighter  in  color  than  the  soil 
and  sometimes  underlain  by  a  deeper  subsoil  of  sand  and  silt  The  soil  is  com- 
pact, and  bakes  and  cracks  badly  upon  exposure  during  dry  period&  The 
material  is  alluvial  and  is  derived  from  the  erosion  of  shales  and  sandstooea. 
The  type  occupies  stream  valley  bottoms  and  terraces.  The  surface  is  nearly 
flat  and  drainage  is  poor.  The  type  is  frequently  subject  to  injurious  accumu- 
lations of  alkali  salts.  It  is  largely  devoted  to  pasture,  though  it  is  a  productive 
soil  and  would  produce  grass  crops  and  forage  plants  if  properly  drained  and 
cultivated. 

Area  and  distribution  of  the  clays. 
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SILTY   OLiLT  PHASE. 

The  Bilty  clay  toils  of  tbe  River  Flood  Plains  proTlnce  in  the  Great  Plains 
Ireglon  are  represented  by  only  a  single  member,  which  is  of  comparatiT^ 
inextensiye  occarrence. 

Both  surface  and  subdrainage  are  peor,  tod  the  soil  is  ntilised  mainly  for 
the  production  of  hay.  It  is  not  well  adapted  to  other  crops  without  artilicial 
drainage. 

The  type  constitutes  an  unimportant  phase  of  the  clay  group,  from  which  it 
tloee  not  depart  widely  in  agricultural  importance  or  crop  adaptation.  Under 
prevailing  conditions  of  drainage  the  wM  is  somewhat  more  easily  worked 
than  the  normal  days  of  the  province,  and  is  slightly  better  adapted  to  farming. 
It  Is  suited  only  to  a  heavy  type  of  general  farming  or  to  dairying  and  stock 
rising,  and  requires  heavy  farming  equipment 

BasBeti  sUif  day.— The  soil  is  dark  gray  to  brown,  and  ranges  in  depth  from 
S  to  12  inches.  The  upper  subsoil  is  gray  or  lighter  brown  in  color  and  heavier 
and  more  compact  than  the  soil.  The  deeper  subsoil  is  a  heavy,  compact  clay  of 
light  ashen  gray  or  white  color,  and  usually  occurs  at  a  depth  of  3  to  6  feet 
The  type  oceui^es  level  or  somewhat  depressed  areas  of  stream  vall^  flood 
plains  and  terraces.  Surftice  drainage  is  poor,  and  percolation  and  subdrainage 
are  retarded  by  the  heavy  subsoil.  The  type  is  of  alluvial  origin  and  derived 
from  crystalline  sandstone  and  shale,  and  probably  includes  some  material 
from  calcareous  rocks  It  is  devoted  mainly  to  the  production  of  wild  hay,  to 
Whldi  it  is  best  adapted. 

Area  <md  ^iBirilHUUm  of  the  «^  eUay. 
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sons  OF  THE  BOCKT  MOXrHTAIN  AKD  FLATEATJ  SEOIOK. 

By  Maot  H.  Lapham. 

DBSCBZPTION  OF  THE  REGION. 

The  Rocky  Mountain  and  Plateau  region  as  recognized  by  the  soil  survey  cov- 
ers the  areas  of  elevated  mountains  and  plateaus  extending  from  the  Dominion 
of  Canada  upon  the  north  southward  to  the  lower  lying,  arid,  treeless  plains 
and  isolated  ranges  of  the  Southwestern  Arid  region  in  New  Mexico  and  Ari- 
SM>na,  and  from  the  Qreat  Plains  upon  the  east  to  the  less  elevated  desert  plains^ 
valleys,  and  ranges  of  the  Northwestern  Intermountaln  and  the  Great  Basin 
regions  upon  the  west  In  the  extreme  northern  part  its  western  boundary  is 
for  a  short  distance  formed  by  the  eastern  boundary  of  the  Pacific  Ck>ast  region 
where  the  two  merge  in  the  Okanogan  Highlands  In  north-ceutral  Washington. 
Upon  the  east  and  north  in  the  extreme  northern  portion  it  touches  the  plains 
and  prairies  of  the  Glacial  and  Loeeaial  province.  The  Black  Hills  uplift  and 
several  other  outlying  ranges  of  the  Rocky  Mountain  system,  some  of  which  in 
the  southern  part  of  the  region  attend  across  80uth«>central  New  Mexico  and 
into  western  Texas,  are  also  included. 

As  thus  defined,  the  region  embraces  western  Montana,  northern  and  central 
Idaho,  the  northeastern  part  of  Washington,  the  western  half  of  Wyoming  and 
Colorado,  more  than  half  of  Utah  and  Arizona,  and  about  one-half  of  New 
Mexico,  in  addition  to  small  areas  in  eastern  Wyoming  and  in  South  Dakota 
and  Texas. 

The  region  falls  into  two  distinct  and  characteristic  physiographic  provinces, 
consisting  of  the  Cordilleran,  or  mountain  portion,  extending  with  a  general 
northwesterly  and  southeasterly  trend  across  the  entire  area  covered  by  the 
region  and  Including  isolated  outliers;  and  of  the  Plateau  districts  of  the  cen- 
tral and  southwestern  sections  of  the  region. 

The  Cordilleran  portion  of  the  region,  with  its  outliers,  includes  the  elevated 
and  rugged  ranges,  ridges,  and  domes  of  the  Rocky  Mountain  system,  with  in- 
closed intermountaln  valleys  and  parks.  In  Montana  and  Idaho  it  embraces 
the  districts  covered  by  the  main  range  of  the  Rocky  Mountains,  constituting 
the  Continental  Divide,  and  by  the  Little  Belt,  Big  Belt,  Bridger,  Gallatin, 
White  Fish.  Mission,  Cabinet.  Bitter  Root,  Salmon  River,  Coeur  d*Aleiie,  and 
detached  minor  ranges.  In  Wyoming  It  includes  the  elevated  plateaus,  ranges, 
and  peaks  of  the  Yellowstone  Park  and  adjacoit  districts,  and  the  Shoshene, 
Wind  River,  Green,  Big  Horn,  and  Laramie  ranges  and  the  outlying  uplifts 
of  the  Black  Hills  extending  into  South  Dakota.  It  embraces  in  northwestern 
and  north-central  Utah,  with  the  adjacent  portion  of  Idaho,  the  Wasatch  and 
Uinta  ranges,  and  in  Colorado  and  north-central  New  Mexico  the  Mediotae 
Bow,  Park.  Front,  Segiiache,  San  Juan,  Sangre  de  Cristo,  Cnlebra,  and  lees 
elevated  and  extensive  ranges,  with  the  included  basins  and  valleys. 

Upon  the  south  the  principal  outlying  areas  include  the  elevated  regions 
covered  by  the  San  Francisco  Mountains  and  the  Mogollon  and  Black  Mesa 
regions  in  Arizona,  and  by  the  Sacramento  and  Guadalupe  ranges  in  New 
Mexico  and  Texas.  Upon  the  west  of  the  main  Cordilleran  Belt,  in  Colorado 
and  Utah  several  less  extensive  but  prominent  outlying  masses  occur,  including 
the  Henry  Mountains  in  Utah,  Grand  Mesa  in  Colorado,  and  others. 

The  region  embraced  within  this  mountain  portion  of  the  Rocky  Mountain 
and  Plateau  region  ranges  from  within  the  vicinity  of  3,000  to  more  than  14,000 
feet  in  elevation,  the  less  elevated  sections  occurring  in  northeastern  Washing- 
ton, southeastern  Arizona,  southern  New  Mexico,  and  western  Texas.  Much  of 
the  area  covered  lies  at  an  altitude  of  more  than  8,000  feet,  and,  with  the  excep- 
tion of  the  included  structural  basins  and  the  comparatively  fiat  tops  of  some 
of  the  elevated  mesas  or  plateaulike  masses,  is  usually  rugged. 

A  variety  of  rocks  are  represented,  the  most  of  which  have  been  crushed, 
folded,  and  faulted. 
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In  Montana  and  Idaho  they  include  granites  and  other  quartz-bearing,  as 
well  aa  quarts-free,  intrusive  and  effusive  rocks,  limestones,  and  other  rocks  of 
sedimentary  origin,  and  various  metamorphlc  rocks.  In  Washington  they  con- 
sist mainly  of  metamorphlc  rocks  of  igneous  and  sedimentary  origin  and  of 
undetermined  age.  In  the  Yellowstone  Park  region  of  Wyoming  the  rocks  are 
mainly  of  effusive  origin,  while  in  the  more  central  and  southern  parts  and  in 
the  Black  Hills  districts  areas  of  Carboniferous,  Cretaceous.  Jurassic,  and 
later  sedimentary  and  metamorphlc  at^d  of  the  ancient  gneisses  or  granitic 
rocks  are  more  extensively  developed.  In  the  Wasatch  and  Uinta  ranges  the 
rocks  are  prevailingly  of  sedimentary  and  metamorphlc  character,  with  some 
areas  of  volcanic  origin.  In  Colorado,  New  Mexico,  and  Arizona  widespread 
exposures  of  volcanic  rocks  and  of  ancient  granites  and  less  extensive  areas  of 
stratified  rocks  of  Carboniferous  and  later  ages  occur. 

Bxtensive  areas  of  the  higher  and  more  northern  ranges  of  the  region  have 
been  subject  to  modification  of  superficial  features  by  glaciers,  a  few  remnants 
of  which  still  remain. 

The  lower  and  more  southern  regions  are  of  arid  or  semlarid  character  and 
bat  sparsely  timbered,  while  the  central  and  more  northern  or  more  elevated 
districts  are  subject  to  heavy  precipitation,  occurring  largely  as  snowfall, 
and  are  heavily  forested. 

Springs  and  perennial  streams  are  abundant  over  much  of  the  mountain 
portion  of  the  region,  and  the  more  elevated  and  more  northern  parts  are  sufli- 
ciently  well  supplied  with  moisture  to  produce  crops  without  irrigation. 

However,  on  account  of  the  altitude,  severity  of  climatic  conditions,  roa^. 
rocky  character,  and  the  frequently  inaccessible  locations,  the  mountain  areas 
are  Inextensively  cultivated,  and  where  utilised  are  devoted  mainly  to  grazing, 
nie  irrigable  soils  are  practically  confined  to  the  intermountain  valleys  and  topo- 
graphic basins,  some  of  which  occupy  protected  or  favored  locations,  and  have 
attained  a  high  state  of  development  Among  these  inclosed  valleys  of  the 
province  are  included  the  San  Luis  Valley  in  south-central  Colorado  and  north- 
central  New  Mexico,  the  Gallatin,  Madison,  and  Jefferson  Valleys  in  south- 
central  Montana,  and  the  Bitter  Root  Valley  hi  western  Montana. 

The  plateau  portion  of  the  region  covers  the  Novated,  desert-like,  flat  to 
sloping  plains  of  southwestern  Wyoming,  western  Colorado,  the  southeastern 
half  of  Utah,  northern  Arizona,  and  northwestern  New  Mexico,  the  most  of 
which  ranges  from  6,000  to  7,000  feet  in  altitude.  It  is  characterised  by  gently 
tilted  or  horlsontal  rocks,  in  places  of  Carboniferous  but  generally  of  '*  Jura- 
trlas'*  or  Cretaceous  age,  sandstones  and  shales  predominating,  occupying  an 
uplifted  elevated  position  and  usually  marked  by  frequent  fault  scarps,  which 
also  generally  separate  the  plateaus  from  adjacent  lower  lying  regiona  It  is 
traversed  by  infrequent  perennial  streams,  often  flowing  through  deq^,  gorge- 
like canyons,  but  is  frequently  deeply  dissected  and  gullied  by  tributary  streams 
of  intermittent  character.  In  the  areas  of  softer  rocks,  wide  valleys  have  beoi 
eroded  along  stream  courses. 

The  northern  portions  of  the  plateau  province  occurring  in  the  Green  River 
and  Wind  River  Basins  in  Wyoming  are  partially  separated  from  the  more 
typically  developed  and  more  extensive  areas  upon  the  south  by  the  Uinta 
Mountains,  while  upon  the  west  the  plateau  portion  of  the  region  extends  to  the 
Great  Basin  region  of  interior  drainage.  Its  southern  boundary  is  less  deflnite 
and  Is  formed  by  the  deserts  and  mountains  of  the  Southwest  Arid  region 
in  Arisona  and  New  Mexico.  Upon  the  east  it  extends  to  the  higher  nigged 
ranges  of  the  Rocky  Mountains  of  Colorado  and  New  Mexico  and  to  the  valley 
of  the  Rio  Grande.  Within  this  great  extent  of  territory  occur  occasional  vol- 
canic mountain  masses  or  uplifts  of  the  older  sedimentary  or  altered  rocks 
referred  to  the  mountain  province  of  the  region. 

Only  the  more  elevated  mountain  ridges  and  plateaus  Included  within  the  area 
of  the  plateau  province  support  timber  or  forest  growth,  which  usually  consists 
of  stunted  cedars  or  pines,  but  occasionally  small  areas  of  timber  of  economic 
importance  are  encountered.  The  plains  are  dominated  by  arid  or  semlarid 
conditions  of  climate,  accompanied  by  long-continued  periods  of  sunshine  and 
by  excessive  and  rapid  radiation.  The  summers  are  usually  warm  or  hot,  and, 
considering  the  altitude,  are  accompanied  by  a  long  growing  season.  The  win- 
ters are  mild  and  conducive  to  the  ranging  of  stock.  The  soils  are  productive 
under  irrigation  and  adapted  to  a  wide  range  of  crops.  They  are  not  generally 
adapted  to  the  production  of  dry-farmed  crops,  and  many  of  the  streams,  owing 
to  hicoitetant  flow  or  topographic  position,  are  unsuited  as  a  source  of  supply  for 
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irrigation,  and  much  of  the  region  Is  relatlT^y  inacceasible  to  markets  and 
anutUised  for  agrlcalture  or  devoted  only  to  a  grazing  industry. 

The  soils  of  the  Rocky  Mountain  and  plateau  region  vary  widely  in  character, 
owing  to  wide  latitude  in  character  of  material  from  which  they  are  derived  and 
in  the  agencies  active  in  their  formation.  They  are  further  subject  to  wide 
variation  in  topography  and  in  conditions  of  environment  as  related  to  climatic 
influences,  dry  farming,  irrigation,  and  market  and  transportiition  facilities.  The 
natural  agencies  dominant  in  their  formation  have  given  rise  to  several  distinct 
provinces  of  soil  material.  Owing  to  the  fact  that  only  a  few  of  the  more 
densely  settled  and  more  highly  developed  agricultural  districts  of  the  region 
have  as  yet  been  covered  by  the  soil  survey,  only  a  comparatively  small  number 
of  soil  series  representing  the  various  provinces  of  soil  material  have  been 
recognissed. 

Weathering  of  the  conRoIidated  rocks  in  place  has  given  rise  to  extensive 
areas  of  residual  soila  Upon  the  mountain  slopes  much  of  the  weathered 
material  finds  its  way,  mnin]y  by  gravity,  to  the  lower  slopes,  constituting  areas 
of  coUuvial  soils.  The  soils  of  the  mountain  areas  of  the  region  are  prevail- 
ingly of  residual  and  colluvial  origin.  In  the  plateau  districts  also,  where  not 
removed  or  superficially  covered  with  other  material  by  transporting  agencies, 
the  soils  are  predominantly  of  residual  character.  Little  of  the  strictly  col- 
luvial Boils  of  the  region  has  as  yet  been  encountered,  but  those  of  the  residual 
province  have  be^i  encountered  to  some  extent  in  parts  of  the  areas  surveyed. 

About  the  base  of  the  mountains,  mesas,  plateau  escarpments,  and  bluffs  and 
cliffs  of  the  river  valleys  occur  extensive  accumulations  of  alluvial  material 
deposited  by  streams  debouching  from  the  adjacent  valley  barriers  or  washed 
from  the  adjacent  slopea  These  streams  traverse  nreas  of  high  gradient  and 
are  usually  of  intermittent,  shifting  character,  and  during  periods  of  flood 
deposit  their  load  of  debris  below  the  point  at  which  they  emerge  from  their 
canyon  mouths  or  ravine  or  gully  courses,  building  up  deposits  of  stream  out- 
wash  as  alluvial  fans  and  detrital-filled  valley  plains.  The  soils  derived  from 
these  deposits  are  included  under  the  soil  province  designated  as  the  soils  of  the 
alluvial  fan  and  valley  filling  material. 

In  some  of  the  intermonntain  basins  or  valleys  extensive  deposits  of  sedi- 
ments laid  down  in  the  waters  of  former  lakes  have  been  accumulated,  giving 
rise  to  the  soils  of  the  lacustrine  or  lake-laid  province  which  are  represented 
by  the  Manhattan  series. 

Along  the  flood  plains  and  terraces  of  the  stream  valleys  several  series  of 
alluvial  soils  of  variable  character  have  been  accumulated,  representing  mate- 
rial transported  and  deposited  by  the  waters  of  the  streams,  or,  in  the  case  of 
the  coarser  material,  pushed  and  rolled  along  the  stream  channel.  This  class 
of  material  has  given  rise  to  the  soils  of  the  river  flood  plain  province. 

While  the  soils  of  the  more  northern  intermountain  basins  and  valleys  are 
devoted  mainly  to  an  extensive  system  of  farming,  conditions  are  usually  favor- 
able to  the  development  of  a  more  Intensive  and  profitable  system  of  agriculture 
In  the  mountain  districts  local  areas  of  valley  lands  and  of  the  more  gentle 
■lopes  now  unutilized  will  eventually  be  devoted  to  agricultural  purposes.  In 
the  southern  plateau  districts  and  valleys  of  the  central  and  southern  portions 
of  the  region  the  extension  of  agriculture  is  in  the  main  contingent  upon  the 
farther  development  of  irrigation  facilitlea  That  prevailing  climatic  and  soil 
conditions  are  favorable  to  agriculture  under  irrigation  is  evidenced  in  a 
striking  manner  by  the  high  degree  of  success  attained  in  some  of  the  irrigated 
areas  devoted  to  general  farming  and  to  Intensively  cultivated  fruit  and  other' 
special  products^  often  under  unusual  conditions  of  altitude,  which  in  some  of 
the  important  agricultural  districts  ranges  from  5,000  to  more  than  7,000  feet 

The  following  areas  of  the  different  soil  provinces  of  the  Rocky  Mountain 
region  have  been  surveyed : 


Soil  proTinoe. 


Aicnt, 


RMidoftl  material 

Allavlal  Can  and  valley  filling  material. 

LAl»4aid  material 

RiTer  flood  plain  material 

IfisoeDaneoos  material 

Tbtal  for  region 


132, 7M 
420,  «M 

53,834 
612,103 

43,173 


1,161,3 
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the  rMldoal  soils  are  of  extensiTe  oeciirreBeg  In  tlie  Bocky  Ifonntalii  resloo. 
Those  derf T6d  tmn  swllmwitmry  deposits  sre.  liowerer.  more  ftronbly  sitnstsd 
with  regard  to  climate,  Irrifpitloa  facflities^  traiisportatioii,  and  markets,  and 
bsTe  been  rnncb  more  eztensirely  developed  to  agricnltme.  Since  tbe  areas 
eoyered  1^  tbe  soil  saireys  liSTe  been  conHned  mainly  to  the  longer  settled  and 
more  eztensirely  dereloped  agricoltnral  districts,  die  soils  of  tbe  residnal 
prorince  bare  not  l>een  sarreyed  to  an  extent  comparal>le  witb  tbelr  regioui] 
dtotrfbntlon. 

Tbe  resldoal  soils  of  tbe  monntainoos  portions  of  tbe  region  are  mainly  of 
too  rantgb  topograpby  to  be  adapted  to  asricaltnre.  Tbey  are  nsoally  of  a 
tbin,  roclEy  cba meter,  and  in  the  more  elerated  or  more  nortbem  districts  are 
subject  to  sei-erp  climatic  conditions.  Tbey  are  derived  from  a  rnrlety  of 
roclES.  None  of  tbe  residual  soils  of  ttie  monntainoos  portions  of  tbe  region 
liare  as  yet  t)een  mapiied.  Those  of  tbe  platean  portions  of  tbe  region,  where 
oneroded,  are  of  comparatively  level  or  goitly  sloping  or  nndnlatlng  sorCace, 
favorable  to  tbe  distribution  of  Irrigation  waters.  Extensive  areas  of  dis- 
sected or  eroded  snrfiice  occar.  however,  which  are  totally  nnadapted  to  irriga- 
tion or  in  which  the  distribution  of  irrigation  waters  Is  dependent  upon  the 
construct  Ion  of  costly  engineering  worlu  and  upon  expensive  leveling  in  pre- 
paring the  land  for  irrigation  practice.  Water  supply  for  irrigation  purposes 
is  here  limited. 

Transportation  facilities  are  inadequate,  and  the  grenter  portion  of  the 
residual  soils  of  the  plateau  i>lains  are  of  value  only  for  grazing.  The  soil 
areas  more  favorably  situated  with  regatd  to  climatic  conditions  are  capable 
of  producing  drought-resistant  crops  without  irrigation,  but  such  areas  are 
Infrequent  and  of  limited  extent  The  soils  support  a  scanty  growth  of  native 
vegetation  suitable  for  jn^zing  purposes.  Certain  irrigated  areas  bordering 
stream  valleys  are  devoted  to  tbe  production  of  general  farm  crops;  and 
fmlts,  truck  products,  and  other  intensively  cultivated  crops  :ire  grown  under 
favorable  local  circumstances. 

Tbe  residual  soils  of  the  plateau  plains  are  derived  mainly  from  shales  and 
sandirtones,  often  of  calcareous  character.  They  are  thin,  and  those  derived 
from  shales  are  impreioiated  with  alkali  salta  Surfiice  drainage  is  usually 
well  established,  but  sul>drainage  is  imperfect,  and  the  soils  of  the  slopes  are 
marked  by  tiie  occurrence  of  seepage  zones  or  allcaline  springs. 

In  so  far  as  encountered,  the  soils  are  recognized  und^  the  Albany,  Bent, 
Chipeta,  and  Shavano  series.  None  of  these  have  been  reeognlzeii  under 
conditions  of  wkle  distribution  or  extensive  agricultural  development  The  more 
important  soils  occur  under  the  Chipeta  series. 


DESCRIPnON  OF  THE  SOIL  SERIES. 

Albany  Beries.—The  soils  of  the  Albany  series  are  of  red  color.  The  subsoils 
usually  resemble  the  soil  material  in  color,  texture,  and  structure,  and  are 
freqnently  underlain  at  a  depth  of  less  than  6  feet  by  a  l^edrock  stratum  which 
oootalns  large  amounts  of  gypsum  and  other  alkali  salts.  The  members  of  tbe 
series  occupy'  sloping  to  rolling  or  dissected,  treeless  plains.  The  soils  are  of 
residual  origin  and  are  derived  from  soft  red  sandstone  and  shales  of  the  Per- 
mian and  Triassic  Red  Beds  formation.  They  carry  excessive  amounts  of 
alkali  salts  and  are  well  drained.  They  are  not  favorably  situated  for  irriga- 
tion and  are  utilized  mainly  for  grazing. 

Area  and  distribution  of  the  soil  of  the  Albitn^  series. 


Son  nftone. 

State  or  area.' 

ACP8S. 

WynmiPg  1 

41,  SM 

>  For  key  to  number  in  this  coltimn  soe  p.  733. 

Bent  series. — ^The  soils  of  the  Bent  series  are  light  brown  or  yellowish  brown. 
The  subsoils  are  of  a  somewhat  lighter  brown  tint  than  the  surface  material 
and  generally  of  compact  structure.    Crystals  of  gypsum  and  other  mineral 
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salts  are  present,  partlcnlarly  in  the  sabsoil.  The  members  of  the  series  occupy 
treeless  plains  of  flat,  depressed,  and  gently  sloping,  rolling,  or  eroded  and 
broken  character.  The  soils  are  of  residual  origin  and  derived  mainly  from 
shales,  in  many  places  calcareoua  Small  granitic  fragments  and  water-worn 
pebbles  derived  from  adjacent  Tertiary  or  early  alluvial  deposits  sometimes 
occur.  The  higher-lying  bodies  are  well  drained,  but  the  more  numerous  lower 
slopes,  depressions,  and  lakelike  basins  are  subject  to  accumulation  of  surface 
or  subsurface  waters.  The  soils  are  retentive  of  moisture  and,  when  favorably 
situated  with  respect  to  climate,  topography,  and  irrigation  facilities,  are 
capable  of  producing  general  farm  crops.    They  are  udlized  mainly  for  grazing. 

Area  and  distrilmtion  of  the  soil  of  the  Bent  series. 


Soil  name. 

State  or  area.i 

Acras. 

Bflirt  cJay 

Wycming  1 

16,084 

1  For  key  to  number  in  this  column  see  p.  733. 

Chipeta  series, — ^The  soils  are  of  light  to  dark-gray  or  grayish-brown  color, 
and  are  underlain  by  soft  weathered  shales  at  shallow  depths.  Both  soil  and 
subsoil  are  marked  by  the  occurrence  of  flat  fragments  and  angular  chips  of 
shale  rock.  The  subsoils  are  compact  and  impervious.  The  Chipeta  soils  are 
of  residual  origin,  derived  from  gray  to  dark-brown  or  black  Cretaceous  shales. 
These  shales  are  usually  of  flssilo  character  and  carry  local  thin  beds  of  lime- 
stone and  sometimes  sandstone,  accompanied  by  thin  coal  seams.  The  joints 
and  checks  contain  gypsum,  calcite,  and  saline  deposits,  the  latter  forming  a 
prominent  source  of  the  alkali  salts  which  occur  in  the  members  of  the  series. 
The  soils  occupy  gentle  to  precipitous  slopes  of  scanty  vegetation,  are  eroded 
into  bad-land  forms  of  topography,  and  are  marked  by  outlying  buttes  and 
hills  isolated  from  the  plateau  or  mesa  surfaces  by  erosion.  Although  the 
surface  is  sloping,  the  members  of  the  series  are  subject  to  sewage,  local  con- 
ditions of  poor  drainage,  and  the  accumulation  of  alkali  salts.  The  soils  are 
of  a  refractory,  tenacious  character  when  wet,  are  readily  puddled,  and  often 
bake  upon  subsequent  exposure.  The  series  is  not  adapted  to  dry  farming  or 
to  fruit  culture,  but  under  favorable  conditions  of  irrigation,  cultivation,  and 
drainage  is  suited  to  grains,  and  the  deeper  phases  to  alfalfa. 

Area  and  d4siriJ>u$ion  of  the  aoUs  of  the  Ohipeia  series. 


Sofl 


state  or  ana.! 


AjonSm 


Chipeta  day  loam, 
olay 


Colorado  5 

Oolon<lol,5. 


04,138 


TotaL. 


68,068 


1  For  key  to  nambeca  in  thif  oolomn  aea  p.  783. 

Shavano  series, — ^The  soils  are  of  pinkish-red  or  reddish-gray  color,  of  shallow 
character,  and  are  marked  by  outcrops  of  the  underlying  parent  rock.  Small 
amounts  of  residuary  water-worn  gravel,  representing  remnants  of  eroded 
Neocene  deposits  or  old-stream  terrace  deposits,  are  present,  giving  rise  to  the 
soils  of  the  Mesa  series.  They  cover  elevated,  sloping  to  hilly,  and  dissected 
areas  of  plateau  and  mesa  lands.  The  soils  are  derived  from  the  weathering 
in  place  of  a  reddish  or  reddish-gray  Cretaceous  sandstone  of  fine  texture.  They 
are  of  low  water-holding  capacity.  The  soils  are  treeless  and  undeveloped, 
ezc^t  under  favorable  conditions  of  irrigation  and  location,  where  the  de^;>er 
bodies  are  adapted  to  fruits  and  general  farm  crops. 
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Area  and  dUtrihutUm  of  the  soil  of  the  Shavano  series. 


Sou  nune. 

Btataorana.! 

Aom. 

fi^VIPK^  fliifi  fftn<|y  loam 

Colondo5 

8,  MO 

^  For  ksy  to  numbor  In  this  cotuzzm  see  p.  733. 
THE  SOIL  TYPES  AND  THEIR  USE. 

Three  of  the  four  series  recognized  under  the  province  of  residual  soils  in  the 
Rocky  Mountain  region  are  represented  only  by  single  soil  types.  Under  the 
other  series  two  types  have  be^i  encountered. 

The  lighter  textured  soils  of  the  province  are  derived  predominately  from  fine- 
grained sandstones  and  include  only  types  of  fine  sandy  loam  texture  occurring 
under  the  Albany  and  the  Shavano  series.  The  soils  of  the  sand,  fine  sand,  and 
sandy  loam  groups  have  not  as  yet  been  encountered  In  this  province.  The 
soils  of  heavy  texture  nre  derived  from  shales  and  are  represented  by  the  clay 
loam  and  clay  types  occurring  under  the  Bent  and  the  Chipeta  series. 

The  soils  of  the  Albany,  Bent,  and  Shavano  series,  where  mapped,  are  con- 
fined to  single  areas  surveyed.  Those  of  the  Chipeta  series  are  represented  in 
both  the  Grand  Junction  and  the  Uncompahgre  area,  Colorado.  Some  of  the 
areas  covered  by  these  soils,  particularly  those  of  the  Albany  and  Bent  series, 
embrace  undifferentiated  types  of  s(41s  which  would  in  more  detailed  surveys 
be  recognized  as  material  of  other  soil  series  and  provincea 

The  fine  sandy  loams  are  of  shallow  depth  and  cover  areas  of  eroded,  rough 
topography.  The  general  surface  Is  gently  sl<H>lng  and  favorable  to  Irrigation 
and  the  use  of  farm  machinery.  Most  of  the  areas  lie  above  sources  of  water 
supply  for  irrigation  and  the  soils  are  hiextensively  utilheed  except  for  grazing 
purposes.  Drainage  is  well  established.  The  soil  is  distinctly  loamy  when 
moist  and  Is  friable  and  easily  maintained  in  a  good  condition  of  tilth  under 
eultivation.  Where  capable  of  irrigation,  the  areas  of  deeper  soil  and  favorable 
topography  can  be  utilized  for  the  culture  of  vegetables,  peaches,  cherries,  and 
ether  stone  and  small  fruits,  while  the  shallow  areas  are  best  suited  to  grains 
•r  other  shallow-rooted  crops. 

The  fine  sandy  loam  of  the  Albany  series  is  the  most  extensively  developed 
•f  the  two  members  representing  the  soils  of  the  fine  sandy  loam  group,  both 
•f  which  are,  however,  of  but  little  agricultural  importance. 

The  soils  of  the  clay  lonm  group  are  represented  only  by  the  clay  loam 
member  of  the  Chipeta  series.  The  topography  is  undulating  to  moderately 
rolling,  but  the  surface  is  sometimes  badly  gullied  and  irregular.  The  soil  is 
•f  suflicient  depth  to  permit  root  development  of  all  but  the  deeper-rooted  crops. 
Surface  drainage  is  well  established,  but  subdrainage  is  retarded  by  the  com- 
pact and  impervious  nature  of  the  soil  and  subsoil  and  the  underlying  shales. 
The  subsoils  contain  injurious  amounts  of  alkali  salts  which  accumulate  in 
k>cal  areas  of  poor  drainage  or  along  slopes  where  underground  seepage  waters 
leach  the  surface.  The  soil  is  of  tenacious,  refractory  character,  is  deficient 
§a  organic  matter,  and  is  readily  puddled  and  rendered  intractable  under  in- 
judicious methods  of  management.  It  demands  a  heavy  farming  equipment 
and  thorough  and  careful  cultivation.  It  is  not  suited  to  the  commercial 
eulture  of  fruit  or  vegetables,  but  under  favorable  conditions  of  Irrigation, 
drainage,  and  culture  is  adapted  to  heavy  general  farming  purposes.  In  the 
•etter-drained  localities  of  good  depth  the  clay  loams  are  also  well  suited  to 
alfalfa,  and  where  sufficiently  friable  to  potatoes.  Alfalfa,  oats,  wheat,  and 
potatoes  are  the  principal  products. 

The  soils  of  the  clay  group,  under  the  Bent  and  the  Chipeta  series,  are  of 
more  compact,  refractory  structure  than  the  clay  loam.  They  are  poorly 
drained  and  subject  to  the  occurrence  of  seepage  waters  and  alkali  salts.  The 
topography  varies  widely.  Some  of  the  areas  Included  are  rough  or  eroded, 
the  surface  drainage  being  excessively  developed.  Subdrainage  is,  however, 
restricted  and  seepage  waters  and  alkali  salts  appear  along  slopes.  The  lower- 
lying  areas  vary  from  gently  sloping  to  flat,  and  are  poorly  drained  and  subject 
to  an  exteiisive  accumulation  of  alkali  salts. 

The  clay^  require  a  heavy  farming  equipment  and  careful  management* 
They  are  ma>>ntalned  lb  a  favorable  condition  of  tilth  with  greater  difficulty 
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than  the  clay  loam  of  the  province  and  are  more  limited  in  adaptability  to 
crops.  The  lower  lying,  poorly  drained  areas  can  be  improved  by  artificial 
drainage.  Where  so  improved  or  where  natural  drainage  conditions  are 
tayorable,  if  carefolly  and  thoroughly  tilled  and  capable  of  irrigation  the 
soils  are  fairly  well  adapted  to  heavy  farming  purposes.  The  clay  of  the 
Bent  series  is  utilised  mainly  for  grazing.  That  of  the  Ghipeta  series  occurs 
under  somewhat  more  favorable  conditions  of  drainage,  but  is  not  extensively 
used.  Where  capable  of  irrigation,  however,  It  can  by  judicious  management  be 
utilized  for  the  culture  of  grains,  alfalfa,  and  probably  sugar  beets,  though 
it  is  not  as  well  suited  to  the  latter  as  the  soils  of  more  friable  structure. 

Fine  Sandy  Loam  Gboup. 

Albawy  fine  sandy  loam. — ^The  soil  is  of  red  color  and  friable  structure.  The 
subsoil  is  quite  similar  in  color,  texture,  and  structure  to  the  soil  material.  It 
is  underlain  at  a  depth  of  less  than  6  feet  by  a  substratum  of  sandstone  and 
shale.  The  soil  and  subsoil  contain  limestone  fragments,  and  in  places  mate- 
rial derived  from  limestone  rocks.  The  type  occurs  as  well  drained,  sloping  to 
eroded,  treeless  plains,  usually  not  suited  to  irrigation.  It  is  not  extensively 
utilised  for  any  agricultural  purpose  except  grazing. 

Shavano  fine  sandy  loam. — The  Shavano  fine  sandy  loam  to  a  depth  of  15 
inches  to  4  feet  is  of  reddish-gray  color  and  rather  heavy  texture.  It  is  under- 
lain by  a  reddish-gray  sandstone  of  fine  texture,  from  which  the  type  is  derived. 
A  small  amount  of  gravel  occurs,  due  to  an  admixture  of  remnants  of  Bocene 
or  old  stream  terrace  deposits  which  have  been  removed  by  erosion.  The  soil 
is  rather  sticky  when  wet  and  resembles  a  loam  in  general  appearance.  It  is 
usually  free  from  alkali  and  well  drained,  but  is  dissected  by  gulches  and 
ravines  traversed  by  intermittent  streams.  It  occupies  elevated  positions  on 
slophig  mesas  or  plateaus  and  supports  a  scant  growth  of  native  vegetation. 
The  soil  is  shallow  and  possesses  a  low  water-holding  capacity.  It  is  rather 
deficient  in  organic  matter  and  is  not  adapted  to  deep-rooted  crops.  Under 
irrigation,  however,  the  deeper  areas  are  suitable  for  the  production  of  peaches, 
cherries,  small  fruits,  and  grains. 


Area  and  distritmUon  of  the  fine  sandy  loams. 

Soflname. 

State  or  araa.i 

Amw. 

Ai^ny  '*"f»  •mn'ly  loam 

asSSl';.::::::::::::::::: 

4S.(D4 

f?lmT»i^n«  '^"f*  sandy  loam 

S,MO 

Total   .. 

51,  $84 

1  For  key  to  nomben  In  this  column  tee  p.  73S. 
Clay  Loam  Gboup. 

Chipeta  clay  loam. — ^This  is  a  light  grayish-brown  soil,  extending  to  a  d^th 
of  from  24  inches  to  6  feet,  underlain  by  a  grayish-brown  shale  of  undetermined 
depth.  Its  generally  uniform  texture  varies  somewhat  with  the  character  of 
the  underlying  parent  i^ale.  The  type  occupies  gently  undulating  to  moderately 
rolling  areas.  It  is  marked  by  accumulations  of  small  shale  rock  frngments  of 
coarse  granular  appearance,  which  break  down  into  soil  upon  appliontion  of 
water  in  considerable  quantities.  The  soil  is  gullied  by  intermittent  streams  or 
heavy  rains,  and,  owing  to  its  compact  structure  and  heavy  character,  con- 
siderable care  must  be  exercised  in  cultural  operations  in  order  to  prevent 
puddling  and  insure  good  tilth.  It  is  locally  subject  to  injurious  accumulations 
of  alkali  salts  or  to  seepage,  and  is  rather  deficient  in  organic  matter  content. 
When  properly  managed  it  is  adapted  to  alfalfa,  grains,  and  potatoes. 

Area  and  distribution  of  the  day  loam. 


SoD  name. 


State  or  area.i 


ACfM. 


Chipeta  olay  loam. . 


Colorado  5.. 


i  For  key  to  number  in  this  ooiumn  see  p.  783. 
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CLAY   GHOrP. 

Bent  dlay. — The  soil  is  of  yellowish  or  yellowish-brown  to  brown  color  and 
of  heavy,  compact  character.  It  becomes  sticky  when  wet,  puddles  readily,  and 
npon  subsequent  exposure  bakes  and  becomes  impervious  to  water.  The  sub- 
soil is  of  similar  color,  texture,  and  structure,  and  contains  gypsum  and  lime. 
A  bedrock  substratum  occurs  in  the  shallower  areas  at  a  depth  of  less  than  d 
feet  The  type  occupies  lower  slopes  and  depressions,  but  some  abrupt  slopes 
with  outcropping  ledges  of  parent  rock  occur.  It  Is  of  residual  origin  and  de- 
rived mainly  from  calcareous  shales.  The  soil  is  poorly  drained  and  of  re- 
fractory character  under  irrigation.  It  contains  injurious  amounts  of  alkali 
salts,  and,  owing  to  the  expense  and  difficulty  of  drainage,  is  utilized  mainly 
for  grazing. 

Ohipeia  clay. — ^The  soil  is  a  light  to  dark-gray  or  slaty-brown  clay,  from  18 
to  48  inches  in  depth,  sometimes  underlain  by  a  sllty  clay  subsoil,  overlying 
shale.  The  color  and  texture  of  tlie  soil  and  subsoil  vary  with  the  character 
of  the  parent  material.  The  soil  is  subject  to  erosion  and  puddles  readily  if 
cultivated  while  too  wet  or  otherwise  improperly  handled.  It  occurs  in  ex- 
tensive areas  of  gently  undulating  or  rough,  rolling,  dissected  topography.  It  Is 
well  drained,  except  in  low-lying  depressions  or  where  subject  to  seepage  from 
shale  hills  or  more  elevated  soils.  In  tliese  local  areas  injurious  amounts  of 
alkali  salts  and  excess  seepage  waters  may  occur.  Much  of  the  type  is  of  too 
uneven  and  irregular  surface  character  to  be  well  adapted  to  irrigation.  The 
soil  is  treeless,  supporting  only  a  growth  of  desert  shrubs.  It  is  not  well  suited 
to  fruit  culture,  but  the  more  level  areas  suitable  for  Irrigation  are  adapted  to 
grains,  sugar  beetSy  and  alfalfa,  although  not  utilized  to  any  extent  at  presoit. 

Area  and  distribution  of  the  days. 


Soil 


Chipetaday. 
Bent  clay 


Total. 


State  or  I 


Colofadol,  5. 
Wyoming  1 . . 


Aoraa. 


10,  OM 


80,102 


1  For  key  to  niunbers  in  this  column  see  p.  733. 

AIXUVIAL  FAN  AND  VAIXEY  FILLXNG  lEATBBIAL. 

The  soils  derived  from  the  alluvial  fan  and  valley  filling  material  are  of  wide- 
spread occurrence  in  the  Rocky  Mountain  region.  They  are  repreaoited  in 
nearly  all  the  areas  cov^ed  by  the  soil  survey  and  form  a  large  portion  of  the 
total  area  of  soils  mapped  in  the  region. 

They  occupy  areas  of  gentle  to  rather  pronounced  slope.  The  surface  is 
locally  gullied  or  eroded  or  wind  blown,  and  in  the  immediate  vicinity  of  talua 
or  colluvial  mountain  slopes  is  of  stony  or  rocky  character,  but  the  general  con- 
tour is  favorable  to  the  economical  use  of  forming  implements  and  to  the  prac- 
tice of  irrigation.  The  higher  lying  and  more  extensive  areas  are  well  drained, 
but  some  of  the  lower  lying  soil  bodies  are  subject  to  the  accumulation  of  seep- 
age waters  and,  in  the  mor^  arid  districts,  to  injurious  concentrations  of  alkali 
salts.  Water  supply  for  irrigation  is  limited,  and  extensive  areas  of  the  soils 
occurring  under  the  province  lie  above  the  gravity-distributed  irrigation  sys- 
tems. In  certain  of  the  -areas,  however,  there  are  attractive  possibilities  of 
extending  irrigation  by  means  of  storage,  while  in  the  more  northern  areas,  and 
to  a  limited  extent  in  those  of  more  restricted  rainfall,  the  production  of  grains 
without  irrigation  is  successfully  accomplished.  Irrigation  is,  however,  es- 
sential to  an  intensive  and  highly  developed  system  of  agriculture.  The  condi- 
tions  of  transportation  and  markets  and  local  climatic  influences  vary  widely 
and  closely  limit  and  determine  the  present  utilization  of  the  soils  of  the 
province. 

The  soils  of  this  province  have  been  recognized  under  five  series,  the  more 
extensive  and  typical  of  which  are  the  Bridger,  Fruita,  and  San  Luis  series. 
While  the  members  of  some  of  the  series  occur  extensively  in  areas  in  which 
thfijy  have  been  mapped,  each  of  the  aeries  recognized  under  this  soil  province 
has  been  recognized  only  in  a  single  locality  or  area  surveyed. 
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DESCRIPTION   OF  THE  ^SOIL  SERIES. 

Alamosa  series. — The  soils  are  dark  brown  to  black.  They  usually  contain  a 
considerable  amount  of  organic  matter  and  carry  water-worn  pebbles  or  gravel, 
Tlie  subsoils  are  gray  to  brown,  of  a  gravely,  porous  character,  and  are  under- 
lain  by  a  porous  stratum  of  water-worn  gravels  and  sand&  The  series  is  of 
alluTial  origin,  derived  mainly  from  volcanic  rocks,  and  occupies  bottoms  and 
lower  stream  terraces. 

The  surface  is  smooth  and  suited  to  irrigation.  Drainage  is  deficient^  and 
the  soils  are  subject  to  surface  accumulations  of  alkali  salts.  The  poorly 
drained  areas  are  devoted  to  native  hay  or  to  grazing.  Under  favorable  condi^ 
tions  of  drainage,  irrigation,  and  climate,  the  soils  are  adapted  to  alfalfa, 
Canada  field  peas,  graln&,  forage  crops,  and  hardy  small  fruits  and  vegetables, 

AreO'  and  distribution  of  the  soils  of  the  Alamosa  series. 


Soli  name. 

State  or  aiea.i 

Acres. 

4Hun<tfn  iWTi*^y  loam 

CoknMio  4 

35,77e 
23,104 

clay  V)Mn 

do 

Total 

68,880 

1  For  key  to  number  in  this  oolomn  see  p.  738. 

Bridger  series. — ^The  soils  are  dark  brown  to  black,  and  are  underlain  by 
sticky,  compact,  and  often  calcareous  subsoils  of  light-gray  or  yellow  color. 
The  soils  and  subsoils  contain  gravel,  which  varies  from  fine,  angular  chips 
to  large,  well-rounded,  or  angular  blocks  and  cobbles.  The  type  occurs  upon 
mountain  and  lower  foothill  slopes,  high  or  sloping  plains,  mesa  lands,  and 
alluvial  fana  It  occupies  small,  irregular  to  broad,  extensive  areas.  The  soils 
consist  of  alluvial  fan  and  alluvial  slope  deposits,  distributed  by  streams  or 
by  surface  wash.  The  higher  lying  areas  are  marked  by  rock  outcrop  or 
bowlders  and  are  deeply  cut  by  stream  channels.  The  soils  are  treeless  or 
sparsely  timbered,  except  in  the  vicinity  of  streams.  The  members  of  the 
ssrtes  are  derived  from  granitic  rocks,  gneiss,  or  basalt,  andesite,  or  other  voN 
canic  rocks,  with  an  admixture  of  materials  derived  from  sedimentary  rocks. 
-The  soils  are  well  drained,  retentive  of  moisture,  and  extensively  utilized  for 
the  production  of  dry-farmed  grains,  including  wheat,  oats,  and  barley,  although 
irrigation  is  sometimes  necessary  for  producing  these  cropa  Under  irrigation 
alfalfa,  clover,  and  timothy  are  also  produced  to  a  limited  extent 

Area  and  distril^tion  of  the  soils  of  the  Bridger  series. 


Soflname. 

State  or  area.i 

Acres. 

HyiiiMij  a^wiiiT  loam 

Mnntem  2 

12,644 

davloam 

..:"... 

1,473 

Total 

14,016 

. 

1  For  key  to  number  in  this  column  see  p.  788. 

Oedaredge  series. — ^The  soils  are  dark  or  black  and  carry  much  organic  mat^ 
ter.  The  subsoils  are  of  mottled  gray,  yellow  or  drab  color,  and  are  underlain 
by  gravel  at  less  than  6  feet  in  depth.  The  type  consists  'of  recent  alluvial 
fan  or  alluvial  foot-slope  deposits,  with  some  colluvial  material  derived  mainly 
from  more  elevated  soils,  mainly  of  the  Mesa  series,  and  deposited  in  depressions 
of  local  stream  valleys  under  conditions  of  restricted  drainage.  The  soils  are 
poorly  drained,  but  with  favorable  irrigation  and  drainage  facilities  are  adapted 
to  truck,  small  fruits,  and  general  farm  crops. 
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Area  and  dUirihution  of  the  »o<Z  of  the  Oedaredge  $erie9. 


Son  nMBMb. 

SUteorarM.1 

Aam. 

iMAnKlge  01^7  iMm 

ColonMlo5 

Sl% 

1  For  kej  to  number  in  this  oolunm  see  p.  TU. 

FnUta  «6rie«.— The  soils  are  light  reddish  gray  or  grayish  brown  with  a 
teddish  tint  The  subsoils  are  generally  similar  to  the  surface  material,  but 
are  sometimes  of  darker  color,  and  include  stratified  loams^  fine  sandy  loams, 
^nd  sanda  Both  soil  and  subsoil  are  of  somewhat  compact  structure,  but  are 
friable  under  cultiration.  The  series  occupies  alluvial  fan  and  stream  terrace 
slopes,  lying  at  an  average  elevation  of  10  feet  above  alluvial  flood  plains. 
Drainage  is  deficient  along  lower  slopes  and  the  soils  are  subject  to  the  accumu- 
lation of  alkali  salts  and  seepage  waters  from  irrigation.  The  soils  are  adapted 
to  the  production  of  fruits  and  sugar  beets.  AiH>les  and  pears  are  profitably 
irrown  upon  the  better  drained  areas,  but  the  soils  are  principally  utilised  for 
%he  production  of  alfttlfa,  graina,  sugar  beets,  and  vegetables. 

Area  and  di$tri^utU>n  of  the  soUs  of  the  Frwita  $erie$.  . 


Boa  name. 

BUteorarea.! 

Aeres. 

Frultft  flneseDdylMm. 

Coloimdol 

s,9es 

loam'.. 

do 

Total 

4i4M 

i  For  key  to  number  in  this  oolunin  see  p.  7SS. 

San  Luis  series. — The  soils  are  of  reddish-brown  color  and  porous  structure, 
and  are  underlain  by  sands  and  coarse  rounded  gravel.  They  occupy  filled  val- 
leys, as  broad,  nearly  level  or  gently  sloping  arid  plains,  the  surface  being  broken 
t>nly  by  small  mounds  or  ridges  gonerally  produced  by  wind  drifting.  The 
series  occurs  over  small,  irregular  to  broad,  extensive  areas.  The  soils  consist 
of  water-laid  material  transported  by  intermittent,  torrential  mountain  and 
foothill  streams,  deposited  as  alluvial  fan  or  detrltal  cone  material,  containing 
tuedium  to  fine  gravel.  They  are  derived  mainly  from  volcanic  rocks,  princi- 
pally andesitea,  rhyolites,  and  trachytes.  The  lower  lying  areas  are  subject  to 
Injury  by  the  accumulation  of  seepage  waters  and  alkali  salts  from  Irrigation 
Xipon  more  elevated  slopea 

Area  and  distribution  of  the  soiis  of  the  Ban  Luis  series. 


Boa  name. 

Btateorarea.1 

Acres. 

^an  T/Uls  sand     .           

Colorado  4 

lM,9eo 

sandy  loam..  .........      ......              ,     . 

do 

106,992 

loam'. .   .  . 

do 

0,088 

Total 

343,040 

1  For  key-  to  number  in  this  oolunm  see  p  733. 
THE   SOIL  TTPE8   AND  THEIR  USB. 


The  soils  derived  from  the  Alluvial  Fan  and  Valley  Filling  Material  as  recog- 
'nized  Include  a  number  of  types,  ranging  In  texture  from  sand  to  clay  loam. 
Under  each  of  the  soil  series,  however,  only  a  comparatively  few  types  have  as 
yet  been  encountered. 

The  soils  of  the  Bridger  series  are  confined  to  the  Gallatin  Valley  in  Montana, 
while  those  of  the  Alamosa  and  San  Iiuis  series  occur  only  in  the  San  Luis 
Valley  in  Colorado.    In  both  these  localities  the  climatic  conditions  are  rather 
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seTere,  the  soils  occurring  at  a  high  altitude  and  being  subject  to  a  short  grow- 
ing season.  Grain,  hay,  and  forage  crops  are  the  principal  products.  Condi- 
tions are  usually  prohibitive  of  successful  fruit  culture,  and  only  the  hardier 
of  the  small  fruits  and  vegetables  are  grown.  The  soils  of  the  Fruita  and  the 
Cedaredge  series  in  the  Grand  Junction  and  Uncompahgre  areas,  Colorado, 
occur  under  much  more  favorable  conditions  of  climate  and  are  adapted  not 
only  to  general  farming  purposes  but  to  int^isively  cultivated  special  producta 
The  soils  of  the  Fruita  series  contribute  extensively  to  the  production  of  fruit, 
sugar  beets,  and  vegetables  in  the  Grand  Valley,  which  constitutes  one  of  the 
most  Intensively  cultivated  and  highly  developed  agricultural  districts  of  the 
Western  States.  The  Cedaredge  series  is.  represented  by  a  single  soil  type  of 
local  occurrence.  It  is  not  extensively  utilized,  but  with  Improvement  in  local 
drainage  conditions  and  shipping  facilities  is  adapted  to  the  culture  of  both 
general  farm  and  intensively  cultivated  products. 

The  sand  group  of  the  province  is  represented  by  the  sand  of  the  San  Luis 
aeries,  no  material  of  this  texture  having  been  encountered  under  the  other 
series  of  soils  recognized  within  the  province.  The  soil  is  of  loose,  porous 
structure  and  is  underlain  by  a  stratum  of  porous  gravel.  The  surface  is  wind 
blown,  and  much  labor  is  necessary  in  leveling  and  preparing  the  land  for  culti- 
vation. The  soil  occurs  in  areas  of  gentle  slopes,  but  subdrainage  is  excessive, 
except  in  lower  lying  districts  subject  to  a  high  water  table.  The  soil  is  defi- 
cient in  moisture-retaining  capacity  and  subject  to  drought,  except  under  con- 
ditions of  frequent  and  abundant  irrigation.  Much  of  the  lower  lying  areas 
are  not  suitable  for  farming  purposes,  owing  to  the  accumulation  of  seepage 
waters  and  alkali  salts  from  excessive  irrigation  upon  the  higher  lying  slopes. 
The  type  is  utilized  for  the  production  of  small  grains,  principally  wheat  and 
oats,  and  for  the  culture  of  Canada  field  peas.  It  is  not  as  well  suited  to  gen- 
eral farming  as  the  soil  groups  of  heavier  texture.  Small  fruits  and  vegetables 
may  be  grown  for  home  use.  but  climatic  conditions  are  unfavorable  to  the 
commercial  production  of  any  but  the  more  hardy  vegetables  and  fruits. 

The  sandy  loam  group  of  soils  covers  extensive  areas  and  is  represented  in 
the  Alamosa  and  San  Luis  series,  both  of  which  are  confined  to  the  San  Luis 
Valley  in  Colorado.  The  sandy  loam  of  the  San  Luis  series  covers  the  most 
extensive  areas. 

The  soils  of  this  group  are  of  porous  character  and,  like  the  representative 
of  the  sand  group,  are  underlain  by  a  porous  gravelly  stratum.  The  soil  is 
moderately  cohermt  when  moist  and  is  friable  under  cultivation  and  easily 
maintained  in  a  mellow  condition  of  structure.  It  requires  only  a  comparativ^y 
light  farming  equipment.  The  surface  is  sometimes  wind  blown  and  requires 
leveling  in  preparing  the  land  for  irrigation,  but  it  is  generally  of  more  regular 
character  than  that  of  the  sand  occurring  in  the  province.  Subdrainage  is 
good  under  ftivorable  conditions  of  slope,  but  surface  drainage  is  deficient  over 
the  areas  of  sandy  loams,  where  the  water  table -is  encountered  at  shallow 
depth.  Alkali  salts  occur  in  concentrations  injurious  to  crops.  Drainage  is  more 
unfavorable  to  utilization  of  the  soils  than  in  the  sand  group  of  soils  in  this 
province,  but  under  favorable  conditions  of  irrigation  and  drainage  the  soils 
are  more  retentive  of  moisture,  require  less  excessive  and  less  frequent  applica- 
tions of  water,  and  are  better  adapted  to  farming  purposes.  Small  grains, 
potatoes,  Canada  field  peas  and  other  forage  crops,  and  sugar  beets  are  the 
principal  products.  The  poorly  drained  areas,  wha*e  free  from  injurious  accu- 
mulations of  alkali  salts,  are  devoted  to  the  production  of  wild  hay.  The  sandy 
loams  are  also  suited  to  the  production  of  such  hardy  small  fruits  and  vege- 
tables as  may  be  grown  in  the  locality  in  which  these  soils  occur. 

Soil  of  fine  sandy  loam  texture  has  not  been  extensively  encountered  in  this 
province.  It  has  been  recognized  only  in  areas  of  limited  extent,  occurring 
tmder  the  Fruita  series  in  the  Grand  Junction  area,  Colorado.  The  surface  is 
Sently  sloping  or  nearly  level,  and,  aside  from  the  occurrence  of  occasdonal 
deeply  eroded  gullies  or  stream  channels,  is  of  smooth  contour  and  easily  pre- 
pared for  the  distribution  and  application  of  irrigation  water.  Surface  and  Bal>- 
soil  drainage  are  only  moderately  developed,  and  in  places  injurious  accumula- 
tions of  seepage  waters  from  irrigation,  accompanied  by  excessive  quantities  of 
nlkali  salts,  occur.  The  soil  is  sticky  when  wet,  but  is  readily  maintained  in 
a  favorable  condition  of  tilth  under  conditions  of  adequate  drainage  and  proper 
cultivation.  It  requires  a  moderately  heavy  farming  equipment  Climatic  con- 
ditions in  the  locality  in  which  the  soil  has  been  mapped  are  favorable  to  the 
culture  of  a  wide  range  of  general  feirm  and  intensively  cultivated  products, 
and  under  favorable  conditions  of  drainage  the  soil  constitutes  a  highly  esteemed 
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type  of  wide  adaptation.  It  ie  not  bo  well  suited  to  early  stone  fruits  or  early 
vegetables  as  soils  of  lighter  texture*  and  of  more  pervious  character,  but  Is 
better  adapted  to  general  farming  purposes  and  to  apples,  pears,  the  later  stone 
fruits,  and  staple  vegetables.  Apples,  pears,  alfalfa,  sugar  beets,  wheat,  and 
oats  are  the  principal  products  grown. 

Soils  of  the  loam  group  have  been  encountered  under  the  San  Luis  and  the 
Frulta  series.  Those  of  the  latter  series  are  inextensive  and  those  of  the  San 
Luis  series  occur  in  but  moderately  extensive  areas.  The  soil  material  is  of 
rather  compact  structure,  is  distinctly  tenacious  when  wet,  and  assumes  an 
intractable,  puddled  condition  under  unfavorable  drainage  and  cultivation.  A 
heavy  farming  equipment  Is  required  for  effective  utilization.  The  surface  is 
generally  smooth,  comparatively  level,  and  well  suited  to  the  practice  of 
irrigation.  Drainage  is  poorly  developed  and  much  of  the  areas  covered  by  the 
loams  are  subject  to  injury  from  excess  of  underground  or  seepage  waters  and 
from  accumulations  of  alkali  salta  The  soils  are  limited  to  a  narrower  zone 
in  adaptation  to  crops  than  is  the  fine  sandy  loam  of  the  province,  but  under 
favorable  conditions  of  Irrigation  and  drainage  are  suited  to  the  culture  of 
alfalfa,  grass  crops,  small  grains,  and  sugar  beets. 

A  gravelly  phase  of  the  loam  group  of  soils  occurs  in  the  gravelly  loam  member 
of  the  Bridger  series,  encountered  in  the  Gallatin  Valley,  Mont  This  phase 
departs  widely  from  the  normal  loams  of  the  province  in  features  of  structure, 
topography,  and  drainage.  It  occupies  debris  aprons  and  alluvial  fans  of 
good  slope.  Drainage  is  well  established  and  frequently  excessive,  and  the  soil 
is  free  from  the  accumulation  of  alkali  salts.  It  is  of  more  porous  structure 
than  ttie  normal  loams  and  is  of  friable  character,  but  is  generally  underlain  by 
a  rather  heavy,  compact  subsoil  and  is  moderately  retentive  of  moisture  under 
cultivation.  It  is  utilized  mainly  for  the  production  of  grains  without  irrigation. 
Alfalfa  is  grown  under  irrigation  to  a  limited  extent  The  soil  is  well  suited  to 
general  farm  crops  under  favorable  conditions  of  moisture,  but,  owing  to  its 
porous,  gravelly  character,  it  is  less  well  suited  to  dry  farming  during  seasons 
of  deficient  rainfall  than  are  soils  of  less  pervious  structure.  Hardy  fruits, 
small  fruits,  and  vegetables  should  succeed  in  districts  where  the  local  climatic 
conditions  are  less  severe. 

The  soils  of  the  clay  loam  group  occur  under  the  Alamosa,  Bridger,  and  the 
Gedaredge  series,  the  last  mentioned  being  represented  only  by  this  type.  Con- 
ditions of  topography,  drainage,  climate,  the  character  of  the  substratum,  and 
the  relation  of  soils  to  agriculture  vary  widely  in  the  three  members  of  this 
soil  group.  The  soils  contain  a  large  amount  of  organic  matter.  They  are 
tenacious  when  wet  and,  under  favorable  conditions  of  drainage  and  cultivati<»i, 
tend  to  puddle  and  bake  and  assume  a  refractory  structure.  They  require  a 
heavy  farming  equipment  for  economical  and  effective  cultivation,  and  careful 
management  and  thorough  tillage  is  necessary  to  maintain  a  favorable  condition 
of  tilth. 

The  clay  loams  of  this  province  are  generally  well  adapted  to  irrigation.  In 
the  member  of  the  group  occurring  under  the  Bridger  series,  surface  drainage 
is  well  established.  The  subsoil  is  of  heavy,  compact  character,  which  prevents 
rapid  snbdrainage  and  renders  the  soil  retentive  of  moisture.  In  the  Gedaredge 
and  Alamosa  series  the  clay  loams  are  characterized  by  poorly  developed  surface 
drainage,  and  generally  by  a  high  water  table.  Artificial  drainage  is  essential  to 
the  effective  development  and  utilization  of  the  soils  in  lower  lying  areaa 
Where  favored  by  conditions  of  drainage  and  irrigation,  the  soils  are  adapted  to 
general  farm  products,  including  alfalfa,  clover,  grass  crops,  and  grains.  Sugar 
beets  may  be  successfully  grown  where  local  climatic  conditions  permit  complete 
development  and  maturing  of  the  crop  and  where  the  product  may  be  handled 
economically.  Late  vegetables  and  small  fruits  could  be  grown,  except  in  the 
localities  of  more  severe  climatic  conditions.  Grains  and  native  hay  are  the 
principal  products,  but  in  general  the  clay  loam  group  of  soils  is  restricted  to 
rather  narrow  limits  in  adaptation  to  crops  and  is  best  suited  to  heavy  general 
farming  purposes. 

Sand  Group. 

San  Luis  «and,— The  soil  is  a  coarse  to  medium,  incoherent,  loose,  reddish- 
brown  sand  containing  a  large  proportion  of  gravel  and  underlain  at  a  depth 
of  from  2  to  4  feet  by  a  coarser  material  which  can  not  be  penetrated  with  the 
auger.  The  soil  is  composed  of  minute  fragments  of  volcanic  rock  and  is  light 
and  easily  shifted  by  the  wind.  The  generally  level  surface  is  crossed  by  minor 
ridges,  and  dunes  from  1  to  6  feet  high  occur.    These  Irregularities  are  a  great 
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hindrance  to  cultivation  and  irrigation.  The  drainage  is  excessive,  and  con- 
Btant  irrigation  is  necessary.  This  has  swamped  some  areas  and  brought  about 
the  rise  of  alkali  over  large  tracts  of  the  type.  Areas  which  were  originally 
productive  have  been  abandoned  for  this  reason.  Fair  crops  of  the  small  grains 
are  grown.  The  yields  per  acre  of  wheat  range  from  15  to  30  bushels ;  of  oats, 
from  20  to  40.    Field  peas  are  grown  for  pasture  and  for  hay. 

Area  and  diatrihutioH  of  the  sand. 


Son  namd. 

State  or  area.i 

Aer«6. 

ten  Luis  mad ^ 

Colorado  4 

136,900 

1  For  key  to  nomber  in  this  ooluma  see  p.  733. 
Saitdy  Loam  Oboitp. 

Alamosa  sandy  loom, — ^The  soil  is  dark  brown  to  black  and  of  porous,  friable 
structure.  The  subsoil  is  of  dark-gray  to  dark-brown  color  and  is  underlain, 
usually  at  a  depth  of  about  2  feet,  by  a  stratum  of  water-worn  gravels  and  sand. 
The  type  occupies  flat  or  gently  sloping  river  plains  and  lower  terraces  along 
streams  traversing  low,  broad  alluvial  fkns.  The  surface  material  is  derived 
predominantly  from  volcanic  rocks.  The  members  of  the  series  are  devoted 
mainly  to  native  hay  and  potatoes,  but  under  favorable  climatic,  drainage,  and 
irrigation  conditions  are  adapted  to  alfalfa,  potatoes,  grains,  forage  crops,  and 
vesetables. 

San  Luis  sandy  loam. — ^The  soil  is  a  coarse,  gravelly,  reddish-brown  sandy 
loam  from  18  inches  to  3  feet  deep,  with  a  subsoil  of  gravel  and  sand  which 
extends  to  indeterminate  depths.  Near  the  mountains  the  surface  soil  is  shal- 
lower, more  sticky,  and  the  gravel  larger  and  more  water  worn.  Heavier 
phases  of  the  soil  are  known  locally  as  "  adobe."  The  type  occupies  imper- 
ceptibly sloping  plains,  the  surface  of  which  is  broken  by  many  knolls  and 
ridges  from  8  inches  to  not  more  than  2  feet  in  height  Near  the  mountains  the 
soil  is  well  drained  and  free  from  alkali,  but  the  lower  areas  are  filled  with 
alkali.  Nearly  all  the  cultivated  aroas  are  sown  to  cereals  and  i)eas.  The  soil 
Is  well  adapted  to  these  crops  and  to  x)otatoeB  and  truck. 

Area  and  distribution  of  the  sandy  loams. 


Soil  name. 

State  or  area.^ 

Acroe. 

Smi  T'W%  sandy  KMun 

Oolorado4 

106,992 

^laiMNia  mm^j  loam  . . 

do 

35,770 

Total 

232,7(8 

I  For  key  to  number  In  this  polunm  see  p.  733. 
E^NE  Sandy  liOAM  Group. 

Fruita  fine  sandy  loam, — The  soil  Is  a  reddish-brown  fine  sajidy  loam,  6  feet 
or  more  in  depth,  interstratified  with  layers  of  sand  nnd  lonm.  It  is  of  a  friable, 
porous  structure  and  has  a  slightly  sloping  or  nearly  level,  smooth  surftice,  cut 
by  washes  formed  by  intermittent  streams.  The  type  consists  mainly  of  alluvial 
material  derived  from  wash  from  sandstones  and  higher  lying  mesa  lands, 
deposited  over  intermittent  stream-formed  fans.  It  is  subject  to  considerable 
damage  from  alkali  and  seepage  waters,  but  when  well  drained  and  free  from 
alkali  it  is  adapted  to  alfalfa,  sugar  beets,  fruit,  and  truck  croi>s. 

Area  and  distribution  of  the  fine  sandy  loam. 


Boflname. 

State  or  area.^ 

Acres. 

Ooteradol.* 

3,9<» 

^  For  key  to  UTimber  in  this  column  see  p.  733. 
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Loam  Group. 

Fruita  loam,— This  type  is  similar  In  color,  topographic  and  drainage  features, 
origin,  and  mode  of  formation,  to  the  Fmita  fine  sandy  loam.  It  consists  of  a 
sticky  loam  of  compact  adobe  stractnre,  from  1  to  8  feet  in  depth,  resting  upon 
silt  loam.  The  soil  possesses  marked  puddling  tendencies  and  bakes  upon 
exposure.  The  type  occurs  in  local  depressions  or  upon  lower  slopes.  It  is 
generally  poorly  drained  and  filled  with  alkali,  but  when  well  drained  and  free 
from  alkali  it  is  adapted  to  alfalfa,  grains*  and  general  fiirm  crops. 

San  Luis  loam, — ^HThe  soil  is  a  plastic  and  sticky  reddish-brown  loam,  contain- 
ing some  gravel,  24  to  36  inches  deep,  with  a  subsoil  of  sand  or  sandy  loam, 
beneath  which  sand  and  gravel  occur.  The  surface  is  level  and  uniform  and 
adapted  to  irrigation.  The  soil  contains  alkali  and  is  not  at  present  extensively 
cultivated.  When  irrigated  it  produces  good  crops  of  wild  hay  and  is  adapted 
to  the  grain  crops. 

Area  and  dUtribution  of  the  loams. 


Soflname. 

State  or  ana.i 

Acres. 

flfin  T.nis  lA^m    -,,,., .    ,    , 

CoIondo4 

9,068 
512 

Frnltftlown ..  , 

Colorado  1 

Total 

9,600 

1  For  key  to  numben  in  this  oolumn  see  p.  788. 


O&AVKIXT  LOAM  PHASE. 


Bridper  gravelly  loam, — ^This  consists  of  a  rather  fine  sandy  loam  or  loam, 
from  1  to  3  feet  deep,  carrying  coarse,  sandy  material  composed  of  fine  angular 
rock  fragments,  giving  it  a  somewhat  loose,  porous  structure.  The  soil  has  a 
sticky,  compact  subsoil  of  fine  texture  and  lighter  color,  although  in  the  vicinity 
of  canyon  streams  it  is  sometimes  underlain  by  gravel  and  Iwwlders.  The  tsrpe 
occurs  as  small,  local  to  broad,  extensive  areas  covering  mountain  footslopes 
and  alluvial  cones  and  fans.  The  surface  is  dissected  by  minor  streams,  broken 
by  rock  outcrop  or  marked  by  glacial  d6brls  and  bowlders.  The  soil  and  subsoil 
are  generally  gravelly,  the  gravel  consisting  of  angular  to  partially  rounded 
fragments.  The  soil  is  well  drained  and  free  from  alkali,  but  is  somewhat 
deficient  in  organic  matter.  It  is  dry  farmed  to  grains  and  when  irrigated 
produces  grain,  alfalfa,  and  fruits. 

Area  and  distrihution  of  the  graveUy  loam. 


Soil  name. 

State  or  aiea.^ 

Acres. 

Bridnr  KrayellT  loam               

Montana  3.. 

12,514 

>  For  key  to  number  in  this  oolumn  see  p.  788. 

Clay  I^oam  Gboup. 

Alamosa  clay  loam, — The  soil  is  dark  brown  to  black  and  carries  a  high 
content  of  organic  matter.  It  is  very  sticky  when  wet,  is  readily  puddled,  and 
bakes  and  checks  upon  exposure  during  dry  periods.  The  upper  subsoil  is  similar 
in  color,  texture,  and  structure  to  the  soil  material,  but  is  underlain  at  a 
depth  of  2  to  6  feet  by  a  porous  stratum  of  rounded  gravels  and  river-laid 
sands.  The  soil  is  of  alluvial  origin  and  occurs  upon  level  or  very  gently 
sloping  areas  of  bott6ms  and  lower  terraces  of  streams  traversing  low,  broad 
alluvial  cones.  It  is  derived  mainly  from  volcanic  rocka  Drainage  is  poorly 
established  and  the  type  is  utilized  for  pasture  and  for  the  production  of  wild 
hay.  When  favored  by  drainage  and  climatic  conditions  it  is,  under  efficient 
cultivation,  adapted  to  alfalfa,  grains,  sugar  beets,  and  hardy  vegetables  suited 
to  rich,  heavy  soils. 
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Bridger  clay  loam. — ^The  soil  is  a  dark-colored  to  blaclu  tenacious  clay  loam,, 
from  1  to  3  feet  in  depth,  of  a  fine  lailty  texture,  and  of  compact,  adobellke 
structure,  carrying  considerable  fine,  angular  gravel.  The  subsoil  is  a  tenacioua 
Bilty  clay  loam  of  light-yellow  to  gray  color,  carrying  large  quantities  of  lime, 
me  type  occurs  as  irregular  areas  covering  parts  of  sloping  terraces  adjoining 
mountain  ranges,  foothills,  and  foot  slopes.  The  soil  is  retentive  of  moisture. 
and  is  productive  either  when  dry  farmed  or  irrigated. 

Cedaredge  clay  loam. — ^The  soil  is  a  dark-brown  to  black  clay  loam  of  silty 
character,  from  12  inches  to  3  feet  in  depth,  carrying  a  large  amount  of  organic 
matter  and  underlain  by  a  mottled  gray,  yellow,  and  drab  silty  clay  loaiA 
whlQh  extends  to  a  depth  of  from  3  to  5  feet,  where  it  rests  upon  gravel. 
Gravel  and  bowlders  occur  upon  the  surface  or  in  the  soil  or  subsoil.  The  type 
is  rather  poorly  drained  and  subject  to  a  high  water  table.  It  is  of  inextensive 
occurrence  and  occupies  gentle  slopes  or  nearly  flat  local  depressions  in  local 
stream  valleys.  It  is  friable  under  cultivation  and  supports  a  good  growth  of 
native  grasses  throughout  the  summer  season.  When  drained  and  irrigated  it 
is  adapted  to  the  production  of  truck,  small  fruits,  and  general  farm  crops.  It 
Is  free  from  alkali  but  is  not  extensively  utilized. 

Area  and  diatribution  of  the  clay  loam^. 


Sou  name. 


State  or  area.> 


Acres. 


Alamosa  day  loam. . . 

Bridger  clay  loam 

OBdandge  day  loam . 


Ooknadoi. 
Montana  2. 
ColonMloS. 


28,104 

1,47a 

67a 


Total. 


26, 15^ 


1  For  key  to  numbers  in  this  oolumn  see  p.  733. 
LAXB-LAIB  MATBBIAL. 

Soils  derived  from  the  lake-laid  material  in  the  Rocky  Mountain  region 
have  been  recognissed  only  in  the  silt  loam  member  of  the  Manhattan  series,  na 
other  type  under  this  series  having  as  yet  been  encountered.  This,  in  so  far  aa 
mapped,  occurs  only  in  the  Gallatin  Valley,  Mont,  where  it  covers  extensive 
areas  of  comparatively  level  plains  traversed  by  deeply  intrenched  valleys  of 
the  perennial  streams  and  by  deep,  narrow  ravines,  valleys,  and  gullies  trav.. 
ersed  by  intermittent  stream  course&  Drainage  is  generally  well  established. 
The  material  from  which  the  soil  is  formed  consists  of  sedimentary  deposits 
in  extinct  lakes,  derived  from  erosion  of  areas  covered  by  a  variety  of  rocka 
of  sedimentary  and  igneous  origin,  and  including  volcanic  ash  deposited  di- 
rectly in  the  waters  or  eroded  from  subaerial  accumulations.  The  surface 
contour  is  generally  favorable  to  irrigation,  but  owing  to  the  occurrence  of 
narrow,  deeply  cut  recent  valleys  and  ravines,  irrigation  through  gravity  ay»>. 
terns  is  difficult  It  is  necessary  in  constructing  Irrigation  canals  and  ditches 
to  follow  sinuous,  meandering  courses  or  to  build  expensive  flumes  or  siphons 
crossing  intrenched  valleys.  The  soil  of  this  province  is  extensively  utilized^ 
both  with  and  without  irrigation,  but  the  results  obtained  under  irrigation  are 
more  certain  and  profitable.  Climatic  conditions  are  prohibitive  of  the  com- 
mercial culture  of  any  but  the  hardier  intensively  cultivated  crops,  but  botl^ 
soil  and  climate  are  favorable  to  the  production  of  grain  and  hay  products. 

DESCBIPTION  OF  THE  SOIL  SERIES. 

Manhattan  aeries. — The  soils  of  the  Manhattan  series  are  light  brown  ta 
brown.  The  upper  portion  of  the  subsoil,  occurring  at  a  depth  of  5  to  12 
inches,  is  of  brown  color  and  compact  structure.  The  lower  subsoil  is  of 
light-brown  or  gray  color,  silty  texture,  and  is  calcareous,  of  friable  structure, 
and  easily  eroded.  The  types  occupy  sloping,  well-drained,  plateaulike  plains, 
deeply  eroded  by  stream  valleys  and  by  intermittent  stream  courses.  The 
members  of  the  series  are  derived  from  water-laid  deposits  of  extinct  lakes, 
consisting  of  sediments  eroded  from  areas  of  crystalline  sedimentary  and 
eruptive  and  metamorphlc  rocks,  with  an  admixture  of  volcanic  ash  deposited 
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directly  in  the  lake  waters  or  eroded  from  adjacent  land  areas.  The  soils  are 
adapted  to  grains,  and  nnder  irrigation  to  alfalfa  and  sugar  beets.  Under 
fayorable  climatic  conditions  they  are  salted  to  ftnits. 

Area  and  ditiribution  of  the  boU  of  the  Manhattan  series. 


Boflname. 

Stoteorarea.! 

AortB. 

If  AnhAfrt^ti  ^qi  ifrtm 

lffontuift2... 

»,« 

1  For  kay  to  number  in  this  column  see  p.  738. 
THE  SOIL  TTPB8   AND  THEIB  USE. 

The  silt  loam  of  tiie  Manhattan  series  is  the  sole  representatlTe  of  the  soils 
Df  the  Lalce-laid  province  In  the  Rocky  Mountain  region.  It  is  a  well-drained 
soil  type,  retentiye  of  moisture  under  cultivation,  and  is  suited  to  the  practice 
of  both  dry  Harming  and  irrigation.  It  is  sticky  when  moist  and  has  a  tend- 
ency to  puddle  and  bake  if  tilled  when  wet,  but  under  favorable  conditions  of 
drainage  and  culture  Is  capable  of  being  maintained  in  a  mellow,  friable  con- 
dition of  tilth.  It  requires  a  moderately  heavy  farming  equipment  It  is  some- 
what subject  to  erosion  along  the  more  pronounced  slopes  during  heavy  rains 
or  excessive  irrigation  when  unprotected  by  native  sod  or  by  cover  crops  or 
where  traversed  by  irrigation  ditches  of  high  gradient 

The  character  of  the  soil  is  such  as  to  render  it  suitable  to  a  wide  range  of 
purposes,  but  climatic  conditions  limit  its  utilization.  It  is  adapted  to  general 
farming  of  a  rather  heavy  type,  and  is  one  of  the  most  productive  and  im- 
portant soils  of  the  region  for  such  purpose.  Wheat,  oats,  and  barley  are  the 
principal  producta  Alfalfa  in  grown  to  some  extent  under  irrigation,  and  clover, 
.timothy,  forage  crops,  and  hardy  root  crops  can  be  grown  under  suitable  local 
drainage  and  irrigation  conditions.  The  more  hardy  vegetables  and  small 
fruits  can  be  grown  locally  where  provision  is  made  for  natural  or  artificial 
protection  from  frosts,  but  climatic  conditions  are  not  ftivorable  to  the  extensive 
development  of  fruit-producing  or  trucking  industries. 

Sii.T  Loam  Oaoup. 

Manhattan  silt  ?oam.— The  «oll  is  of  light-brown  to  buff  color  and  of  friable 
t!haracter,  although  sticky  when  wet.  The  upper  subsoil  is  a  light-brown,  com- 
pact material,  which  gives  way  to  a  friable,  calcareous  deeper  subsoil  of  lighter 
brown  or  gray  color.  Water-worn  grtivels  occur  In  the  vicinity  of  terrace  lines. 
The  type  occupies  sloping  to  eroded  broad  benches  or  plateaulike  plains,  deei^ 
cut  with  ravines  and  marked  by  terr.ices.  It  is  derived  from  early  lake  sedi- 
ments from  sedimentary,  crystalline,  and  eruptive  rocks  and  from  volcanic  ash 
deposits.  The  soil  is  well  drained  and  retentive  of  moisture  under  cultivation, 
but  deficient  In  organic  matter  content  It  Is  utilised  mainly  for  the  produc- 
tion of  grains,  but  under  irrigation  Is  adapted  to  alfalfa,  clover,  forage,  and 
root  crops,  including  sugar  beets. 

Area  and  distribution  of  the  silt  loam. 


Soil  name. 

State  or  araa.i 

Acres. 

Kanhattan  silt  loam 

Montana? 

S3,8M 

1  For  key  to  number  tn  tbls  column  see  p.  733. 

&IVEB  FLOOI)  PLAIN  HATX&IAI.. 

The  total  area  of  the  soils  of  the  River  Flood  Plain  province  in  the  Rocky 
Mountain  region  is  comparatively  inextensive.  In  the  limited  number  of  areas 
covered  by  the  soil  survey,  which  has  been  confined  to  the  older  or  more  highly 
developed  agricultural  districts,  these  soils  occupy  a  prominent  position  and 
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constitute  one  of  the  most  extensive  and  important  soil  provinces  of  the  region. 
They  are  more  conveniently  situated  with  regard  to  water  supply  for  irrigation 
than  are  the  soils  of  the  other  provinces,  and  the  character  of  the  surface  is 
such  as  to  favor  the  distribution  of  irrigation  water.  Some  of  the  soil  series 
occupy  elevated  terraces  and  are  characteristically  well  drained  and  free  from 
overflow,  while  other  series  are  poorly  drained  or  subject  to  overflow  and  some- 
times contain  injurious  accumulations  of  alkali  salts.  The  lower  lying  soil 
areas  often  support  a  growth  of  timber  and  brush,  while  those  occupying  the 
more  elevated  terraces  are  usually  destitute  of  trees  and  characterized  by  desert 
vegetation. 

Owing  to  convenient  water  supply  for  live  stock,  domestic  use,  and  irrigation 
purposes,  to  the  frequent  occurrence  of  timber  available  for  fuel  and  building 
purposes,  and  to  native  grasses  suitable  for  pasture,  the  soils  of  the  alluvial 
flood  plains  and  terraces  were  generally  among  the  first  of  the  region  to  be 
settled  and  developed  to  agriculture. 

In  certain  areas  the  regional  and  local  climatic  conditions  have  proven  favor- 
able to  the  culture  of  fruit,  truck,  or  other  special  products.  In  much  of  the 
region  the  stream  valleys  form  the  most  practicable  routes  in  the  construction 
of  railway  lines,  and  with  the  development  of  transportation  facilities  stock 
raising  and  the  practice  of  general  farming  have  been  to  a  great  degree  dis- 
placed by  an  intensive  system  of  agriculture. 

The  soils  of  the  province,  as  recognized,  occur  under  a  number  of  soil  series 
varying  widely  In  character  of  the  parent  material  from  which  the  sediments 
are  derived.  The  exact  source  of  material  is  in  many  cases  difficult  to  deter- 
mine, but,  where  not  apparent  from  inspection  of  the  mineral  particles  of  the 
soil  material  in  the  field,  can  generally  be  inferred  with  a  reasonable  degree  of 
certainty  from  a  general  knowledge  of  the  geological  character  of  drainage 
basins  and  of  the  areas  traversed  by  the  streams.  The  soil  series  of  the  prov- 
ince are  also  subject  to  a  diversity  of  conditions  with  respect  to  climate,  drain- 
age, character  of  subsoils  or  other  underlying  material,  relation  to  irrigation, 
and  to  other  influences  which  correspondingly  afTect  or  determine  the  present 
statue  of  agriculture  and  the  purposes  for  which  the  soils  may  be  profltably 
utilised. 

Some  of  the  series  have  been  encountered  only  in  single  areas  surveyed,  while 
others  are  more  widely  distributed.  The  soils  of  the  more  northern  areas 
occurring  under  the  Gallatin,  Laramie,  and  Bozeman  series  are  subject  to  re- 
stricted limitations,  owing  to  prevailing  climatic  conditions  or  to  limited  water 
supply  for  irrigation  purposes.  They  are  utilized  for  the  production  of  live 
stock  and  of  general  flirm  crops.  The  soils  of  the  more  southern  areas  occur- 
ring under  the  Grand,  Mesa,  Billings,  and  Uncompahgre  series  are  devoted  to 
a  wide  range  of  crops,  including  general  fiirm  products,  fruits,  melons,  and 
sugar  beets,  and  embrace  much  of  the  hi|^y  developed  and  intensively  culti- 
vated portions  of  the  areas  in  which  they  occur. 

DESCBIPnON  OF  THE  SOIL  SERIES. 

BUlings  aeries.— The  soils  of  the  Billings  series  are  gray  to  drab.  The  sub- 
soils resemble  the  soils  in  color,  structure,  and  texture,  but  sometimes  rest  upon 
a  deeper  stratum  of  stratifled  flne  sandy  deposits.  The  series  is  derived  mainly 
from  shales  and  sandstones  and  consists  typically  of  stream-laid  deposits 
oocupsring  lower  stream  terraces.  It  includes,  however,  some  alluvial  surface 
deposits  derived  by  surface  wash  from  slopes  occupied  by  shales  or  shale- 
formed  soils.  Drainage  is  fairly  well  established.  The  heavier  types  of  the 
series  are  of  compact,  impervious  character,  in  which  case  subdrainage  is 
restricted,  and  some  of  the  lower-lying  bodies  are  subject  to  excess  seepage 
waters  from  irrigation  and  to  alkali  salts.  The  soils  are  rarely  subject  to  over- 
flow. The  surface  is  frequently  eroded  or  gullied,  but  otherwise  favorable  to 
irrigation  and  cultivation,  and  under  favorable  conditions  of  irrigation,  drain- 
age, and  climate  the  series  is  adapted  to  a  wide  range  of  general  farm  crops, 
sugar  beets,  fruits,  and  vegetables. 
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Area  and  disirihution  of  the  soils  of  the  Billings  series. 


Son 


state  or  aimA 


Aens, 


Billinxs  flue  aandy  toam . 

sUtloam 

olaj  loam 

silty  clay  loam... 

day 

siltyelay 


Colorado  1... 

do 

Ooloiadol,6. 
Colorado  6. . . 
Colorado  1,8. 
Colorado  0... 


98,044 
8,632 
4,644 

3,aoo 

3,200 
82,480 


Total. 


96,000 


^  For  key  to  numbers  in  this  column  see  p.  733. 

Bozeman  series, — ^Tbe  Bozeman  soUb  are  brown  to  nearly  black,  the  subsoils 
being  dark  brown  in  color.  The  subsoils  seem  to  have  a  stratified  stmcture  and 
may  be  heavier  or  lighter  than  the  soil,  depending  somewhat  on  the  type.  The 
deep  sabstratum  is  gravelly.  The  topography  is  that  of  a  lowland  plain,  some 
portions  of  which  are  thoroughly  and  others  but  slightly  dissected.  The  material 
is  of  alluvial  origin  and  is  derived  from  a  variety  of  rocks.  The  subsoils  are 
generally  calcareoua 


Area  and  disiribuiion  of  the  soU  of  the  Bozeman  series. 

Boflname. 

State  or  area.1 

Aeraa. 

BOTflmaxi  slH  loam 

Mflnfana  9 

79,606 

1  For  key  to  number  in  this  column  see  p.  738. 

Gallatin  series. — ^The  members  of  this  series  occur  as  small,  irregular  to 
broad,  extensive  areas.  The  lighter  members  are  of  a  light-gray  color  and 
porous  structure  and  contain  gravel,  consisting  of  weil-iounded  p^les.  The 
heavier  members  are  grayish-blue  or  brown  to  black  in  color,  compact  in  stmc- 
ture,  usually  poorly  drained,  sticky  when  wet,  and  have  a  toidmcy  to  puddle. 
The  surface  soils  are  underlain  by  lis^t-gray  or  yellowish,  ashy  to  dark  sab- 
soils  of  a  compact,  adobelike  structure.  Beds  of  gravel  and  cobbles  partially 
cemented  by  lime  occur  at  a  depth  of  from  a  few  inches  to  a  few  feet.  The 
series  occupies  low,  nearly  level  or  slightly  sloping  stream  terraces  or  alluvial 
river  bottoms  bordering  stream  channels.  The  areas  are  marked  by  shaDow 
beds  or  channels  of  meandering  streams,  and  in  the  vicinity  of  streams  are 
timbered  or  covered  with  willow  or  brush  thickets.  The  soils  are  formed  by 
recent  flood-plain  deposits.  The  members  of  this  series  are  derived  mainly 
from  basaltic,  andesitic,  or  other  volcanic  rocks,  with  an  admixture  of  material 
derived  from  granite,  gneiss,  sedimentary,  or  altered  sedimentary  rocks.  They 
are  generally  rich  in  organic  matter  and  of  a  mucky  consistency,  except  in  the 
lighter,  higher  lying  members.  The  areas  are  subject  to  overflow,  and  the  soils 
contain  accumulations  of  alkali.  They  are  devoted  to  hay,  grains,  vegetables, 
and  pasture. 


Area  and  distribution  of  the  soils  of  the  Gallatin  series. 

Boflname. 

State  or  area.' 

Aeni. 

#l*1lAtln  fIfMi  MTIflT  InnTn  .          

Montana? 

6,484 

flrravnllT  loam ^.-r-. 

do 

n^i7« 

SttoSi ;::.::::.::.::::;::::::::::: 

do 

i9» 

day  loam r.-, » 

do 

^m 

Total         '. 

68,744 

^  For  key  to  nomber  In  this  column  see  p.  738. 

Grand  series. — The  soils  of  the  Grand  series  are  of  dark-gray  to  brown  color, 
becoming  nearly  black  when  wet,  where  considerable  quantities  of  organic  mat- 
ter are  present.     Some  of  the  members  are  of  reddish-brown  tint.    The  sub- 
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soils  are  of  gray  to  brown  color,  and  of  lighter  tint  than  the  surface  material. 
A  sabstratmn  of  rounded  gravel  with  interstitial  sand  of  fine  to  coarse  texture 
occurs  at  a  depth  of  from  2  to  6  feet  The  series  occupies  stream  bottoms  and 
lower  terraces.  It  is  of  alluvial  origin  and  is  derived  predominantly  from 
Quartz-bearing  crystalline  rocks,  but  is  subject  to  some  admixture  of  other  mate- 
rial, principally  from  shales  and  sandstones.  The  surface  is  level  or  slightly 
sloping  and  is  marked  by  slight  ridges  or  by  sloughs,  remnants  of  former  stream 
channels  of  the  flood  plain,  or  gullied  by  minor  intermittent  streams.  Drain- 
age is  generally  well  established,  except  over  lower  lying  bodies  which  are 
poorly  drained  or  subject  to  overflow  and  to  the  accumulation  of  alkali  salts. 
TVhere  well  drained  and  free  from  overflow  the  soils  of  the  series  are  produc- 
tive under  favorable  climatic  conditions  and  under  irrigation.  The  Grand  series 
constitutes  an  important  group  of  soils  which  are  devoted  to  the  production  of 
grains,  potatoes,  vegetables,  and  sugar  beets.  Where  sufllciently  drained,  the 
floilB  are  also  adapted  to  tree  fruits  and  alfalfa. 

Area  and  distribution  of  the  sods  of  the  Grand  series. 


SoUxiame. 

State  or  area.i 

Aoee. 

(ifftTu^  iin^  nrnd. ,,,.......... 

Golondol 

3,006 

33,513 

4,416 

6|464 

nandy  loBxn 

CVriondo  1 :  Wvomins  1 , 

loam 

Colorado  6 

silty  day  loam 

ColoradoS , 

Total 

46,400 

^  For  key  to  namben  In  this  cdamn  see  p.  783. 

Laramie  series, — ^The  soils  of  the  Laramie  series  are  light  brown  or  grayish 
brown,  with  a  slight  reddish  cast  The  subsoils  are  lighter  gray  or  more  red- 
dish, sometimes  becoming  yellowish  gray,  and  are  generally  heavier  in  texture 
and  more  compact  in  structure  than  the  surface  material.  At  a  d^th  of  from 
2  to  6  feet  or  more  the  subsoil  is  underlain  by  deposits  of  sand  or  sandy  loam 
with  gravel,  which  often  directly  underlie  the  surface  soiL  Subangular  to 
rounded  pebbles,  gravel,  and  small  bowlders  occur  in  variable  quantities  in  the 
soil  and  scattered  over  the  surface.  The  fragments  are  mainly  of  hard,  fine- 
grained sandstone  or  of  light-colored  siliceous  rocks,  and  are  coated  with  lime, 
but  the  finer  fragments  include  some  granitic  or  feldspathic  material.  The 
series  is  derived  from  old  alluvial  terrace  stream  deposits  of  Pleistocene  to 
relatively  recent  age,  and  occurs  upon  broad,  sloping  to  elevated,  rolling,  treeless 
plains,  dissected  by  minor  stream  courses,  occasionally  eroded,  and  broken  by 
outcrops  of  a  substratum  of  sedimentary  rocks. 

Area  and  distribution  of  the  soils  of  the  Laramie  series. 


Soil  name. 

Bteteorarea.1 

Aores. 

Tiaramift  rra¥fdlv  Mnd^  loam 

Wyoming  1 

do 

19.906 

fln^  sandy  loam r 

86,373 

Total 

106,473 

>  For  key  to  number  in  this  column  see  p.  788. 

Mesa  series. — The  soils  are  pinkish  red  or  reddish  gray  to  light  reddish  brown. 
The  subsoils  are  of  lighter  reddish-gray  or  gray  color  and  generally  of  heavier 
texture  and  more  compact  structure  than  the  surface  material.  The  de^er 
subsoils  are  calcareous  and  contain  noticeable  amounts  of  gypsum.  They  are 
underlain  at  from  8  to  6  feet  or  more  by  stratified  beds  of  water-worn  grav^ 
with  light-colored  interstitial  material,  which  is  calcareous  and  of  rather  coarse 
sandy  nature.  The  gravel  substratum  immediately  underlies  the  surface  soil, 
locally  approaching  the  surface.  The  pebbles  appearing  in  the  soil  material  or 
scattered  over  the  surface  are  derived  from  a  variety  of  the  harder  rocks.  The 
gravel  substratum  is  underlain  by  light-colored  Cretaceous  shales  or  sandstone, 
but  these  do  not  usually  occur  within  6  feet  of  the  surface.    The  series  is  well 
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drained,  excei^t  wbere  the  underlying  shalee  closely  approach  the  surface  or 
where  locally  affected  by  seepage  waters  from  irrigation.  It  occupies  extensive, 
comparatiyely  flat  or  gontly  sloping  to  dissected  mesa  lands  or  remnants  of 
early  water-laid  stream  terrace  deposits.  The  soils  are  of  arid,  treeless  char- 
acter, and  where  capable  of  irrl^tion  are  eztensiyely  devoted  to  fruits  and  to 
alfalfk  and  other  general  farm  crops. 

Area  and  diBtribution  of  the  soils  of  the  Mesa  series. 


Soil  nftme. 

State  or  area.i 

Aeras. 

tfinm<t**imfT^rlfl«]]i 

Coloiadol 

34.432 

Io«n 

Colorado  5 

6,628 

gavrily  loftm 

do 

18,112 

fllfiy iotm.........      

Coiocadol.S 

61,440 

Total 

120,512 

&  For  key  to  numbera  in  this  oolumn  see  p.  733. 

Uncompahgre  series.— The  soils  are  reddish  gray  to  reddish  brown  and  under- 
lain by  brown  or  reddish-brown,  frequently  calcareous  subsoils,  resting  upon 
river  sands  and  gravds  at  depths  of  less  than  6  feet.  They  occupy  rather  low 
lying,  flat  to  gently  sloping  flood  plains  of  rivers  or  of  narrow  valleys  traversed  by 
minor  tributary  creeks,  and  are  occasionally  subject  to  overflow  or  to  the  accu- 
mulation of  seepage  waters  and  alkali  salts.  The  soils  are  of  recent  alluvial 
origin,  derived  principally  from  shale  and  sandstone  material.  They  usually 
flopport  a  growth  of  greasewood  or  other  desert  shrubs,  and  under  favorable 
conditions  of  irrigation  and  drainage  are  adapted  to  grains,  alfalfa,  and  sugar 
beeta 

Area  amd  disiHfmtUm  of  the  soils  of  the  Unoompahffre  series. 


Soflname. 

State  or  aiea.1 

Aores. 

TTfHtnniHihffn  loam 

Colorado  5 

2,880 
576 

umwap-iirew^...^^^.... ...... ...... 

do 

Total 

8,466 

1  For  key  to  nambers  in  this  colamn  see  p.  738. 


THE  SOIL  TYPES  AND  THEIR  USE. 


Fine  Sand  Qbottp. 

The  fine  sand  group  of  soils  in  this  province  is  represented  by  the  fine  sand 
of  the  Grand  series. 

This  has  been  recognised  as  bodies  of  limited  extent  occurring  in  but  a  single 
area  surveyed.  The  soil  is  of  pervious  structure,  is  underlain  by  a  porous 
stratum,  and  is  deficient  in  moisture-retaining  capacity.  It  occupies  low  ter- 
races or  stream  flood  plains,  where  it  is  subject  to  overflow  or  to  a  high  water 
table.  The  surface  is  irregular  ^^  supports  some  timber  growth,  but  the 
expense  of  clearing  and  preparing  for  irrigation  is  moderate.  The  soil  is 
easily  maintained  in  a  mellow  condition  and  requires  only  light  and  inexpensive 
farm  machinery  and  draft  stock  for  economical  utilisation.  Lower  lying 
areas,  in  which  underground  water  is  encountered  at  shallow  depths,  are  not 
adapted  to  tree  fruits,  alfalfa,  or  other  deep-rooted  crops  unless  improved  by 
drainage.  The  soil  is  not  suited  to  heavy  farming.  It  is  adapted  to  melons, 
early  truck  crops*  and,  in  well-drained  areas,  to  early  stone  fruits.  It  is  not  so 
well  adapted  to  apples  and  pears  as  the  heavier  textured  soils,  although  the 
pear  will  succeed  l>etter  where  drainage  is  poor  and  allcali  salts  occur  than  the 
sipjple  or  the  stone  fruits.    Truck  crops  are  the  principal  products. 

Grand  flne  sand.—Tbe  Grand  fine  sand  is  reddish  brown.  The  subsoil  is  simi- 
lar in  color  and  texture  to  the  surface  soil,  but  is  underlain  at  from  1  to  6  feet 
by  a  substratum  of  rounded  gravel  with  interstitial  sand.    The  type  is  of  loose. 
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open,  porous  structure,  is  readily  periueated  by  water,  and  easily  cultivated. 
It  is,  however,  less  retentive  of  moisture  than  the  heavier  members  of  the  series, 
but  more  frequently  occupies  a  low-lying  position,  where  it  is  subject  to  over- 
flow during  periods  of  flood,  to  poor  drainage,  owing  to  a  natural  high  water 
table,  or  to  seepage  from  the  irrigation  of  higher  lying  soils.  The  type  occupies 
stream  bottoms  and  lower  terraces.  The  soil  is  of  alluvial  origin,  and  is  derived 
mainly  from  quartz-bearing  crystalline  rocks  with  an  admixture  of  material 
from  sedimentary  rocka  The  surface  Is  slightly  irregular  or  marked  by  aban- 
doned stream  channels,  but  is  capable  of  being  readily  prepared  for  irrigation. 
The  soil  material  is  defldent  In  organic  matter.  Under  favorable  conditions  of 
irrigation  and  drainage  the  type  is  utilized  principally  for  the  production  of 
truck  crops.  Where  the  water  table  Is  not  too  hi^  tree  fruits  and  alfalfa 
can  also  be  grown.  The  soil  Is  best  adapted  to  early  truck  crops  and,  where 
favored  by  subdrainage,  to  early  stone  fruits. 

Area  and  distribution  of  the  fine  sand. 


Son  Djune. 

SUte  or  area.i 

Acns. 

Onind  flue  sand 

CoUvadol 

3,006 

1  For  key  to  number  iB  this  oolamn  see  p.  738. 
kun>Y  Loam  Gboup. 

Like  the  fine  sand  group,  the  sandy  loam  group  of  soils  is  represented  by  a 
single  member  occurring  under  the  Grand  series.  This  covers  comparatively 
inextensive  areas  of  the  river  flood  plains  and  terraces,  but  is  more  widely  dis- 
tributed than  most  soils  of  the  province.  It  has  been  ^countered  in  the  Grand 
Junction  area,  Ck>lorado,  and  in  the  Laramie  area,  Wyoming,  under  widely 
divergent  conditions  of  climate,  drainage,  economic  environment,  and  agricul- 
tural utilization. 

The  surface  is  slightly  irregular  or  marked  by  former  stream-channel  rem- 
nants and  supports  a  native  growth  of  brush  or  timber,  but  is  well  suited  to 
irrigation  practice  and  is  capable  of  being  prepared  for  cultivation  and  irriga- 
tion without  great  expense.  The  soil  is  of  friable  structure  and  is  easily  main- 
tained in  a  good  condition  of  tilth  by  the  use  of  a  lig^t  fiirming  equipment  It 
is  of  porous  character  and  the  higher  lying  bodies  are  excessively  drained.  The 
lower  lying  bodies  and  most  of  the  areas  covered  by  the  sandy  loam  in  the 
Laramie  area,  Wyoming,  are  poorly  drained  and  subject  to  the  accumulation 
of  seepage  or  diialnage  waters  and  alkali  salts  or  to  overflow  from  adjaeent 
streams.  The  soil  is  somewhat  more  retentive  of  moisture  under  cultivatton 
than  the  fine  sand  of  the  province  occurring  under  the  same  series.  It  is  better 
adapted  to  general  farming  and  Is  capable  of  utilization  for  a  wider  range  of 
products.  In  the  Laramie  area,  Wyoming,  it  is  devoted  mainly  to  the  production 
of  native  hay  and  small  grains,  but,  where  not  too  poorly  drained,  is  adapted  to 
potatoes  and  such  hardy  vegetables  as  may  be  grown  under  tlie  prevailing 
climatic  conditions.  In  the  Grand  Vall^,  Colo.,  it  is  used  for  the  producttem 
of  truck  crops,  sugar  beets,  berries,  and  tree  fruits. 

When  occurring  under  favorable  local  climatic,  drainage,  and  Irrigation  con- 
ditions the  soil  is  suited  to  general  truck  crops,  including  cantaloupes,  tomatoes, 
etc.,  and  to  early  apples  and  pears,  stone  fruits,  sugar  beets,  small  fruits,  alfttlfa, 
and  forage  crops.  Only  the  better  drained  areas  are  suitable  for  the  culture  of 
tree  fruits  and  alfalfa,  owing  to  the  occurrence  of  underground  water  at  shal- 
low depths  in  much  of  the  lower  lying  areas.  The  sandy  loam  is  not  so  well 
adapted  to  grains  or  to  grass  crops,  except  in  the  more  poorly  drained  areas,  aa 
are  the  soils  of  heavier  texture. 

Grand  sandy  loam. — The  soil  is  brown  to  dark  gray  or  black,  being  subject  tp 
considerable  variation  in  color  owing  to  range  in  organic-matter  content,  and  its 
structure  is  loose  and  poroua  The  subsoil  is  similar  in  color,  texture,  and 
structure  to  the  soil  material,  but  is  underlain  at  a  d^th  of  from  2  to  6  ftot 
by  sand  and  water-worn  gravel.  Where  the  gravel  does  not  appear  within  a 
depth  of  6  feet,  the  deeper  subsoil  is  of  sand.  The  type  occupies  stream  bottoms 
and  lower  terraces.  It  is  of  alluvial  origin  and  is  derived  predominantly  from 
crystalline  quartz-bearing  rocks,  although  an  admixture  of  material  from  sedi- 
mentary and  other  rocks  occurs.    The  surface  is  slightly  uneven  or  marked  by 
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Bloughs  or  remnants  of  former  stream  cliannela  The  land  is,  however,  qnlte 
easily  prepared  for  irrlgration.  Where  occnpylng  a  flavorable  position  the  type 
is  well  drained  and  rather  deficient  in  moisture-retaining  capacity.  Owing  to 
the  low-lying  position,  however,  it  is  frequently  subject  to  an  accumulation  of 
seepage  waters  and  to  a  resulting  high  water  table  and  poor  subdrainage. 
Alkali  salts  in  injurious  quantities  appear  in  the  poorly  drained  areas,  rnie 
soil  is  friable  and  easily  maintained  in  a  good  state  of  tilth.  It  is  adapted  to 
the  production  of  truck  crops,  berries,  and  other  small  fruits.  In  the  Northern 
States  the  type  is  utilized  for  the  production  of  hay,  although  grains,  potatoes, 
and  garden  vegetables  are  grown  to  some  extent  The  more  southern  areas  are 
devoted  to  truck  crops,  small  fruits,  and  sugar  beets.  Pears,  peaches,  apples, 
and  alfalfa  are  also  grown  in  areas  favored  by  good  subdrainage. 

Area  and  diatribution  of  the  Bondy  loam. 


Sou  name. 

State  or  area.' 

Acres. 

Orand  sandy  loam 

Colorado  1 ;  Wyoming  1 

82,612 

I  For  kay  to  nomben  in  this  cdmnn  see  |».  7S3. 
GEAVELLT   SANDY  LOAM   PHASE. 

The  gravelly  sandy  loam  phase  of  the  sandy  loam  group  of  soils  in  so  far  as 
recognized  embraces  but  a  single  member  mapped  under  the  Laramie  series  of 
soils  and  encountered  only  in  the  Laramie  area,  Wyoming.  This  phase  of  the 
sandy  loam  group  occurs  as  elevated  alluvial  terrace  deposits,  lying  w^l  above 
recent  stream-laid  sediments.  It  is  of  open,  porous  character,  requires  an 
abundance  of  water  for  irrigation,  is  deficient  in  moisture-retaining  capacity, 
and  is  not  well  suited  to  dry  farming.  Climatic  conditions  prohibit  the  culture 
of  any  but  the  more  hardy  fruits  or  vegetables.  Only  inextensive  portions  of  the 
area  are  capable  of  being  Irrigated,  and  owing  to  this  restriction  and  to  the 
porous,  leachy  character  of  the  soil  it  is  utHised  mainly  for  gracing  purposes. 
In  the  irrigated  districts  some  of  the  lower-lying  areas  are  subject  to  the  occur- 
rence of  excess  seepage  waters  and  alkali  salta  Native  hay,  timothy,  and  grass 
crops  are  grown  to  some  extent  in  local  poorly  drained  areaa  Alfalfa  and 
grains  may  be  grown  under  frequent  and  copious  irrigation,  but  the  soil  is  not 
well  suited  to  general  farming.  It  covers  quite  extensive  areas,  but  is  of  minor 
agricultural  importance. 

Laramie  graveUy  sandy  loam. — The  soil  is  of  sandy  loam  texture  and  carries 
a  large  quantity  of  gravel,  varying  in  size  from  small  pebbles  to  cobbles,  with 
some  small  bowlders.  It  is  underlain  at  a  depth  of  from  2  to  8  feet  by  a 
lighter  sandy  loam  or  sand  with  gravel,  the  gravel  usually  increasing  in  sise 
with  depth.  The  soils  and  subsoils  are  shallow  and  shale  and  limestone  forma- 
tions occur  at  depths  of  less  than  6  feet,  particularly  in  the  vicinity  of  local 
depressions  occurring  over  plains  and  occupied  by  lakes.  The  type  occupies 
higher  areas  of  the  older  terrace  deposits  of  Pleistocene  age.  The  topograptiy 
varies  from  relatively  level  to  broken  and  hilly  and  is  marked  by  bluffs  of 
shales  and  limestones.  The  soil  is  of  i)orou8  structure,  is  deficient  in  moisture- 
retaining  caimcity,  and  is  not  adapted  to  farming  without  irrigation. 

Area  and  dUtriJmtUm  of  the  gravelly  sandy  loam. 


Soflname. 

State  or  area.i 

Acres. 

Tiannnlfi  fravoliT  sandv  loam ,.,.-.,,,,,,,,., 

Wyomlpff  1 . , , 

19.900 

I  For  key  to  number  In  this  column  see  p.  733. 

Fine  Sandy  Loam  Gbotjp. 

The  fine  sandy  loam  group  of  soils  includes  a  number  of  members  occurring 
under  the  Billings,  Gallatin,  Laramie,  and  Mesa  series.  These  various  mem- 
bers of  the  group  have  been  mapped  in  widely  separated  areas  under  a  diversity 
of  conditions  of  topography,   drainage,  climate,  and  irrigation  and  agricul- 
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tnral  developinent  The  soils  cover  extensive  areas  of  the  river  flood  plains 
and  terraces.  Those  of  the  Laramie,  Qallatln,  and  Mesa  series  are  confined  to 
the  older  alluvial  terraces  or  elevated  terraced  valley  plains.  That  member 
occnrrlng  under  the  Billings  series  occupies  a  somewhat  lower  lying  position, 
but  occurs  upon  terraces  and  valley  slopes  lying  well  above  present  flood  plains, 
and  areas  of  Importance  are  rarely  subject  to  overflow.  Drainage  is  well 
established,  but  lower-lying  slopes  or  flats  are  subject  to  the  accumulation  of 
seepage  waters  from  irrigation  and  in  the  more  arid  districts  to  injurious  con- 
centrations of  alkali  salts.  The  character  of  the  surface  is  rather  variable,  but 
is  favorable  to  the  distribution  and  application  of  irrigation  waters. 

The  flne  sandy  loams  are  of  more  compact  character  than  the  sandy  loam 
occurring  in  the  province,  and  are  more  retentive  of  moisture  under  cultivation. 
They  are  usually  friable  when  cultivated  and  are  quite  readily  maintained  in 
a  good  condition  of  tilth  by  the  use  of  moderate  farming  equipment.  Under 
favorable  conditions  of  Irrigation,  drainage,  and  culture  they  are  well  suited  to 
general  farming,  and,  where  climatic  conditions  and  marketing  facilities  are 
suitable,  to  the  commercial  production  of  apples,  pears,  cantaloupes,  late 
peaches  and  other  stone  fruits,  cucumbers  and  other  staple  vegetables  for  the 
late  market  or  for  preserving,  and  to  sugar  beets.  The  more  northern  areas 
are  limited  by  climatic  conditions  mainly  to  the  culture  of  general  tarm  prod- 
ucts, principally  wheat,  oats,  and  barley,  while  alfalfa,  clover,  grass  crops, 
and  potatoes  are  grown  to  some  extent.  Quite  extensive  areas  occupied  by 
the  soils  of  this  group  are  incapable  of  irrigation  from  gravity  systems  and 
are  either  devoted  to  dry  farming  to  grains,  or  utilized  for  grazing.  Without 
irrigation  yields  are  rather  light  The  higher-lying  soils,  being  underlain  by  a 
porous  substratum,  are  less  retentive  of  moisture  and  less  well  suited  to  dry 
farming  than  the  soils  of  heavier  texture  or  those  occupying  a  lower-lying 
position  and  subject  to  conditions  of  more  moderate  surface  and  subdralnage. 

BUUnga  flne  $andy  loam. — ^The  soil  is  light  gray  to  brown,  about  1  foot  deep, 
and  is  underlain  by  light-colored  fine  sandy  loam,  sand,  or  gravel,  Imperfectly 
stratified.  The  soil  sometimes  extends  to  a  depth  of  6  feet  or  more,  but  with 
little  change  in  texture  or  structure.  It  has  a  compact  structure  but  Is  friable 
under  cultivation.  The  type  occurs  upon  gently  sloping  valley  plains  in  the 
vicinity  of  blufT  lines  or  rock  outcrop  and  is  cut  by  arroyos  or  gullies  with  per- 
pendicular walla  It  consists  of  old  alluvial  deposits  modified  by  collnvlal  and 
alluvial  wash  from  sandstone  and  shale  material  and  from  more  elevated  soil 
bodies.  It  Is  well  drained  and  free  from  alkali  and  is  adapted  to  alfalfa,  sugar 
beets,  fruits,  vegetables,  and  general  farm  crops. 

GaUaiin  flne  sandy  loam. — This  type  consists  of  a  light-brown  to  light-gray 
fine  sandy  loam,  rather  light  in  texture,  grading  to  a  flne  sand.  The  soil  has  a 
loose,  friable  structure  to  a  depth  of  from  1  to  6  feet,  and  is  underlain  by  a  gray 
or  light-colored  flne  sandy  or  sllty  subsoil,  containing  small,  well-rounded  gravel, 
which  grades  into  beds  of  river  sands  and  gravel.  The  sand  and  gravel  beds 
sometimes  underlie  the  soil  directly.  The  type  occurs  in  small.  Irregular  to 
broad,  extensive  areas  covering  valley  plains  and  low,  nearly  level  to  slightly 
elevated  and  sloping  stream  terraces.  The  surface  is  smooth,  except  in  the 
vicinity  of  bluff  or  terrace  lines  or  where  cut  by  stream  channels,  and  is  treeless. 
The  soil  is  often  strewn  with  water-worn  gravel  or  slightly  drifted  by  winds. 
It  is  seldom  subject  to  overflow,  and  is  generally  well  drained  and  free  from 
alkali,  except  when  subject  to  seepage  from  more  elevated  soils.  The  soil  is 
d^cient  in  organic  matter.  Under  irrigation  it  is  adapted  to  grains,  alfalfa, 
and  clover,  and  to  hardy  truck,  small  fruit,  or  fruit  products. 

Laramie  flne  sandy  loam. — ^The  soil  as  mapped  is  subject  to  considerable 
variation  in  texture,  but  consists  predominantly  of  a  flne  sandy  loam  in  which  a 
noticeable  amount  of  coarse  sand  and  small  to  flne  gravel  appears.  These  are 
prevailingly  of  quartz,  but  Include  some  limestone  and  feldspathic  fragments. 
In  depth  the  soil  ranges  from  2  to  6  feet  or  more,  the  texture  becoming  heavier 
with  increasing  depth.  The  subsoil  Is  a  sand  or  sandy  loam  of  light  grayish- 
brown  or  ytilowish-brown  to  reddish-brown  color,  carrying  comparatively  large 
quantities  of  gravel,  although  the  underlying  shales  and  limestones  or  heavy 
residual  materials  derived  therefrom  sometimes  appear.  The  type  occurs  as 
comparatively  level  plains  of  wide,  shallow  stream  valleys  of  recent  date  to 
rolling  elevated  alluvial  plains  of  Pleistocene  age.  Numerous  small  to  extensive 
basins  without  drainage  occur,  many  of  which  are  occupied  by  lakes  and  covered 
by  heavy  soils  of  residual  origin,  some  of  which  have  not  been  differentiated 
from  the  type  In  mapping.  The  type  also  includes  limited  areas  of  undifferen- 
tiated gravelly  and  sandy  loams,  loams,  and  heavy  loams  of  the  Laramie  series. 
Drainage  is  good  except  in  the  vicinity  of  local  flats  or  depressions  which  are 
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subject  to  accumulation  of  seepage  water  from  irrigation  or  to  concentration  of 
alkali  salts.  Under  favorable  conditions  of  irrigation  and  drainage  the  soil  is 
adapted  to  spring  wheat,  oats,  barley,  alfalfa,  potatoes,  and  hardy  vegetables. 

Mesa  fine  sandy  loam. — The  soil  is  a  reddish  to  chocolate-brown  fine  sandy 
loam,  of  light,  friable*  character  and  porous,  leachy  structure,  extending  to  a 
depth  of  from  4  to  20  feet  or  more,  and  underlain  by  shale  and  sandstone. 
The  type  occurs  as  elevated,  level  to  broken  and  hilly  mesa  lands,  often  marked 
by  gravel-strewn  bluff  lines.  It  consists  of  old  flood-plain  deposits  derived 
from  sedimentary,  granitic,  and  volcanic  rocks  and  modified  by  subsequent 
erosion  and  aeolian  agencie&  The  soil,  when  within  the  reach  of  Irrigation, 
is  adapted  to  fruits  and  tilled  crops. 

Area  and  distribution  of  the  fine  sandy  loams. 


Boll  name. 


State  or  area.i 


Acres. 


Laramie  fine  sandy  loam. 
Mesa  fine  sandy  loam. . . . 
BUlines  fine  sandy  loam.. 
Oallaan  fine  aandy  loam . 


Wyoming  1 . 
Colorado  1... 

....do 

Montana  2. . 


86,273 

34,432 

26,tM4 

6.454 


Total.. 


154,112 


1  For  key  to  numbers  in  this  column  see  p.  738. 
Loam  Group. 

The  soils  of  the  loam  group  in  this  province  are  of  more  restricted  occurrence 
than  the  fine  sandy  loama  They  have  not  as  yet  been  encountered  in  the  more 
northern  areas  of  the  region,  and  prevailing  climatic  conditions  are  favorable  to 
the  culture  of  a  wide  range  of  fruits  and  vegetables.  That  member  of  the  group 
occurring  under  the  Mesa  series  occupies  extensive  elevated  remnants  of  early 
terraces  and  is  well  drained,  except  where  locally  subject  to  the  occurrence  of 
seepage  waters  from  irrigation.  The  other  members  of  the  group  occupy 
stream  bottoms  and  low  terraces,  in  which  surface  and  subdrainage  is  poorly 
developed. 

The  soil  is  of  moderately  heavy  character,  is  tenacious  when  wet,  and  has  a 
tendency  to  puddle  and  bake  when  poorly  drained  and  improperly  managed. 
Under  favorable  conditions  of  drainage  and  cultivation,  it  is  of  friable  structure 
and  may  be  maintained  in  a  good  condition  of  tilth,  but  it  requires  a  somewhat 
heavier  farming  equipment  and  more  careful  management  than  the  fine  sandy 
loams.  The  loams  are  more  retentive  of  moisture  than  the  fine  sandy  loams,  but 
prevailing  climatic  features  do  not  favor  the  practice  of  agriculture  without 
irrigation.  They  constitute  a  valuable  group  of  soils  for  general  purposes,  and 
are  utilized  for  a  diversity  of  products  Where  drainage  and  irrigation  condi- 
tions are  suitable  they  are  very  well  adapted  to  general  farming  and  to  the 
production  of  the  later  fruits,  small  fruits,  and  vegetables.  The  lower  lying 
areas  are  utilized  for  the  production  of  sugar  beets,  grains,  and  vegetables, 
consisting  mainly  of  potatoes,  onions,  lettuce,  carrots,  peas,  etc.  Strawberries 
and  bush  fruits  are  grown  to  a  limited  extent.  Areas  in  which  the  water  table 
closely  approaches  the  surface  are  not  suited  to  the  culture  of  alfalfa  or  tree 
fruits.  The  higher  lying  and  more  thoroughly  drained  areas  are  devoted  to 
the  production  of  alfalfa,  sugar  beets,  oats,  potatoes,  apples,  peaches,  and 
cherries. 

The  loams  are  adapted  to  the  stone  fruits  where  drainage  is  adequate.  Under 
similar  conditions  of  drainage  and  irrigation  they  are  not  so  well  adapted  to 
early  fruit  or  vegetable  products  as  the  soils  of  lighter  texture,  but  produce 
heavier  yields  and  are  profitably  utilized  for  staple  fruits  and  vegetables  for 
the  later  market  or  for  preserving  purposes. 

Grand  loam, — ^The  soil  of  the  Grand  loam  is  of  dark  grayish-brown  color  and 
of  rather  light  loam  texture  and  friable  structure.  The  subsoil  resembles  the 
soil  in  color,  texture,  and  structure,  and  is  underlain  usually  at  a  depth  of 
from  2  to  6  feet  by  a  stratum  of  rounded  gravels  with  interstitial  sandy  ma- 
terial. The  type  occupies  a  low-lying  position  over  recent  bottoms  and  lower 
stream  terracea  The  soil  is  of  alluvial  origin  and  is  derived  mainly  from 
quartz-bearing  crystalline  rocks,  with  an  admixture  of  some  material  from 
sedimentary  and  other  rocks.    The  surface  is  level  to  slightly  sloping.    Owing 
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to  a  high  water  table,  the  subsurface  drainage  is  poor.  The  soil  is  usually  w^ 
supplied  with  humus.  It  is  retentive  of  moisture  under  cultivation,  and  requires 
less  water  in  irrigation  than  the  lighter  members  of  the  series.  It  is  utilized 
for  the  production  of  potatoes,  sugar  beets,  and  truck  crops,  including  onions, 
cabbage,  lettuce,  carrots,  peas,  and  beana  Strawberries  and  bush  fruits  are 
also  grown  to  some  extent  Alfklfa  and  tree  fruits,  consisting  of  apples,  pears, 
and  peaches,  can  be  grown  in  the.  better-drained  areas. 

Mesa  loam, — ^The  soil  is  a  pinkish-red  or  pinkish-gray  to  light  reddish-brown 
friable  loam  of  light  texture,  becoming  heavier  with  increasing  depth,  and 
extending  to  a  depth  of  8  to  6  feet  or  more.  It  is  underlain  by  grayish-brown 
gravel  or  gravelly  sandy  loam.  The  lower  portion  of  the  subsurface  soil  con- 
tains gypsum  or  calcium  carbonate,  which  imparts  a  lighter  color  to  the  soil 
material.  Small  quantities  of  gravel  occur  throu^^out  the  6-foot  section.  The 
type  occupies  gently  sloping,  treeless  areas.  Drainage  is  good,  except  in  local 
areas,  where  seepage  waters  accumulate.  The  soil  is  easily  maintained  in  a  fri- 
able condition  of  tilth  and  is  retentive  of  moisture.  It  is  adapted  to  truck  crops, 
potatoes,  alfalfa,  sugar  beets,  grains,  and  fruits,  particularly  apples,  jieaches, 
and  cherries. 

Uncompahffre  loam. — ^Thls  is  a  reddish-brown  to  reddish-gray  loam  extending 
to  a  depth  of  2  to  6  feet  or  more,  underlain  by  river  gravel.  Small  seams  of 
sand  occur  throughout  the  soil  section,  but  otherwise  the  texture  is  uniform, 
and  but  little  variation  in  color  occurs  throughout  the  soil  profile.  The  type 
occupies  narrow  valleys  traversed  by  intermittent  stream  channels  with  per- 
pendicular bluffs  crossing  elevated  Mesa  land&  It  is  subject  to  the  occurrence 
of  seepage  waters  and  alkali  salts,  and  is  capable  of  being  greatly  Improved  by 
artificial  drainage.  The  native  vegetation  consists  principally  of  greasewood,  and 
but  a  small  proportion  of  the  type  is  under  cultivation.  Where  well  drained, 
properly  tilled,  and  free  from  alkali  the  soil  is  productive  and  adapted  to  sugar 
beets,  grains,  and  alftOfa.  Owing  to  a  high  water  table  and  an  unusual  alkali 
content,  it  is  not  well  suited  to  tree  fruits,  but  certain  bush  fruits  may  be 
successfully  grown. 

Area  and  diatriJ^ution  of  the  loams. 


Son 


state  or  arM.i 


AOFOB. 


Jiloam 

Qrandloun 

Unoompahgn  loam . 


Cdaadofi.. 

.....do 

...do 


0,688 
4,418 
2,8S0 


Total. 


18,8m 


1  For  koy  to  numher  Is  UUs  CQlmns  aee  p.  783. 

QBAVELLT    LOAM    PHASE. 

The  gravelly  loam  phase  of  the  loam  group  of  soils  indudee  soils  recogniied 
under  three  series.  One  of  these  occurs  in  the  Gallatin  Valley,  Mont,  where  it 
constitutes  an  extensive  soil  type  utilized  mainly  for  pasture  and  for  the  pro- 
duction of  grains  and  hay.  The  other  members  of  the  group  have  bean  en- 
countered in  the  Uncompahgre  Valley,  Colo.,  and  are  not  of  extensive  occur- 
rence or  highly  developed  to  agriculture. 

The  surface  of  the  higher-lying  bodies  of  the  gravelly  loams  Is  Irregular  or 
broken  and  poorly  adapted  to  cultivation  or  irrigation.  That  of  the  lower  lying 
bodies  is  usually  comparatively  level,  but  sometimes  broken  by  stream  channels, 
low  terraces,  or  by  other  irregularities.  The  soils  are  cobble  strewn  and  con* 
tain  sufllclent  cobbles  and  gravel  to  render  the  soil  material  of  much  more 
porous  character  than  the  normal  loams  of  the  province.  The  more  elevated 
soU  areas  are  excessively  drained  and  deficient  in  moisture-retaining  capacity, 
and  require  frequent  applications  of  water  in  irrigation. 

The  gravelly  loams  are  thin  and  trnderlain  by  a  stratum  of  cobbles  and  gravels 
with  but  little  interstitial  material.  The  gravel  content  of  the  soil  material  is 
sometimes  sufficient  to  interfere  with  cultivation.  The  soil  is  of  friable  char- 
acter under  cultivation  and  where  not  too  gravelly  or  stony  can  be  effectively 
cultivated  by  the  use  of  a  moderate  farming  equipment  These  soils  are  not  as 
weU  suited  to  general  farming  or  to  intensive  agriculture  as  the  loams,  but 
where  they  are  of  sufficient  depth,  adequately  irrigated,  and  favored  by  climatic 
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conditions,  they  are  utilised  to  some  extent  for  the  production  of  alfalfa,  wheat 
oats,  sugar  beets,  potatoes,  and  fruits.  They  are  not  so  well  suited  to  hay  and 
grain  crops  or  to  sugar  beets  as  the  normal  loams  of  the  province,  but  under 
favorable  local  conditions  of  topography  and  irrigation  are  better  adapted  to 
early  fruit  products  and  more  frequently  occupy  slopes  favorable  to  air  drain- 
age and  protection  from  frosts. 

Ocllatin  graveOy  Iochh.— The  soil  is  a  rather  compact,  moderately  heavy  and 
sticky  loam  of  dark-gray  to  dark-brown  color,  varying  from  a  f^w  inches  to  3 
feet  in  depth  and  carrying  a  large  quantity  of  flattened  or  rounded  gravel, 
chiefly  of  basaltic  or  other  volcanic  rocics,  from  a  fraction  of  an  inch  in  diame- 
ter to  the  size  of  cobbles.  The  surface  is  often  strewn  with  cobbles  and  grav^. 
The  soil  is  underlain  by  a  sticky,  gravelly  loam  of  flne  texture  and  light-gray 
color,  grading  to  gravel  beds,  or  frequentiy  underlain  directiy  by  beds  of  river 
sands  and  reworked  pebbles  and  cobbles,  partially  cemented  by  lime.  The  type 
occurs  as  extensive  areas  covering  nearly  level  or  slightiy  sloping  stream-flood 
plains  or  valley  bottoms.  The  surface  is  broken  by  shallow  stream  channels 
or  minor  stream-formed  terraces,  and  supports  heavy  thickets  of  willow  and 
light  timber.  The  soil  is  well  drained,  except  in  the  level  areas,  which  are  sub- 
ject to  overflow.  It  is  too  sliallow  and  gravelly  for  profitable  cultivation,  but 
the  favorably  situated  areas  are  adapted  to  grains  and  hay. 

Mena  ffravelly  loam.— The  soil  is  of  rather  shallow  character  and  carries 
varying  amounts  of  water-worn  gravel  of  medium  size  throughout  the  oitire 
soil  section.  It  is  of  pinkish-red  to  pinkish-gray  color  and  is  underlain  by  a 
bed  of  gravel  with  finer  Interstitial  material  at  from  6  inches  to  3  feet  below 
the  surface.  The  lower  portion  of  tiie  soil  and  the  upper  portion  of  tiie  under- 
lying gravel  contain  an  excessive  amount  of  lime.  The  type  is  well  drained 
and  free  from  alkali,  except  where  tiie  underlying  shale  closely  approaches  the 
surface  or  where  locally  affected  by  seepage  waters.  It  is  of  treeless  character 
and  occurs  as  narrow  bodies  bordering  the  edge  of  elevated  mesa  lands.  It  is 
somewhat  deficient  in  moisture-retaining  properties,  and  its  dissected  or  broken 
character  renders  tillage  difficult  The  soil  is  not  ^ctensively  utilised,  but 
where  free  from  alkali  and  seepage  waters  is  adapted  to  alfalfa,  grains,  and 
fruits. 

Vnoompahgre  gravelly  loofik— The  soil  to  a  depth  of  12  inches  is  of  reddish- 
brown  to  pinkish  color,  of  medium  texture,  and  is  underlain  by  gras^ah  loam 
or  gravel,  which  rests  upon  a  bed  of  gravel  at  a  depth  of  2  to  6  feet  Gon- 
slderable  gravel  occurs  throughout  the  soil  section.  The  grayish  color  of  the 
subsurface  soil  overlying  the  gravel  is  due  to  the  presence  of  a  high  content  of 
lime.  Tillage  is  difficult  owing  to  excessive  quantities  of  gravel.  The  Xjpe  is 
well  drained  and  free  from  alkali.  It  is  of  rather  inextensive  occurrence,  but 
is  suited  to  fruits,  alfalfa,  sugar  beets,  potatoes,  and  grains  under  irrigation. 

Area  and  dUtrihutian  of  the  gravellp  loamt. 


Bofl 


state  or  area.> 


Aent. 


OallAtin  gnyellj  loam 

MMft  gnvelly  loam 

Unooapahgre  gravellj  loam. . 


lCaiitaiia2. 
Colorado  5.. 
do 


32,57e 

18,113 

578 


TotaL. 


51, 2M 


1  For  key  to  niimben  in  this  oolumn  see  p.  733. 
Silt  Loam  Gbottp. 

The  soils  of  the  silt  loam  group  have  been  recognized  under  three  soil  series. 
Two  members  of  the  group  occur  in  the  Gallatin  Valley,  Montana,  under  climatic 
conditions  most  favorable  to  the  production  of  hardy  general  farm  crops.  The 
other  member  of  the  group  is  confined  to  the  Grand  Valley  in  western  Colorado, 
where  the  climate  is  favorable  to  the  culture  of  a  wide  range  of  staple  and 
special  products. 

The  soils  are  of  distinctly  tenacious  character  when  moist  and  with  poor 
drainage  and  improper  culture  tend  to  puddle  and  assume  a  refractory  structure. 
Under  such  circumstances  a  condition  of  good  tilth  is  maintained  with  diffi- 
culty, but  under  judicious  management  and  adequate  drainage  the  soils  can  be 
kept  in  a  mellOTV,  friable  condition  under  cultivation.    They  demand  a  rather 
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heavy  farming  equipment  for  economical  and  effective  cultivation.  Both  sur- 
face and  subsurface  drainage  conditions  are  poorly  developed  In  the  lower  lying 
areas.  The  silt  loams  are  more  retentive  of  moisture  than  the  soils  of  lighter 
texture  and  are  more  economically  Irrigated  and  better  adapted  to  dry  farming. 

These  soils  are  restricted  to  a  somewhat  narrower  range  In  adaptation  to 
crops  than  the  soils  of  the  fine  sandy  loam  and  loam  groups  of  the  province. 
They  are  best  suited  to  general  farming,  but  under  favorable  climatic,  drainage. 
Irrigation,  and  economic  conditions  are  adapted  to  sugar  beets  and  to  late  fruit 
and  vegetable  products.  In  the  northern  areas  they  are  utilized  for  the  pro- 
daetlon  of  grains,  timothy,  clover,  and  wild  hay,  and  for  pasture.  In  the  more 
southern  localities  they  are  used  mainly  for  the  culture  of  alfalfa,  sugar  beets, 
grains,  and  to  some  extent  for  potatoes,  apples,  and  pears.  They  are  not 
adapted  to  early  truck  crops  or  to  stone  fruits  or  early  small  fruita 

BUlinos  sUt  loam. — ^The  soil  is  a  light-gray  to  dark-brown  silt  loam,  generally 
8  feet  or  more  in  depth,  underlain  by  lighter  or  heavier  subsoils,  varying  from 
sands  to  clays,  which  in  turn  are  underlain  by  gravel.  The  soil  is  of  compact, 
adobelike  structure,  is  very  sticky  wh^i  wet,  puddles  readily,  and  bakes  and 
checks  upon  exposure.  It  is  friable  under  proper  cultivation.  The  type  occurs 
as  a  second-bottom  soil  along  lower  valley  plains  and  adjacent  to  recent  stream 
deposits.  The  surface  is  level,  except  for  minor  terrace  lines,  arroyos,  and 
other  old  or  intermittent  stream  channels.  The  lower  lying  bodies  are  often 
poorly  drained  and  contain  alkali,  but  otherwise  the  soil  is  adapted  to  sugar 
beets,  grains,  and  alfalfa. 

Bozeman  Hit  loam. — ^The  soil  is  a  brown  to  nearly  black,  heavy,  sticky  silt 
loam  of  compact  structure  about  1  foot  in  depth.  When  poorly  drained  a 
refractory  adobelike  structure  prevails,  and  small  puddled  and  barren  spots 
occur.  The  subsoil  consists  of  a  dark-brown,  sticky,  sUty  loam  or  clay  loam 
of  adobelike  structure,  underlain  at  3  feet  by  stream  gravel  or  by  a  light-yellow 
to  light-gray  silt  loam  of  ashy  texture.  Medium  fine  to  coarse  rounded  gravel 
and  cobbles  occur  in  both  soil  and  subsoil.  The  type  occupies  Irregular  and 
extensive  areas  of  treeless  footslopes,  elevated  sloping  plains,  and  sloping  to 
nearly  level  valley  plains.  The  lower-lying  bodies  are  deficient  in  drainage 
and  contain  alkali. 

OaUatin  silt  loam, — ^The  soil  is  a  dark-gray  or  brown  to  black,  heavy,  sticky 
silt  loam  containing  gravel.  It  has  a  compact  structure,  but  is  friable  under 
cultivation.  The  soil  is  from  10  to  36  Inches  deep,  and  is  underlain  by  a  dark- 
gray  or  black  to  light-colored,  heavy,  sticky  sllty  loam  of  rather  compact  adobe- 
like  structure,  which  extends  to  a  depth  of  6  feet  or  more  and  is  In  turn  under- 
lain by  rounded  river  gravels.  The  type  occupies  small  to  extensive  areas 
covering  nearly  level  valley  depressions,  river  flood  plains,  and  stream  bottoms. 
The  areas  are  marked  by  willow  thickets  or  small  timber  and  are  cut  by 
meandering  stream  channels.  The  type  is  composed  of  stream  sediments  de- 
rived from  mountain  rocks  and  formed  by  the  degradation  and  reworking  of 
earlier  lake  beds.  The  soil  Is  often  subject  to  overflow,  is  poorly  drained, 
and  contains  alkali.  It  is  rich  in  organic  matter  and  is  frequently  of  a  mucky 
consistency.    It  is  devoted  to  pasture,  hay,  grains,  vegetables,  and  forage  crops. 

Area  and  distribution  of  the  sUt  loams. 


Soa  name. 

State  or  area.i 

Acres. 

BiMfimtn  ffllt  Imid 

Montana? 

76,608 

n^iwtin.f|tl«im 

do 

23,808 

nflifi^AiItlfmin 

Colorado  1 

5,682 

Tolil    

106,048 

1  For  key  to  nambera  In  thJs  column  see  p.  733. 

Clay  Loam  Group. 

The  clay  loam  group  of  soils  of  the  river  flood  plains  and  terraces  in  the 
Rocky  Mountain  region  is  repres^ited  in  the  Billings,  Gallatin,  and  Mesa 
series.  The  clay  loam  of  the  Gallatin  series  is  confined  to  the  Gallatin  Valley, 
Montana,  that  of  the  other  series  occurring  in  the  Uncompabgte  and  Grand 
Valleys,  Colorado. 


Digitized  by 


Google 


492  SOILS  OF  THE  UNITED  STATES. 

The  surface  contour  Is  farorable  to  the  practice  ot  irrigation  where  water 
supply  is  ara  liable  for  such  purposes,  but  in  the  lower  lying  bodies  drainage  is 
poorly  developed  and  the  soils  are  subject  to  the  accumulation  of  excess  se^Mige 
waters  and  alkali  salts. 

The  soils  are  of  rather  heavy,  compact  character,  become  sticky  when  wet, 
and  assume  a  refractory  condition  of  structure  under  conditions  of  inadequate 
drainage  or  inefficient  tillage.  Where  well  drained  and  throughly  cultivated 
they  generally  acquire  a  friable  structure  and  may  be  maintained  in  good  tilth, 
but  they  require  a  rather  heavy  farming  equipment.  The  type  is  retentive  of 
moisture.  It  is  adapted  to  general  farming  and  the  production  of  grain  and 
grass  crops,  forage  plants,  root  crops,  and,  where  favored  by  irrigation  and 
drainage,  alfalfa.  The  better  drained  and  more  friable  soils  of  the  clay  loam 
group  are  also  valuable  for  fruit  culture.  In  the  Uncompahgre  and  Grand 
Valleys,  Colorado,  they  are  extensively  utilized  for  the  production  of  choice 
apples  and  pears.  Under  similar  conditions  of  drainage,  irrigation,  climate, 
and  tillage  they  do  not  difTer  greatly  in  adaptation  to  crops  from  the  soils  of 
the  silt  loam  group. 

BiUings  clay  loam. — ^The  soil  is  a  gray  to  dark-brown  or  black,  plastic  clay 
loam,  from  1  to  6  feet  in  depth,  of  heavy,  compact  structure,  paddling  when  wet, 
and  baking  upon  exposure.  Where  less  than  6  feet  deep  it  is  underlain  by  clay 
and  in  the  lower  part  of  the  section  by  coarse  sandy  loam,  loam,  or  graveL  The 
subsoil  is  dark  gray  to  black.  The  type  occurs  upon  old  stream-formed  terraces 
and  low,  nearly  level  valley  plains,  and  is  marked  by  slough  (nt  stream  channels, 
gullies,  or  swampy  depressions.  Small  gravelly  ridges  occur  in  the  vicinity  of 
stream  channels.  The  soil  consists  of  shale  and  sandstone  material,  and  is 
formed  by  old  stream  deposits  and  by  alluvial  wash  from  blnifs  and  higher  lying 
soil  bodies.  With  the  exception  of  poorly  drained  and  alkaline  deiHreasions  and 
lower  slopes,  the  soil  is  adapted  to  alfalfa,  grains,  sugar  beets,  and  sometimes 
to  fruits,  potatoes,  and  late  vegetablea 

Gallatin  cHay  loam, — ^This  type  consists  of  a  dark  chocolate  brown*  heavy, 
sticky  clay  loam  of  compact,  adobelike  structure,  about  8  feet  in  depth,  and  un- 
derlain by  a  heavy,  silty  clay  loam  subsoil  of  lighter  color,  or  by  water-worn 
gravel.  The  soil  puddles  readily,  bakes  and  cracks  upon  exposure,  and  carries 
small  angular  rock  fragments.  The  type  occurs  as  small  bodies  occupying  local 
depressions  in  the  vicinity  of  the  valley  trough  and  is  poorly  drained.  It  is 
composed  of  heavy  stream  alluvium,  partially  derived  from  the  reworkinge  of 
earlier  lake  beds.    The  soil  is  devoted  to  grains  and  Iiay. 

Mesa  clay  loam, — The  soil  consists  of  a  stiff,  plastic,  refractory,  and  compact 
reddish  to  chocolate-brown  clay  loam,  from  4  to  6  feet  in  depth,  and  underlain 
by  sandy  and  gravelly  material  grading  to  shale  and  sandstone.  The  type 
occurs  in  depressions  and  is  formed  largely  of  the  finer  wash  from  the  Mesa 
fine  sandy  loam.  It  is  free  from  alkali,  productive,  and  adapted  to  alfalfa, 
sugar  beets,  and  grains. 

Area  and  distribution  of  the  day  loams. 
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1  For  key  to  numbers  In  this  odumn  aea  p.  783. 
SILTT  CLAY  LOAM  PHASE. 

The  silty  clay  loams,  in  so  far  as  recognized  in  this  province,  are  confined 
to  the  Uncompahgre  Valley,  Colo. 

The  soils  occupy  a  lower  lying  position  than  the  normal  loams  and  are  of 
less  friable  character.  They  are  subject  to  deficient  drainage,  with  the  occur- 
rence of  kteepage  waters  and  alkali  salts,  and  to  overflow.  The  surface  is 
gullied  and^  in  the  vicinity  of  stream  channels  a  growth  of  brush  and  timber 
occurs.  Th^  cost  of  clearing  and  preparing  the  land  for  irrigation  is  greater 
than  in  case  bf  the  normal  clay  loams  and  the  soils  demand  a  somewhat  heavier 
farming   equipment,  more  thorough  tillage,  and  more  careful  manag^nent 


Digitized  by 


Google 


EOCKY  MOUNTAIN  AND  PLATEAU  REGION.  493 

Wbere  faTorable  conditioiis  of  drainage  are  established  a  good  condition  of 
tilth  may  be  maintained  bj  Judicious  tillage,  and  the  soils  are  suited  to  heavy 
general  farming  purposes,  to  the  Intensive  culture  of  sugar  beets,  and  to  late 
or  heayy  vegetables,  such  as  cabbage,  onions,  and  late  potatoes.  They  are 
Qtillzed  for  the  production  of  sugar  beets,  alfalfa,  wheat,  oats,  potatoes,  onions, 
and  cabbage.  Only  the  better  drained  areas  are  adapted  to  alfalfa.  The  sllty 
day  loams  are  not  utilised  to  any  extent  for  the  production  of  fruits  and  are 
not  well  adapted  to  this  purpose.  They  are  restricted  to  a  much  narrower 
range  in  crop  adaptation  than  are  the  normal  clay  loams  of  the  province. 

BUlinos  9Uty  clay  loam. — ^The  soil  Is  a  compact  sllty  clay  loam  of  light 
grayish-brown  color  and  uniform  texture,  extending  to  6  feet  or  more,  and 
underlain  at  from  1  to  6  feet  by  a  clay  loam.  It  is  of  rather  compact  structure 
and  is  readily  puddled  If  cultivated  when  wet  The  type  Is  traversed  by  deep, 
narrow  gullies  and  eroded  by  intermittent  streams.  It  occupies  moderate 
slopes  below  Cretaceous  shale  blufTs  and  hills.  The  surface  is  smooth  and 
adapted  to  irrigation  with  but  little  leveling.  The  soil  is  composed  largely  of 
alluvial  fan  material  and  is  derived  from  shales,  with  an  admixture  of  material 
from  soils  of  the  Mesa  series.  It  carries  excessive  quantities  of  alkali  salts, 
and  is  locally  subject  to  deficient  drainage  where  afTected  by  seepage  waters. 
The  native  ^regetatlon  consists  principally  of  greasewood  and  "shad  scale." 
Under  favorable  conditions  of  drainage  and  irrigation,  and  where  free  from 
alkali,  the  soil  is  adapted  to  sugar  beets,  grains,  potatoes,  and  alftilfft. 

Grand  Hlty  clap  loam. — ^The  soil  is  a  dark-brown  sllty  clay  loam,  the  silt 
content  generally  increasing  downward  to  a  depth  of  S  to  6  feet,  where  river 
gravels  are  encountered.  The  type  Is  subject  to  a  high  water  table,  deficient 
drainage,  and  to  overflow  during  periods  of  flood.  The  soil  is  friable  under 
favorable  conditions  of  drainage  and  tillage,  but  contains  alkali.  The  native 
vegetation  consists  principally  of  sage,  greasewood,  cottonwood,  willows,  and 
other  underbrush,  which  raider  clearing  somewhat  expulsive.  The  type  is  pro- 
ductive and  adapted  to  sugar  beets,  wheat,  oats,  potatoes,  onions,  alfblfti,  etc. 

Area  and  dUtrilmtion  of  the  9iity  clay  loams. 
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n  see  p.  733. 

The  clay  group  of  soils  in  this  province  is  represented  only  by  the  clay  of  the 
Billings  series,  which  has  been  encountered  in  the  Grand  and  Uncompahgre 
Valleys,  Ck)lo. 

The  soil  occupies  the  lower  lying  flats  and  depressions  of  river  terraces  and 
is  deficiently  drained  and  characterized  by  injurious  accumulations  of  seepage 
waters  and  alkali  salts.  Artificial  drainage  is  generally  necessary  in  any  extensive 
utilization  of  the  land,  and  most  of  the  soil  areas  are  capable  of  Improvement  by 
such  means.  When  so  Improved  the  soil  is  adapted  to  heavy  farming  and  the 
production  of  grasses,  grains,  sugar  beets,  and,  in  the  better  drained  localities, 
alfalfa.    The  poorly  drained  areas  are  used  for  pasture. 

Owing  to  its  compact,  refractory  structure,  the  soil  demands  a  heavy  farming 
equipment,  deep  plowing,  and  thorough  preparation  of  the  land  in  planting,  with 
frequent  subsequent  cultivation  in  order  to  maintain  a  condition  of  tilth  favor- 
able to  the  development  of  crops.  It  is  limited  to  a  comparatively  narrow  range 
in  adaptation  to  crops  and  is  not  suitable  for  the  commercial  production  of  fruit 
or  truck  products 

BUlinga  clay. — The  soil  is  a  yellowish-gray  to  black  clay,  generally  extending 
to  a  depth  of  4  to  6  feet  or  more,  but  sometimes  underlain  at  less  depth  by 
strata  of  dark-gray  to  black  clay  loam  or  loam,  or  by  sand  and  gravel.  It  Is  of 
compact,  refractory,  adobelike  structure,  puddles  readily,  bakes  and  checks  upon 
exposure,  has  an  Impervious  nature,  and  Is  tenacious  when  wet  The  type 
occurs  upon  old  stream  terraces  and  lower  valley  plains  and  in  depressions 
marking  sv^ampy  areas,  former  lagoons,  or  slough  beds.    The  surface  is  nearly 
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level  or  only  slightly  sloiriDg  and  Is  unmarked  by  graTel,  except  In  tbe  Tidnlty 
of  upland  blnff  lines,  where  fragments  of  shales  or  sandstone  may  occor.  The 
soil  is  rich  in  organic  matter,  but  is  poorly  drained  and  alkaline.  In  origin  and 
mode  of  formation  it  is  similar  to  the  Billings  clay  loam.  It  is  adapted  to 
pasturage,  hay,  grains,  and  sugar  beets. 

Area  and  diatrilmtion  of  the  clay. 
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1  For  key  to  numbers  in  this  column  see  p.  TSS. 
SILTT  GLAT  PHASE. 

The  silty  clay  phase  of  the  soils  of  the  clay  group  is  represented  by  a  single 
member  occurring  under  the  Billings  series.  This  has  been  oicountered  only  in 
the  Uncompahgre  Valley,  Oolo. 

The  surface  is  g^tly  sloping  and  adapted  to  the  distribution  of  irrigation 
water,  but  is  sometimes  badly  gullied.  The  soil  is  of  compact  character,  sticky 
when  wet,  and  puddles  and  bakes  under  unfavorable  conditions  of  drainage  and 
culture.  Drainage  is,  however,  more  thoroughly  developed  than  in  the  normal 
clay  of  tiie  same  series,  and  the  maintmance  of  a  favorable  condition  of  tilth 
is  somewhat  less  difficult  Alkali  salts  in  injurious  conco&trations  are  of  eom- 
mon  occurrence. 

Where  well  drained,  thoroughly  tilled,  and  free  from  injurious  quantities  of 
alkali  the  silty  clay  loam  is  adapted  to  heavy  general  farming  and,  in  the  more 
favorably  located  areas,  to  the  culture  of  sugar  beets  and  late  or  heavy  vegetables, 
such  as  cabbage,  onions,  cauliflower,  carrots,  etc.  It  is  not  so  well  suited  to 
potatoes  as  are  soils  of  lighter  texture.  Sugar  beets,  alfalfa,  wheat,  and  oats 
are  the  principal  products. 

SUllngs  Hliy  cHay. — ^This  type  consists  of  a  light-grayish  or  grayish-brown 
silty  clay,  extending  to  a  depth  of  from  1  to  6  feet  or  more.  The  subsoil  Is  a 
grayish  or  grayish-brown  silt  loam  or  silty  clay  loam,  underlain  by  Cretaceous 
shales.  The  soil  and  subsoil  contain  considerable  quantities  of  gypsum  and 
alkali  salts.  Owing  to  its  heavy,  compact  character,  the  soil  puddles  If  culti- 
vated when  too  wet,  and  is  tilled  with  some  difficulty,  but  under  favorable 
conditions  of  tiltii  and  moisture  it  is  of  friable  character.  The  type  is  of  ex- 
tensive occurrence,  occupying  nearly  level  to  gently  edoping  and  undulating 
areas.  The  surface  is  smooth,  but  marked  by  gullies,  and  is  sometimes  quite 
badly  dissected.  It  is,  however,  easily  prepared  for  irrigation.  The  type  is 
derived  mainly  from  shales  or  soils  of  the  Chipeta  series.  It  is  treeless,  but 
generally  supports  a  heavy  growth  of  desert  shrubs.  It  is  i)oorly  drained,  owing 
to  the  efTects  of  seepage  waters  and  to  a  high  water  table.  Under  favorable 
conditions  of  irrigation  and  when  well  drained  and  free  from  alkali,  the  soU  is 
well  adapted  to  grains  and  leguminous  crops  and  to  certain  truck  crops  suited 
to  tile  heuvler  soils,  particularly  cabbage  and  related  products.  It  is  less  wdl 
udapied  to  fruits  and  potatoes  than  the  lighter  members  of  this  series. 

Area  and  diatrihution  of  the  silty  clay. 
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sons  OF  THE  irOBTHWESTEBH  INTEaMOXrnTAIir  BEGIOH. 

By  Macy  H.  Lapham. 

DBSOBIPTZON  OF  THE  BEGION. 

The  northwestern  Intermountain  region  as  defined  in  this  report  Includes 
that  portion  of  the  Northwestern  States  lying  within  the  inclosure  hounded  1^ 
the  Pacific  Coast  region  on  the  west,  the  Rocky  Mountain  region  on  the  north 
and  east,  and  the  Great  Basin  region  on  the  south. 

In  Washlnigton,  the  region  covers  the  whole  southwestern  portion  of  the 
State  and  embraces  nearly  one-half  its  area.  In  Oregon,  it  Includes  the  north- 
eastern and  eastern  parts  with  an  arm  extending  into  the  south-central  part  and 
northern  California.  It  also  covers  nearly  the  entire  southern  part  of  Idaho 
and  less  extensive  areas  in  th^  i^estem  part  of  that  State,  northeastern  Nevada, 
and  northwestern  Utah. 

Its  northern  boundary  in  Washington  Is  formed  by  the  Okanogan  Highlands 
and  the  Colville  Mountains,  extending  eastward  through  this  State  to  the  lower 
foothills  and  outlying  ridges  of  the  Coeur  d'Alene  and  Clearwater  Mountains  of 
Idaho. 

In  northeastern  Oregon  it  extends  to  the  Grand  Canyon  of  the  Snake  River. 
In  southern  Idaho  its  northern  boundary  is  formed  by  the  lower  mountains  and 
foothills  and  it  extends  eastward  to  the  Port  Neuf,  Blackfoot,  Snake  River  and 
contiguous  ranges,  all  of  which  are  embraced  within  the  Rocky  Mountain  re- 
gion. To  the  south  it  is  separated  from  the  Great  Basin  province  by  usually 
inconspicuous  and  often  arbitrarily  located  boundaries  marking  the  Snake  and 
Columbia  River  watersheds  from  that  of  the  Interior  Basin.  Its  western 
boundary  in  Oregon  and  Washington  is  formed  by  the  eastern  slope  of  the 
Cascade  Range  extending  north  and  south  and  merging  into  the  Sierra  Nevada 
in  the  vicinity  of  Lassens  Peak  in  northern  California.  This  western  boundary 
is  conspicuous,  except  in  southern  Oregon  and  northern  California,  where  the 
Lassen  Peak  volcanic  ridge  and  adjacent  region  upon  the  north  included  within 
the  northwestern  intermountain  province,  merges  with  the  Sierra  Nevada,  Cas- 
cade! and  Klamath  Mountains. 

The  region  falls  into  three  topographic  subdivisions  which  may  be  designated 
as  the  Plateau  Plains,  the  Central  Upland  and  Mountain,  and  the  Klamath- 
Lassen  Peak  districts.  ^ 

The  PInteau  Plains 'is  divided  by  the  Blue  Mountains  and  adjacent  ranges 
into  the  Columbia  River  and  Snake  River  plaina  The  Columbia  River  plains 
cover  the  greater  part  of  the  province  in  eastern  and  central  Washington  and 
north-central  Oregon.  The  Snake  River  Plains  embrace  the  larger  part  of  the 
province  in  eastern  Oregon  and  in  southern  Idaho.  The  altitude  of  these  two 
plains  in  their  various  subdivisions  covers  a  range  of  more  than  4,000  feet. 
Hie  Columbia  River  plains  lie  mainly  at  an  elevation  of  1,000  to  2,000  feet, 
while  the  Snake  River  plains  vary  In  elevation  from  an  average  of  approxi- 
mately 3,000  feet  in  the  western  part  to  5,000  or  6,000  feet  in  the  eastern  part  of 
the  province. 

The  Plateau  Plains  have  a  flat  to  undulating  topography,  the  surface  being 
arid  and  treeless,  except  for  a  heavy  growth  of  sagebrush  where  not  too  rocky. 
Streams  are  of  infrequent  occurrence,  flowing  through  deep,  flat  valleys  with 
steep  rocky  walls.  Rocky  hills  or  low  broad  ridges  are  occasionally  encountered, 
and  in  places  recent  volcanic  cinder  cones  or  outcrops  of  effusive  lava  sheets 
which  underlie  the  plain  in  places  to  a  depth  of  several  thousand  feet. 

The  central  upland  portion  of  the  region  embraces  the  Blue  Mountains  and 
the  Powder  River,  Strawberry,  Burnt  River,  and  Cedar  ranges  in  eastern  and 
northeastern  Oregon  and  southeastern  Washington,  and  the  elevated,  dissected 
mountain  and  table  lands  extending  across  central  Oregon  from  the  Cascade 
Range.    Allied  with  this  district  and  included  within  the  northwestern  inter- 
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moantaln  region  are  the  outlying  ranges,  foothills,  and  low  ridges  of  the  Gas- 
cades  in  c^tral  and  south-central  Washington  and  Oregon  and  the  marginal, 
rugged,  mountainous  areas  lying  adjactfit  to  the  Snake  River  plains  in  southern 
Idaho. 

The  more  elevated  of  the  marginal  mountain  districts  in  southeastern  Idaho 
reach  an  elevation  of  7,000  to  9,000  feet  or  more.  In  Washington  and  Oregon 
the  Blue  Mountains  and  other  of  the  higher  ranges  reach  an  altitude  of  6,000 
to  7,000  feet  In  the  latter  districts  and  in  north-coitral  Oregon  and  along  the 
eastern  slope  of  the  Cascades  in  Oregon  and  Wa^ington,  a  heavy  forest  growth 
is  found  upon  the  higher  rangea  Bzcept  in  the  westernmost  part  the  lower 
lying  areas  and  the  ridges  of  the  plains  are  usually  rocky  and  barren.  The 
higher  mountains  are  deeply  eroded,  while  many  of  the  lower  desert  ridges  and 
masses  of  later  effusive  rock  show  like  weathering. 

The  southwestern  extremity  of  the  region  embraced  within  the  Klamath- 
Lassen  Peak  district  consists  of  desert  plains  of  filled  valleys,  broken  by  rocky 
ridges,  volcanic  cones  and  plains,  elevated  basaltic  plateaus,  and  occasional 
broad,  shallow  lake  basins.  These  lake  basins  often  contain  extensive  areas  of 
marsh  or  barren  salt-incrusted  plains.  Hie  elevated  portions  of  the  district 
are  usually  barren  of  forest  cover.  Many  of  the  lake  basins  have  no  outlet 
and  receive  the  drainage  of  the  surrounding  mountain  slopes.  They  are  thus 
much  like  the  Great  Basin  region  in  topography,  soil,  and  agricultural  condi- 
tions. The  boundary  between  the  Klamath-Lassen  Peak  district  and  the 
Pacific  Coast  region  upon  the  west  is  likewise  obscure.  Some  of  the  drainage 
of  the  former  at  times  of  heavy  precipitation  reaches  the  Pacific  Ocean. 

The  rocks  of  the  northwestern  intermountaln  region  are  predominantly  eflTu- 
sive  and  mainly  of  basic  or  basaltic  character.  In  the  plains  districts  they 
are  made  up  of  sheets  which  lie  nearly  or  quite  horizontal,  and  have  been  built 
up  by  successive  fiows  of  highly  fiuid  rock  probably  emanating  from  fissures  or 
vents  now  obliterated.  Fragmental  ejected  material  is  of  widespread  occurrence 
in  the  vicinity  of  the  cinder  cones  and  craters  of  recent  origin.  Andesitlc  and 
rhyolitic  rocks  are  represented  in  certain  portions  of  the  region,  particularly  in 
the  fragmental  ejected  material  included  within  or  overlying  superficially  Hie 
lava  flows  or  other  material  of  the  plains  in  the  districts  adjacent  to  the  Cas- 
cades, and  in  the  vicinity  of  the  Great  Basin  region.  Small  areas  of  sedi- 
mentary, metamorphic,  and  quartz-bearing  granitic  rocks  occur  in  the  Blue 
Mountains  and  in  that  part  of  southern  Idaho  included  within  the  region. 

The  climate  of  the  plains  region  Is  marked  by  a  wet  and  a  dry  season  witb, 
a  limited  rainfalL  There  is  a  wide  range  in  seasonal  temperatures,  with  hot 
summers  and  cold  spells  in  winters.  Clear  days  are  numerous,  the  humidity 
is  relatively  low,  and  at  certain  seasons  of  the  year  the  winds  are  excessive. 
The  more  elevated  upland  and  mountain  districts  are  subject  to  a  moderately 
heavy  rain  and  snow  fall,  are  better  adapted  to  grazing  than  the  Plateau  plains, 
and  are  frequently  forested. 

For  purposes  of  classification,  the  soils  of  the  regl(m  are  arranged  in  several 
natural  groups  or  provinces  based  upon  mode  of  formation.  While  these 
provinces  are  g^ierally  distinct,  the  soils  of  any  one  province  are  subject  to 
essential  modifications  owing  to  the  operation  of  natural  agencies  and  to 
various  degrees  of  intergradation  with  the  associated  soils  of  other  provinces. 

The  weathering  in  place  of  the  exposed  rocks  has  given  rise  to  a  superflcial 
covering  of  soil  material  consisting  of  the  rock  product  mixed  with  a  varying 
content  of  organic  matter  accumulated  through  development  and  decay  of  plant 
growth.    This  group  of  soils  constitutes  the  residual  province. 

Certain  of  the  more  northern  or  more  elevated  portions  of  the  region  were 
at  the  termination  of  the  glacial  period  covered  by  superficial  deposits  of  earth 
and  rock  fragments  deposited  directly  from  ice,  or  from  d^rls-laden  waters 
of  streams  derived  from  the  melting  ice.  These  deposits  of  glacial  matoial 
have  given  rise  to  the  soils  of  the  Glacial  province  of  the  northwestern  inter- 
mountain  region. 

High  winds  sweeping  across  unprotected  portions  of  the  region  have  become 
an  Important  agency  in  the  transportation  and  deposition  of  soil  material.  Bx- 
tensive  areas  of  wind-laid  deposits  have  resulted,  giving  rise  to  a  province  of 
soils  derived  from  wind-laid  material.  They  are  most  ext^sively  and  typically 
developed  in  treeless  areas  and  are  usually  of  rolling  to  undulating  topography. 
They  cover  extensive  areas  and  embrace  some  of  the  more  important  agricultural 
soils  of  the  region. 

About  the  base  of  the  mountains,  ridges,  and  to  some  extent  of  the  bluffs 
or  slopes  inclosing  stream  valleys  extensive  alluvial  fan  and  sloping  alluvial 
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plain  depoflito  have  been  fonned.  They  are  most  extensive  and  numerons  in  the 
desert  valleys  of  the  Klamath-Lassen  Peak  and  other  districts  adjac^at  to  tiie 
Great  Basin  region,  where  they  consist  predominantly  of  deposits  laid  down  by 
intermittent  streams.  In  these  arid  desert  valleys  such  deposits  are  utilized  for 
agriculture  only  under  irrigation,  which  is  often  impracticable.  Where  encoun- 
tered by  the  soil  survey  the  soils  of  the  Alluvial  Fan  province  occur  under  pro- 
nounced arid  conditions  and  are  more  favorably  situated  for  irrigation,  ^ey 
are  quite  extensively  utilized  for  irrigated  and  to  some  extent  for  dry-farmed 
cropa 

Certain  portions  of  the  valleys  and  plains  nre  covered  by  extensive  deposits 
of  sediments  laid  down  in  the  waters  of  lakes  during  an  earlier  period.  The 
more  extensive  consist  of  alluvial  material  washed  from  adjacent  slopes  and 
in  many  cases  with  included  volcanic  ash  material  deposited  directly  in  the 
waters  of  the  lakes  by  wind  action  or  eroded  from  adjacent  uplands  and  carried 
to  the  lakes  by  streama  Stratified  deposits  of  the  lake-laid  sediments  and  vol- 
canic ash  are  frequently  interstratified  with  or  buried  beneath  later  lava  sheets. 

Tlie  older  lake-laid  material  is  frequently  separated  with  difficulty  from  the 
areas  of  wind-laid  and  residual  soils.  It  gives  rise  to  important  soil  types 
within  the  region,  which  are,  where  developed,  capable  of  producing  a  wide 
range  of  general  farm  and  intensively  cultivated  crops.  In  the  local  lake  basins 
of  interior  drainage,  found  throughout  the  desert  plains,  and  particularly  in 
the  Klamath-Lassen  Peak  district,  extensive  deposits  of  lake-laid  sedimoits  of 
recent  date  are  encountered.  They  are  often  marshy,  alkaline,  and  capable  of 
utilization  for  agricultural  purposes  only  when  drained.  Some  of  them  are  sub- 
ject to  periodical  submergence  by  waters  of  temporary  lakes.  While  lake-laid 
material  influences  to  some  extent  some  of  the  soils  encountered,  none  of  the 
types  derived  from  material  of  this  character  have  been  as  yet  recognised  In  the 
northwestern  intermountain  region  by  the  soil  survey. 

In  the  elevated  c^tral  upland  and  marginal  mountain  districts  indiided 
within  the  Northwestern  Intermountain  region  there  are  numerous  perennial 
streams,  often  of  considerable  volume,  some  of  which  are  fed  by  snow  fields  and 
glaciers  of  the  mountain  peaks.  Some  of  these  rise  in  the  adjacent  areas 
included  within  the  Pacific  Ooast  and  the  Rocky  Mountain  region.  In  the 
desert  plain  portion  of  the  region  perennial  streams  are  infrequent  The  areas 
are,  however,  traversed  by  the  Ck>lumbia  and  the  Snake  Rivers,  which  are  the 
principal  streams  of  the  region.  Both  rivers  carry  large  volumes  of  water  and 
have  their  headwaters  in  the  Rocky  Mountains  outside  the  region.  Some  of  the 
larger  streams,  rising  in  the  mountainous  areas,  traverse  the  desert  plains  for 
a  considerable  distance,  finally  reaching  the  main  streams  of  the  Ck)lumbia  and 
Snake  River  systema  Others  of  less  stable  flow  lose  part  or  all  of  their  wat^s 
in  their  progress  across  the  desert  plains. 

The  larger  streams  of  the  region  are  subject  to  wide  range  in  volume  and 
during  certain  periods  of  the  year  to  heavy  floods*  which  favor  the  transporta- 
tion and  deposition  of  large  quantities  of  alluvial  sediments.  Among  many  of 
the  smaller  streams,  however,  or  of  those  of  high  gradient  traversing  the  moun- 
tainous district,  conditions  are  less  favorable  to  sedimentation,  and  only  limited 
areas  of  such  deposits  have  been  developed. 

These  sedimentary  deposits  of  the  flood  plains  and  terraces  of  the  stream 
valleys  have  givoi  rise  to  a  province  of  soils  derived  from  the  alluvial  deposits 
of  the  River  Flood  plains.  They  occupy  only  a  relatively  small  proportion  of  the 
area  included  within  the  region,  but  embrace  a  larger  portion  of  the  soils  of 
the  more  highly  devel<H>ed  agricultural  districts. 

The  permanent  development  of  agriculture  in  the  Northwestern  Intermountain 
region  is  being  ^couraged  by  the  extension  of  irrigation.  Owing  to  the  fact 
that  the  more  easily  irrigated  districts  are  developed  first,  these  projects  are 
progressively  becoming  more  costly,  though  often  extensive,  and  must  be  met  by 
enhanced  valnat^n  of  the  soils  in  producing  crops  of  high  market  value. 
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The  follo?rlng  areas  of  the  different  soil  provinces  of  the  Northwestern  Inter- 
mountaln  region  have  been  surveyed : 

Areas  of  different  $oU  provinces  in  the  Northtcestem  Intermountain  region. 


Soil  proYinoe. 


Acres. 


Bwldual  material 

OImIbI  material 

Wind-laid  material 

Alluvial  Cui  and  vaUej  llUing  material. . 

Biver  flood  plain  material 

MlaoeUaneoua  material 

Total  for  regioa 


30,502 
168,040 


79,488 
901,633 
01,280 


2,160,132 


mBSIDUAL  MATBBIAIi. 

Besidual  aolls  occur  extensively  in  the  Northwestern  Intermountaln  region, 
but  are  moat  typically  and  extensively  encountered  in  the  Upland  and  Moun- 
tain districts.  Immense  areas  of  the  plains,  even  where  covered  but  thinly 
by  soil  material,  are  practically  devoid  of  residual  soil  material,  owing  to  the 
fact  that  the  product  of  weathering  of  the  exposed  rocks  is  sw^t  away  by 
winds  as  rapidly  as  formed.  Where  conditions  favor  the  deposition  of  wind- 
laid  material  the  residual  material  is  buried  beneath  eolian  deposits. 

The  soils  of  the  Residual  province  are  of  minor  agricultural  importance, 
owing  to  the  fact  that  they  are  often  of  shallow  and  rocky  character  and  usaally 
nonirrigable.  They  are  ext^isively  utilized  for  gracing,  while  some  of  the 
upland  districts,  with  sniBclent  rainfall  and  of  such  character  as  to  permit  the 
use  of  farm  machinery,  are  devoted  to  dry  farming  to  grains.  The  more 
elevated  and  rugged  mountain  areas  are  adapted  only  to  grazing  or  to  forestry* 
The  largest  areas  of  residual  soils  are  found  outside  the  agricultural  districts 
and  have  betti  included  only  to  a  limited  extent  within  the  areas  surveyed. 
In  so  far  as  mapped  they  are  represented  by  three  series  of  soils.  Although 
vtllized  to  some  extent  for  grains  and  fruit  and  capable  of  further  development, 
none  of  these  soils  is  of  present  agricultural  importance.  They  are  derived 
prevailingly  from  basic  igneous  rocks. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Cohasset  series. — The  members  of  the  Ck>hasset  series  have  light,  reddish- 
brown  soils  and  subsoils  and  are  often  of  shallow  depth.  Water-worn  gravel  and 
bowlders  are  found  throughout  the  soil  section  and  outcrops  of  the  underlying 
basaltic  rock  are  of  frequent  occurrence. 

The  material  is  of  residual  origin  from  the  underlying  basaltic  rock,  modi- 
fied in  part  by  wind-blown  or  drifted  material  from  other  sources. 

The  types  are  generally  treeless,  occupying  elevated  situations,  with  a  sloping 
to  undulating  topography.  The  surface  is  often  broken  and  dissected  by  val- 
ley terraces  and  sometimes  wind  blown. 

Area  and  distribution  of  the  soU  of  tJte  Oohasset  series. 


Boll  name. 

State  or  area.i 

Acree. 

Cohasnet  uilty  nandy  loam 

Wadhington,  6 

4,416 

1  For  key  to  number  in  this  column  aee  p.  733. 

Moscow  series. — ^These  soils  are  prevailingly  of  a  brown  color  and  underlain 
to  a  depth  of  2  feet  by  light  brown  subsoils,  resting  upon  a  bedrock  substratum, 
which  is  encountered  within  the  depth  of  6  feet  only  in  the  shallows  areas. 
The  soils  of  the  series  are  of  residual  origin  and  derived  from  granitic  rocks, 
fragments  of  which  are  occasionally  found  in  the  soil  profile.  They  occupy 
hifi^  rolling  to  rough  hills  and  are  usually  well  forested.    The  rough  topog- 
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raphy  renders  extensive  areas  nnsaited  to  agriculture.  Under  favorable  condi- 
tions of  climate  they  are  adapted  to  grain  crops.  Fruits  can  be  grown  where 
the  soil  is  snfficlently  deep. 

Area  and  diatribuiUm  of  the  soil  of  the  Moscow  series. 


SoQ  name. 

State  or  area.i 

Acres. 

liomow  loam 

Idaho,  3 

«,ao8 

1  For  key  to  number  In  thia  oolomn  pee  p.  733. 

Underwood  series. — ^The  soils  and  subsoils  of  the  Underwood  series  are  of 
light  brown  to  grayish  brown  color,  and  carry  numerous  small,  soft  pellets  of 
weathered  basaltic  material  or  of  mineral  aggregates  formed  by  cementing  of 
the  mineral  particles  by  iron  solutions.  These  are  most  numerous  near  the 
surface  and  range  in  size  from  coarse  sand  to  one-half  inch  in  diameter.  Ba- 
saltic gravel  and  rounded  bowlders  are  of  frequent  occurrence  in  both  soil  and 
subsoil.  The  series  is  of  residual  origin.  Rock  outcrop  is  frequent  along  the 
steeper  slopes,  the  members  occupying  rolling  to  steep  and  hilly  foothill  dis- 
tricts and  mountain  slopea  The  soils  are  well  drained  and  support  a  scrubby 
growth  of  fir  and  hemlock.  Where  favorably  located  they  can  be  utilised  for 
agricultural  purposes  to  some  extent  without  irrigation,  although  this  is  gen- 
erally necessary  for  effective  development 

Area  and  distribution  of  the  soU  of  the  Underwood  series. 


SoQ  nam<. 

State  or  area.i 

AereiL 

ITpderwood  loam 

WatthfTistim.  7 

19,068 

>  F<v  key  to  number  in  this  column  see  p.  783. 
THE  SOIL  TTFES  AND  THEIK  UffE. 

Most  of  the  area  of  residual  soils  of  the  Northwestern  Intermountain  region 
is  of  rough  and  broken  topography  and  unsulted  to  agriculture  The  soils 
are  therefore  outside  the  principal  agricultural  districts  and  have  not  been 
encountered  to  any  great  extent  during  the  progress  of  the  soil  survey  in  tilils 
r^on.  From  a  standpoint  of  crop  production  under  existing  conditions  they 
are  not  of  any  great  importance. 

In  the  areas  surveyed  they  have  been  recognised  under  three  soil  series,  each 
of  which  is  as  yet  represented  by  only  a  single  type.  One  of  these  is  a  silty 
sandy  loam  and  the  other  two  are  of  loam  texture.  They  are  not  at  present  ex- 
tensively utilised  for  agriculture  and  ordinarily  require  irrigation  and  otiier 
improvement  before  they  can  be  profitably  worked  on  any  extmsive  scala  The 
topography  is  frequ^itiy  roug^  and  broken,  but  where  capable  of  irrigation 
these  soils  give  promise  of  development  for  fruit  growing.  The  general  farm 
crops  are  grown  to  a  limited  extent  without  irrigation. 

The  silty  sandy  loam  type,  recognised  under  the  Gohasset  series,  occupies 
arid,  treeless  areaa  It  is  not  used  for  farming  and  is  without  prospects  of 
immediate  irrigation  development  The  deeper  areas  of  favorable  surface  con- 
tour could,  when  irrigated,  be  used  for  apples  and  other  tree  fruits,  alfalfa, 
grains,  and  forage  cropa  The  type  can  be  readily  maintained  in  a  good  condi- 
tion of  tilth  and  seems  best  suited  to  fruit  culture. 

The  loam  members  of  the  province  occupy  rolling  to  hilly  and  mountainous 
districts.  They  generally  support  considerable  timber  or  forest  growth  and 
under  favorable  seasonable  climatic  conditions  cereals,  flax,  hay,  and  forage 
crops  are  grown  to  some  extent  without  irrigation.  The  soil  is  friable,  requires 
only  a  moderate  farming  equipment  after  once  cleared  or  prepared  for  irriga- 
tion, and  where  of  good  depth  is  retentive  of  moisture  under  cultivation.  These 
types  include  rough  and  rocky  areas  of  thin  soil  not  adapted  to  agriculture; 
Apples,  cherries,  peaches,  and  other  fruits  can  be  grown  under  irrigation  on 
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the  deeper  80II&  They  are  not  ordinarily  well  suited  to  gmieral  ftirmliis  pur- 
poaes  except  in  amall  tracts,  as  the  roagh  topography  precludes  the  use  of  farm 
machinery. 

Sandt  Loam  Gboup. 

SILTT  SANDT  LOAM  PHASE. 

€oha»s€i  iUiy  sandy  loam.— The  surface  soil  Is  a  light  reddish  brown  loam, 
ahont  10  inches  deep,  high  in  silt,  coarse  sand,  and  grayel,  with  some  day  and 
medium  sand.  Angular  rock  fragments  and  rounded  or  subangular  bowlders 
are  found  in  the  surface  soiL  Under  field  conditions  this  type  approaches  a 
loam  with  a  heavy  content  of  coarse  sand.  The  subsoil  is  sUi^tly  redder  tban 
the  soil  and  heayier  in  textura  It  is  generally  shallow  and  underlain  by  frag- 
ments of  basaltic  rock  at  a  depth  of  2D  to  80  inctkes,  which  may  extend  to  a 
depth  of  6  feet  or  more.  The  type  Is  residual,  occupying  elevated,  erosion  Talley 
t^races  of  sloping  or  undulating  topography  and  often  dissected  by  deeply 
eroded,  narrow,  rocky  ravines.  Rock  outcrop  is  of  frequent  occurrence  and  the 
surface  is  somewhat  wind  blown.  Where  capable  of  Irrigation  it  is  adapted  to 
fruit 

Area  and  distribution  of  the  Hlty  sandy  loam. 


Sou  name. 

Steta  or  vm.i 

Acres. 

ritlHiMtt  riltv  mndT  l<mm 

Wuhinfftfln.ff, 

4,414 

I  For  key  to  ntunber  In  this  oolmiin  see  p.  7S8. 
Loam  Oboup. 

Moscow  loam. — The  surface  soil  consists  of  a  brown  loam  about  24  inches 
deep^  underlain  by  a  light-brown  subsoil  which  rests  upon  a  bedrock  substratum 
encountered  at  a  depth  of  6  feet  or  more.  There  are  numerous  shallow  areas 
throughout  the  type  where  the  bedrock  more  closely  aK>roaches  the  surface. 
Rock  fragments  are  occasionally  found  throughout  the  soil  profile;  The  type  is 
derived  from  crystalline  rock  and  Is  of  residual  origin.  It  occupies  areas  ele- 
vated above  the  surrounding  country  and  of  rolling  to  rough  and  hilly  topog- 
raphy. The  type  is  usually  timbered  and  much  of  the  areas  mapped  Is  too 
rough  to  be  used  for  agriculture.  Undw  favorable  conditions  wheat,  oats,  and 
flax  can  be  grown.    The  type  is  not  well  adapted  to  fruit  crops. 

r/ndertoood  loam. — ^'J?he  soil  has  an  average  depth  of  18  inches  and  contains 
a  variable  amount  of  small  weathered  basaltic  fragments  or  soft  iron  p^leta 
These  are  usually  about  one-fourth  inch  in  diameter  and  are  mixed  with  the 
soil  and  scattered  over  the  surface  They  are  soft  and  easily  crushed  between 
the  fingers.  The  subsoil  consists  of  a  yellowish-brown  loam  or  silt  loam  3  feet 
or  more  in  depth,  becoming  slightly  heavier  toward  the  lower  portion  of  the 
soil  section.  The  content  of  gravel  and  iron  pellets  decreases  with  depth,  <mly 
a  comparatively  small  amount  of  coarse  material  being  found  at  3  feet  Basaltic 
bedrock  is  not  usually  encountered  near  the  surface.  The  type  is  of  residual 
origin  and  derived  from  basaltic  rocks.  It  occupies  rolling  to  hilly  uplands, 
with  an  elevation  ranging  from  1,000  to  3,000  feet  Limited  areas  of  gently 
undulating  topography  and  a  few  steep  slopes  are  found  in  the  vicinity  of 
stream  courses.  The  soil  is  somewhat  deficient  in  organic  matter.  Under 
favorable  conditions  of  moisture  supply  and  cultivation,  it  fs  adapted  to  fruits 
and  general  farm  crops. 


A 

rea  and  distribution  of  the  loams. 

Soil  name. 

Stote  or  area.> 

AcreL 

Underwood  loam 

Washinstofii  7 

19,  MS 

Idaho,3 

6,308 

Total 

26,176 

>  For  key  to  nomberB  in  this  oolomn  see  p.  733. 
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GLACIAL  MATEBLIL. 

In  80  far  as  mapped  the  soils  of  glacial  origin  in  the  Northwestern  Inter- 
mountain  province  are  derived  wholly  from  stream-laid  or  gladal-outwash 
deposits.  They  have  been  recognized  only  in  areas  of  limited  extent  in  east- 
central  Washington,  but  they  probably  cover  a  mnch  greater  part  of  the  r^on 
in  northern  Washington  and  Idaho  than  would  appear  from  the  limited  areas 
surveyed. 

The  glacial  streams  giving  rise  to  the  deposits  followed  well  defined  but  now 
extinct  stream  channels,  and  probably  owed  their  origin  to  the  obstruction  of 
the  vall^s  of  Columbia  River  or  of  other  streams  by  glacial  ice. 

Occasional  glacial  bowlders  probably  deposited  from  floating  ice  fragments 
are  of  rather  widespread  occurrence  in  the  transported  soils  of  certain  areas 
surveyed  in  the  region.  They  are  generally  found  as  extraneous  matter  of  minor 
importance  in  the  soil  forming  material. 

The  soils  of  the  region  as  mapped  are  derived  wholly  or  predominantly  from 
glacial  material  and  are  limited  to  one  type  series,  the  Ephrata  soils.  They 
occupy  terraced,  treeless,  desertlike  plaina  They  are  partially  utilized  for  the 
production  of  grains  and,  where  irrigated,  to  the  production  of  fruits.  Topo- 
graphic and  drainage  conditions  usually  favor  irrigation,  and  an  extension  of 
these  facilities  will  do  much  to  develop  intensive  agriculture  on  these  soils. 

DESCBIPTION  OF  THE  SOIL  SERIES. 

Bphraia  series.—Theae  soils  are  of  light  grayish-brown  to  ydlowish-brown 
color  and  carry  variable  amounts  of  water-worn  gravel&  They  are  often  strewn 
with  subangular  to  rounded  bowlders  and  have  been  subject  to  some  modification 
by  wind  action.  The  subsoils  are  porous  but  compact  and  consist  largely  of 
subangular  or  rounded  gravel  and  bowlders,  and  often  extend  to  great  depth. 
The  finer  interstitial  material  is  of  light-gray  color.  The  gravels  and  bowlders 
of  the  soil  and  subsoil  are  mainly  basaltic,  with  some  crystalline  rocka  The  mem- 
bers of  the  series  occupy  terraced  desert  plains  of  level  to  undulating  or  irreg- 
ular surface  and  are  devoid  of  timber.  The  immediate  surface  is  sometimes 
slightly  wind  blown  and  the  successive  terraces  are  generally  bounded  by  steep, 
rocky,  and  eroded  slopes,  occasionally  traversed  by  broad  channels  of  old 
glacial  streams  The  parent  material  of  both  soil  and  subsoil  is  derived  from 
glacial  outwash. 

Area  and  disirilmtion  of  the  toils  of  the  Bphrata  ieries. 


Sou 


state  or  aiea.^ 


AdOB. 


Epbnta  sandy  loam 

fine  sandy  loam 

stony  fine  sandy  loam . . 


Washington  «. 

do 

.....do 


36,032 
86,272 
46,336 


Total 168,640 


1  For  key  to  number  in  this  column  see  p.  733. 
THE  SOIL  T7FE8  AND  THEIB  T78E. 

The  soils  of  the  glacial  province  in  the  Northwestern  Intermountain  region  of 
l^dal  outwash  origbi  are  confined  to  a  single  soil  series,  which  is  represented 
by  three  soil  types. 

These  three  members  have  a  sloping  to  undulating  topography.  The  surface 
is  often  wind  blown  and  dissected  l^  deeply  eroded,  extinct  stream  valleys. 
The  soils  are  somewhat  compact  and  friable,  with  a  substratum  of  porous  graveL 
Bowlders  and  cobbles  on  the  surface  often  interfere  with  cultivation  unless 
removed.  The  soils  occupy  treeless^  desert  plains,  are  excessively  drained,  and 
subject  to  drought  where  not  irrigated.  Large  areas  are  unutilized  or  are  de- 
voted to  grazing.  Grains  are  grown  quite  extensively  without  irrigation,  but 
low  yields  are  frequent  owing  to  deficient  rainfall. 

The  surface  contour  and  drainage  conditions  are  generally  favorable  to  the 
distribution  of  irrigation  waters.    Local  irrigated  districts  have  proved  partlcu- 
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larly  successful  In  the  production  of  apples,  peaches,  and  other  tree  fruits, 
grapes,  melons,  and  garden  vegetables.  With  further  development  in  this 
direction  the  soils  of  the  glacial  province  can  be  used  for  the  g^ieral  farm 
crops,  fruits,  and  truck  crops. 

The  sandy  loam  and  stony  fine  sandy  loam  should  prove  well  suited  to  early 
stone  fruits,  melons,  and  truck.  The  fine  sandy  loam  will  probably  prove  the 
fnost  suitable  soil  of  the  province  for  general  farm  crops.  Alfftl^  forage  crops, 
and  grains  can  probably  be  successfully  grown  under  irrigation,  but  the  soils 
are  not  so  well  suited  to  grass  crops  or  to  a  heavy  type  of  general  farming. 
When  devoted  to  Intensively  cultivated  products  under  irrigation  they  can  be 
economically  utilized  in  small  tracts,  and  with  favorable  market  and  transporta- 
tion facilities  will  become  capable  of  supporting  thickly  settled  rural  commu- 
nities. 

Sandy  Loam  Group. 

Ephrata  sandy  loam. — ^The  soil  is  a  compact,  friable  sandy  loam,  of  rather 
coarse  texture,  from  16  to  20  inches  deep,  carrying  some  fine  material  but  little 
of  the  medium  grades.  The  coarse  texture  is  particularly  noticeable  in  the  sur- 
face few  inches,  approximately  a  coarse  sand  or  fine  gravel.  The  subsoil  consists 
largely  of  fine  gravel  with  finer  interstitial  material.  The  type  is  derived  from 
glacial  outwash  material  of  lacustrine  origin.  The  surface  is  broken  by  low, 
broad  ridges  or  mounds  of  irregular  occurrence.  Drainage  is  well  established 
and  the  type  droughty.    It  is  generally  well  adapted  to  irrigation. 


Area  and  distrihuUx)n  of  the  Bandy  loam. 

Soil  name. 

Btoteorarea.! 

ACRB. 

Kphnti  rn^y  lotni      

W^ahin^ne. 

9^m 

>  For  key  to  number  in  this  column  see  p.  783. 

Fins  Sazidt  Loam  Gboup. 

Ephrata  fine  Bandy  loam, — The  surface  soil  is  friable  and  compact,  ranging 
in  depth  from  12  to  24  inches  or  more.  It  carries  a  rather  high  proportion  of 
very  fine  sand,  with  varying  quantities  of  gravel  and  a  few  small  bowlders  and 
cobbles  scattered  over  the  surface  and  in  the  soil.  The  subsoil  consists  of 
coarse,  well  rounded  material  sometimes  reaching  the  surface  in  shallower 
areas,  and  in  the  Quincy  area,  Washington,  extending  to  a  depth  of  100  feet  or 
more.  The  type  consists  of  glacial  outwash  material  derived  from  basaltic 
rocka  The  gravel  and  bowlders  are  not  sufliciently  extensive  to  affect  cultiva- 
tion. Drainage  is  excessive  and  the  type  subject  to  drought  during  seasons  of 
deficient  ralnfalL  Where  not  too  shallow  it  is  adapted  to  fruits  under  irri- 
gation. 

Area  and  distribution  of  the  fine  sandy  loam^ 


Boil  name. 

State  or  ana.! 

AOM. 

Ki>hratA  flB0  Rfmdy  loAm 

Washington  6 

86,273 

1  For  key  to  number  In  this  colunm  see  p.  733. 
STONY  USE  SANDT  LOAM  PHASE. 

Ephrata  stony  fine  sandy  loam.—TblB  type  is  a  fine  sandy  loam  of  rather 
silty  texture  and  carrying  a  large  amount  of  gravel  and  small  bowlders.  Strata 
of  gravel  and  bowlders  are  encountered  at  a  depth  of  6  to  14  inches  and  in 
places  reach  the  surface.  The  type  is  usually  characterized  by  low  undulations 
or  mounds  with  intervening  depressions.  The  type  is  derived  from  glacial  out- 
wash  material  of  basaltic  origin.  Drainage  is  good,  but  the  soil  is  deficient  in 
moisture-retaining  capacity  and  not  well  adapted  to  farming  without  irriga- 
tion. Where  this  is  possible  it  is  well  adapted  to  tree  fruits.  Ordinarily  it  is 
necessary  to  remove  a  large  amount  of  stone  from  the  surface  before  the  land 
can  be  utilized  for  agricultural  purposes. 
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Area  and  distribution  of  the  atony  fine  sandy  loam. 


Soil  name. 

State  or  area.i 

Acres. 

RpliratA  stony  fln<?  SMidy  loam 

Washlpgton  fl 

46,336 

>  For  key  to  mxnib«r  In  this  cotamn  see  p.  783. 
WIND-LAID  ICATBBIAL. 

The  deposits  of  wind-laid  material  are  most  extensively  and  typically  de- 
veloped in  the  Ck>lmnbia  Biver  and  Snake  River  plains  and  in  portions  of  the 
Klamath-Lassen  Peak  district 

The  surface  is  usually  treeless  and  protected  only  by  a  scattering  growth  of 
desert  shrubs  from  the  high  winds  that  prevail  during  certain  periods  of  the 
year.  These  winds  transport  large  quantities  of  fine  material  during  the  pas- 
sage of  dust  storma  In  protected  localities  the  deposition  may  be  augmented  by 
further  accretions  at  recurring  intervals.  The  area  thus  affected  is  largely  de- 
termined by  the  wind  velocity  and  the  natural  protection  offered  by  land  to- 
pography and  vegetation.  The  heavier  mineral  particles  of  soil  are  rolled  along 
the  surface  until  lodged  in  some  protected  locality. 

The  wind-laid  soils  of  the  region  vary  from  a  f^w  inches  to  several  feet  in 
depth.  They  are  derived  predominantly  from  basaltic  rock,  although  some  of 
the  types  include  conspicuous  fragments  of  quartz,  feldspar,  or  other  material 
derived  from  quartz-baring  minerals.  Some  of  the  deposits  are  predominantly 
of  fine  texture  and  of  deep,  loess-like  character.  In  other  districts  coarser  sands 
prevail,  the  material  having  been  derived  from  less  distant  sources.  Most  of 
the  lighter  textured  soils  of  the  region  where  not  of  wind-laid  origin  have  been 
noodifled  to  some  extent  by  eolian  agencies. 

The  soils  of  the  Wind-laid  province  in  the  Northwest^n  Intermountain  re- 
gion, in  so  far  as  encountered  in  the  soil  survey,  are  r^resented  by  the  Walla 
Walla,  Winchester,  and  Quincy  series.  The  topography  is  comparative  flat 
to  undulating  or  rolling,  and  the  surface  In  some  of  the  soil  series  is  subject  to 
the  occurrence  of  wind-blown  mounds,  ridges,  or  dunes. 

Where  favored  by  conditions  of  ample  rainfall  the  soils  of  finer  texture,  such 
as  occur  in  the  Palouse  and  adjacent  districts  in  eastern  Washington,  western 
Idaho,  and  northeastern  Oregon,  are  retentive  of  moisture  and  are  extcaisively 
devoted  to  dry  farming  to  grains  with  excellent  re8alt&  The  arid  districts, 
when  irrigated,  are  adapted  to  the  production  of  alfalfa,  grains,  sugar  beets, 
hops,  truck  and  fruit  crops,  according  to  soil  texture  and  structure,  local  cli- 
matic conditions,  and  other  modifying  conditions.  Owing,  however,  to  limited 
sources  of  water  for  irrigation  or  to  the  deeply  intrenched  position  of  the  main 
streams  extensive  irrigation  of  the  upland  wind-laid  soils  is  often  impossible 
or  can  only  be  secured  by  extensive  and  costly  engineering  operation& 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Quincy  series, — ^The  soils  of  the  Quincy  series  are  grayish  brown  and  usually 
of  loose,  porous  structure.  The  subsoils  are  similar  in  color  and  texture  to  the 
soil,  but  slightly  more  compact.  Large  amounts  of  quartz  fragments  and  dark- 
colored  basaltic  rock  particles,  as  well  as  noticeable  amounts  of  micaceous  ma- 
terial, appear  in  both  soil  and  subsoil.  The  subsoils  are  underlain  by  a  sub- 
stratum of  calcareous  material,  resembling  a  hard  limestone  resting  upon 
rounded,  basaltic  cobbles,  gravels,  and  bowlders  underlain  in  turn  by  basaltic 
bedrock.  The  series  is  of  eolian  origin,  occupying  treeless,  undulating  plains. 
The  surface  is  often  strewn  with  chips  or  fragments  of  the  underlying  cal- 
careous material,  and  varies  In  configuration  from  moderately  smooth  to  wind 
drifted.  Crops  are  apt  to  suffer  somewhat  from  movement  of  the  surface  ma- 
terial by  winda  The  members  of  the  series  cover  extensive  areas  and  often 
grade  imperceptibly  into  each  other  and  into  surrounding  soiis  of  other  series. 
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Area  and  diitributian  of  the  tails  of  the  Quinoy  series. 


Son 


state  or  area.> 


Acns. 


Qqjneymid 

flMnnd 

Twy  flne  8«nd 

sandy  loam 

Una  nady  loam. 


lOt 
Total 


tyflne  sandy  loam.. 


Ore«>n2;  Idaho  4., 
Wasbington  6,  9. . . 

WMhlngtone 

Zdabo4  

Washington 6,  9... 

Washington  g 

do 


42,944 
106.876 

66,612 

29,760 
149,312 

62,976 
9,472 


487,662 


1  For  kay  to  nomben  In  thJsoolonm  see  p.  Ttt. 

WMa  Walla  series,— The  Walla  Walla  aeries  consists  of  sticky,  brown  to 
dark-brown  soils  about  8  feet  deep,  underlain  by  yellow  silt  loam  subsoils  which 
are  often  sticky  and  plastic.  They  are  derived  from  wind-laid  deposits  of 
basaltic  origin.  The  series  occupies  high,  rolling  hills,  often  of  steep  slope. 
The  soils  occur  under  subhumid  climaoc  conditions  and  are  usually  treeless 
and  well  drained.  Wheat  and  barley  are  extensively  grown  with  good  results. 
Oats  are  also  grown  extensively  in  certain  districts,  and  flax,  vegetables,  apples, 
and  cherries  are  produced  to  a  limited  extent 

Area  and  distril^tian  of  the  soU  of  the  WaUa  WaUa  series. 


Boa  name. 

State  or  ina.1 

Acres. 

Wan^  Wan^  «i^t  loam ,., 

IdahoS;Wad>incton8 

287.966 

I  For  key  to  niunbers  in  this  column  see  p.  7SI. 

Winchester  series.—The  soils  and  subsoils  of  the  Winchester  series  are  dark 
gray  to  nearly  black  and  consist  mainly  of  dark-colored  angular  fragments  of 
basalt,  though  a  noticeable  proportion  of  quarts  also  occurs.  Basaltic  pebbles 
are  sometimes  found  in  the  soil  section  anid  upon  the  surface  over  wind-swept 
area&  As  mapped  in  the  Quincy  area,  Washington,  the  material  is  underlain 
at  great  depths  by  rounded  basaltic  glacial  outwash  bowlders  and  gravels.  The 
series  is  of  eolian  origin  and  occupies  undulating,  treeless  plains  or  plateaus. 
The  types  are  extensive  in  area,  grading  imperceptibly  into  the  surrounding 
soil&  The  surface  is  frequently  wind  drifted  or  marked  by  dunes.  The  native 
vegetation  is  typical  of  the  region,  and  the  soils  are  but  poorly  adapted  to  agri- 
culture without  irrigation 

Area  and  distribution  of  the  soils  of  the  Winchester  series. 


SoUname. 

State  or  area.  1 

Acres. 

^Imfhwtw  wmd 

Idaho  1;  Wafllifaigton6 

60,762 

ooarse  send 

87,232 
4' 928 

flu*  send 

do. 7 

Total 

142,912 

>  For  key  to  numhers  in  this  oohimn  see  p.  738. 

the  soil  tyfes  and  their  use. 

Sand  Qboup. 

The  eolian  or  wind-laid  soils  of  the  sand  group  in  the  Northwestern  Inter- 
mountain  region  cover  extensive  areas  in  the  treeless  desert,  wind-swept  plains 
of  Oregon,  Washington,  and  Idaho.  They  have  been  recognised  under  two  soil 
series,  differing  essentially  in  the  color  of  the  soil  and  subsoil  material  and  in 
the  character  of  rock  from  which  they  are  derived. 
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The  surface  is  asually  undulating  and  wind  blown,  and  where  cleared  of 
native  vegetation  or  broken  by  cultivation  crops  often  suffer  from  the  soil  drift- 
ing where  not  protected  by  windbreaks  Surftice  drainage  is  generally  well 
established  and  underdrainage  excessive.  The  soil  material  is  loose  and  In- 
coherent and  surface  waters  are  to  a  large  extent  absorbed  by  the  soil.  The 
water^holding  capacity  is»  however,  low,  and  frequent  and  copious  irrigation 
ordinarily  a  necessity. 

Irrigation  is  not  at  presmt  extensively  practiced,  and  most  of  the  soil  areas 
are  unutilized  or  devoted  to  dry-farmed  grains.  In  favorable  seasons  fair 
results  are  obtained,  but  the  soils  are  subject  to  drought  and  the  average  yields 
are  light  The  soil  is  easily  cultivated  and  requires  but  a  light  farming  equip- 
ment, though  considerable  labor  in  leveling  and  preparing  the  land  for  irriga- 
tion is  frequently  necessary.  Owing  to  the  loose,  porous  character  of  the  sur- 
face material  upon  drying,  which  is  usually  aggravated  by  movement  of  the  soil 
grains  by  wind,  a  superficial  mulch  formed  through  natural  agencies  frequently 
helps  to  protect  it  from  loss  of  subsoil  moisture  by  evaporation  and  renders  the 
soils  more  retentive  of  moisture  than  is  usually  the  case  with  soils  of  sandy 
texture  and  porous  structure. 

Grains,  alfalfki,  and  potatoes  are  the  principal  products  on  the  irrigated  landa 
The  sands  of  this  province  are,  however,  better  adapted  to  early  stone  fruits, 
small  fruits,  melons,  and  early  truck  crops  than  to  general  farm  cropa  This 
is  particularly  true  where  transportation  and  market  conditions  favor  intensive 
troddng  and  where  sufficimt  protection  from  winds  is  afforded.  In  exposed 
areas,  where  intertilled  crops  suffer  from  winds,  the  soils  are  better  utilised 
for  alfalfa  or  some  other  permanent  cover  crop. 

The  soils  are  deficient  in  organic  matter,  and  the  systematic  use  of  green 
manures  or  of  well-decomposed  stable  manure  is  advisable.  They  should 
respond  quickly  to  fertilization,  but  more  frequoit  applications  are  necessary 
tlian  is  the  case  with  the  soils  of  heavier  texture.  Mineral  fertilizers  are  rarely 
necessary.  The  sandy  soils  are  not  adapted  to  the  production  of  hay  crops,  with 
the  possible  exception  of  alfalfa,  while  the  general  farm  crops  do  better  on  the 
heavier  soils.  Under  irrigation,  however,  good  yields  can  be  secured  with  more 
regularity  than  is  possible  under  natural  conditions, 

Quincp  9and. — ^The  soil  is  yellowish  brown  to  reddish  brown  in  color  and  of 
loose,  porous  structure.  The  subsoil  is  somewhat  lighter  in  color  than  the  soil, 
but  similar  in  texture  and  structure  and  occasionally  underlain  by  a  stratum  of 
soft,  cemented  sandy  material.  The  soil  material  is  of  wind-blown  origin, 
derived  mainly  from  basaltic  rock&  The  topography  is  slightly  undulating,  and 
the  surface  is  wind  blown.  The  type  occupies  comparatively  level  desert,  tree- 
less, valley  plains  and  is  wdl  drained.  Under  cultivation  it  drifts  badly  when 
not  protected  by  windbreaks  or  by  surface  vegetation,  but  where  irrigated  and 
protected  from  winds  it  produces  fair  crops  of  grain  and  altelfti,  being  well 
adapted  to  the  latter  crop.  Potatoes  are  also  grown  to  a  limited  extent  with 
good  success. 

W4nche9ter  sand. — The  Winchester  sand  contains  about  equal  amounts  of 
coarse,  medium,  and  fine  sand,  extending  to  a  depth  of  6  feet  or  more.  Below 
the  immediate  surface  the  material  is  slightly  compact,  continuing  to  a  depth 
of  nearly  2  feet,  where  the  structure  becomes  somewhat  porous.  The  topog- 
raphy is  undulating  with  low,  wind-blown  mounds  and  ridges,  with  intervening 
level  basins  or  fiats.  When  cleared  of  native  desert  vegetation  the  surface  is 
pubject  to  serious  wind  drifting.  The  type  is  well  drained  and  requires  leveling 
for  irrigation. 

Area  and  distribution  of  the  sands. 


Soil  name. 

State  or  area.  1 

Acne, 

WWlw-^r.fttB'l 

Idaho  1,  Waflhlngton  6 

Oregon  2,  Idaho  4 

60,752 

42,944 

Total 

03,006 

I  For  ktj  to  numbers  In  this  column  see  p.  733. 
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C0AB8K  SAND  PHASE. 

The  coarse  sand  phase  of  the  sand  group  of  soils  is  r^resented  by  a  tringle 
member.  In  topography,  drainage,  and  adaptability  to  irrigation  and  snsceiiti- 
billty  to  wind  drifting  it  resembles  the  normal  sand  member  of  the  same  series. 
The  soil  material  is  somewhat  coarser,  making  the  stmctnre  more  porous  and 
leachy  and  more  sensitive  to  drought  It  is  not  extensively  utilized  at  present 
and  is  inferior  to  the  normal  members  of  the  sand  group  in  general  agricultural 
value.  It  Is  not  suited  to  the  production  of  general  farm  crops  and  is  limited 
to  a  more  narrow  range  of  possibilities  In  utilisation  than  the  sand  of  the  same 
series  under  which  the  coarse  sand  occur&  With  copious  and  frequent  irriga- 
tion, repeated  cultivation,  and  systematic  use  of  green  manure,  it  can  be  used 
for  mdons  and  early  truck  crops.  Rather  light  yields  are  to  be  anticipated, 
but  the  products  should  be  available  for  early  market  Alfiilfk  might  be  grown 
for  green  manuring  purposes  and  would  probably  prove  of  some  value  for 
pasture  or  hay,  and  would  afford  protection  to  the  surface  In  wlnd-sw^ 
localities. 

Winchester  coarse  sand, — The  Winchester  coarse  sand  is  generally  of  uniform 
texture  and  of  open,  porous  structure  to  a  depth  of  6  feet  or  more.  The  soil 
section  Includes  small  amounts  of  feld^iar  and  mica.  The  sorCace  is  marked 
by  iow,  wind-blown  ridges  and  mounds,  with  irregular,  nearly  flat.  Intervening 
areas.  Drainage  is  well  established  and  the  type  free  from  injurious  amounts 
of  alkali  salt&  Orops  are  subject  to  Injury  at  times  from  movement  of  the  sur- 
face materia]  by  the  winds.    Leveling  is  generally  necessary  for  irrigation. 

Area  and  distribution  of  the  coarse  sand. 


Boflname. 

State  or  area.  1 

Acne. 

Wniphtaigton  6 , . 

87,S32 

1  For  key  to  namber  in  this  oolunm  eee  p.  783. 
Fine  Sand  Gbouf. 

The  soils  of  the  fine  sand  group  occur  under  two  principal  series  of  wind- 
laid  soils  of  the  Northwestern  Intermountaln  region.  They  have  been  enoooB- 
tered  less  frequently  than  the  sands  of  the  province  occurring  und^  the  same 
series. 

Like  the  soils  of  the  sand  group  they  occupy  comparatively  level,  tretiess, 
desert  plains,  often  of  hummocky,  wind-blown  surface,  and  are  of  porous,  inco- 
herent structure.  Surface  drainage  is  usually  well  established  except  in  local 
incliuled  flats  or  baslnllke  depressions,  and  nnderdrainage  is  generally  excesrtve. 
The  soils  and  subsoils  are  usually  deep,  except  in  a  shallow  phase  of  the  Qoincy 
fine  sand. 

The  soil  is  easily  cultivated  and  requires  but  light  farming  equipment  Oon- 
slderable  labor  in  leveling  is  generally  necessary  In  preparing  the  land  for  irri- 
gation. Crops  in  exposed  areas  are  sometimes  subject  to  injury  from  movement 
of  soil  particles  by  winds  where  not  protected  by  windbreaks  or  cover  crops. 
The  production  of  dry-farmed  grains  is  the  principal  use  of  these  soils  at  inres- 
ent,  a  large  portion  of  the  areas  being  allowed  to  stand  idle. 

Under  intensive  cultivation  the  fine  sands  are  superior  to  the  sands  in  mois- 
ture-retaining capacity.  They  are  suited  to  products  of  the  same  general  char- 
acter, including  in  particular  stone  flruits,  small  fruits,  melons,  and  early  truck 
crops.  They  are  probably  better  adapted  to  the  production  of  alfalfa,  forage 
crops,  and  grains  than  the  sands,  and  where  subject  to  wind  drifting  can  prob- 
ably best  be  utilized  for  alfolfa.  They  are  deficient  in  humus,  and  Uie  applica- 
tion of  organic  manures,  preferably  of  green  crops,  should  be  systematically  and 
frequently  practiced. 

Quincy  fine  sand, — ^The  soil  is  of  loose,  incoherent  structure,  with  a  noticeable 
content  of  coarse  sand  and  calcareous  fragments  or  chips  in  the  shallower  areas. 
The  subsoil  is  similar  to  the  soil  and  sometimes  carries  noticeable  amounts  of 
coarse  sand  particles.  The  surface  is  usually  undulating  ond  often  drifted  into 
duuelike  ridges,  or  mounds.  The  type  is  well  drained.  The  underlying  calcare- 
ous DiateriRl  and  rock  nre  found  sometimes  at  a  depth  of  5  to  10  feet  or  less, 
but  usually  occur  at  greater  depths.    Considering  the  loose,  porous  texture  and 
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structure,  the  type  is  fairly  reteatlye  of  moisture  and  produces  good  crops  of 
grain  by  dry  farming  In  favorable  seasons.  It  requires  surface  leveling  for 
Irrigation.  With  Irrigation  alfalfa,  tree  and  small  fruits,  and  early  truck 
crops  can  be  grown. 

Winchester  fine  sand. — ^Thls  type  Is  of  open,  porous  structure  and  generally 
extends  to  a  depth  of  6  feet  or  more  with  but  little  variation  In  color  or 
texture,  save  that  a  noticeable  amount  of  medium  to  coarse  sand  is  generally 
evident  In  the  surface  material.  The  surface  is  marked  by  low,  wind-blown 
ridges  and  mounds  inclosing  intervening  flat  depressions.  Drainage  is  excessive 
and  the  type  subject  to  drought  when  dry  farmed.  When  leveled  and  irri- 
gated it  is  well  adapted  to  alfalfa  and  other  crops  except  over  the  shallower 
firea& 

Area  and  distribution  of  the  fine  sands. 


Soil  name. 

State  or  area.  ^ 

Acres. 

Q^^toyflQ^auid.  .  . 

W^hliMTt^^  A  Q 

106,976 
4;M8 

WliiAhfater  flue  ifWX*i 

Wilmington  4' . 

Total 

111,604 

*  JTor  key  to  numbers  in  this  oolonm  see  p.  733. 
VKBT  SINE  SAND  PHASE. 

Very  fine  sand  has  been  encountered  under  one  soil  series  in  this  province. 

The  topography  is  subject  to  a  wider  range  than  is  the  case  with  the  normal 
fine  sands  of  the  province,  the  very  fine  sand  occupying  rolling  to  hilly  areas 
as  well  as  the  level  or  gently  undulating  plains.  The  hilly  areas  are  not 
generally  adapted  to  irrigation  on  account  of  Irregular  surface  contour  and 
owing  to  difficulty  in  obtaining  local  water  supply  or  in  conveying  water  to  the 
elevated  areas  from  distant  sources  The  topography  is,  however,  rarely  of 
so  rough  a  character  as  to  preclude  the  use  of  farm  machinery,  and  the  soil 
is  devoted  quite  extensively  to  dry-fkrmed  grain  production. 

The  soil  material  is  finer  and  more  loamy  than  the  fine  sand  under  normal 
conditions,  and  superior  in  moisture-retaining  capacity.  The  structure  is  loose 
and  friable,  though  more  coherent  than  the  members  of  the  fine  sand  and 
sand  groupa  It  is  somewhat  subject  to  wind  drifting,  and  Irrigable  areas 
usually  require  leveling  in  preparing  the  land  for  cultivation.  Only  a  light 
farming  equipment  is  required  in  cultivation,  but  a  heavier  type  of  farming 
implements  and  draft  stock  is  necessary  in  preparing  the  land  for  irrigation 
or  in  the  cultivation  of  the  more  elevated,  hilly  areas. 

The  very  fine  sand,  so  far  as  encountered,  where  incapable  of  irrigation  can 
not  well  be  utilized  for  the  production  of  other  than  shallow- rooted  grains 
or  drought-resistant  forage  crops.  Where  irrigated,  exposed  areas  not  under- 
lain 1^  impervious  substratum  at  shallow  depths  are  best  utilized  for  the  pro- 
duction of  alfalfa.  Watermelons,  cantaloupes,  and  early  truck  crops  and  tree 
and  small  fruits  can  be  grown  under  favorable  conditions  of  irrigation,  depth 
of  soil,  and  market  facilities.  The  phase  is  somewhat  better  adai>ted  to  gen- 
eral farming  than  the  lighter  textured  soils  of  the  province,  and  where  irri- 
gated is  closely  allied  in  crop  adaptation  with  the  fine  sandy  loams  of  the 
same  series. 

Quinoy  very  fine  sand. — ^The  surface  soil  has  an  average  depth  of  12  to  15 
inches.  The  subsoil  consist?  of  n  fine  sandy  loam  grading  at  times  into  a  fine 
or  very  fine  sand  with  a  noticeable  content  of  silt  over  the  deeper  portions  of 
the  subsoil.  Small  wind-blown  mounds  and  ridges  are  a  common  surface 
feature.  The  type  as  mapped  in  the  Quincy  area,  Washington,  Includes  a 
hilly  phase  of  rolling,  elevated  topography,  in  which  the  underlying,  calcareous 
material  sometimes  occurs  at  relatively  shallow  depths.  Drainage  Is  good 
and  the  type  generally  free  from  alkali.  Dry  farming  in  seasons  of  favorable 
rainfall  ^ves  fairly  good  results.  Irrigated  crops  can  be  grown,  but  the  land 
generally  requires  leveling  before  water  can  be  applied. 
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Area  and  disirilnUion  of  the  very  fine  9and. 


Soflname. 

State  or  wca.1 

Alarm. 

Qnfnny  vfry  llliif  fluid .      . 

«,S12 

1  For  key  to  nomber  in  tUi  oolamn  see  p.  733. 
Sanot  Loam  Oboup. 

Tbe  Bandy  loam  group  of  the  Wind-laid  province  in  this  region,  in  so  for  as 
recognised  by  the  soil  surveys,  is  limited  to  the  sandy  loam  member  of  the 
Quincy  series.  This  has  been  encountered  in  only  one  area  surveyed  where  it 
is  of  extensive  occurrence. 

The  topography  is  comparattvely  level  and  surface  drainage  is  frequently 
poorly  developed.  Underdrainage  is  excellent  and  in  many  places  excessive. 
The  surface  contour  is  irregular  owing  to  drifting,  and  leveling  is  ordinarily 
necessary  in  preparing  land  for  irrigation. 

This  type  occurs  under  arid  conditions  and  sui^>orts  only  a  natural  desert 
growth.  The  structure  is  porous  and  it  is  deficient  in  moisture-retaining  capac- 
ity.   Irrigation  is  ordinarily  necessary  for  any  form  of  successful  agriculture. 

Grains,  potatoes,  and  alfalfa  are  the  principal  crops  grown  under  irrigation. 
In  crop  adaptation  it  does  not  depart  widely  from  the  fine  sand  and  very  fine 
sand  of  the  province.  It  is  best  adapted  to  the  production  of  melons,  truck 
crops»  and  small  fruits,  and  to  a  light  type  of  general  farming.  Tree  fruits 
could  probably  be  grown  under  favorable  climatic  condltiona  In  exposed 
localities  the  type  is  best  utilised  for  the  production  of  alfalfa. 

Cultivation  is  eafly  and  only  a  light  fiirming  equi[«nent  is  required. 

Quincy  $andy  loom.— The  surface  soU  is  a  yellowish-brown,  rather  eoarse 
textured,  loose,  porous  sandy  loam.  The  subsoil  in  the  upper  portion  is  similar 
to  the  soil,  grading  into  a  dark-colored,  coarse  sandy  loam,  in  the  lower  part  of 
the  soil  section.  The  type  occupies  comparatively  level  to  gently  undulating 
treeless  plains,  the  surface  being  uneven  and  wind  blown  and  requiring  leveling 
for  irrigation  purposes.  Drainage  is  poorly  established  but  surface  waters  are 
readily  removed  owing  to  the  porous  subsoil.  The  type  is  of  wind-laid  origin, 
though  a  portion  of  the  material  is  probably  stream  d^xwited,  modified  some- 
what by  wind  action.  The  soil  and  subsoil  material  aro  derived  from  crystal- 
line and  basaltic  rocks,  the  dark  colored  upper  subsoil  being  mainly  of  basaltic 
origin.  Small  grains,  alfalfa,  and  potatoes  constitute  the  main  products  of  the 
type.    It  is  best  adapted  to  alftilfa,  potatoes,  and  early  truck  crops. 

Area  and  distriJmtUm  of  the  sandy  loam. 


Boil  name. 

State  or  area.  1 

Aora. 

Qnlncy  nuody  loam 

Triftho  1 

39,700 

i  For  key  to  namber  In  tbls  oolumn  see  p.  733. 
Fine  Sandy  Loam  Gboup. 

The  soils  of  the  fine  sandy  loam  group  are  represented  by  a  single  member 
occurring  under  the  Quincy  series. 

In  the  Yakima  area,  Washington,  the  type  carries  a  large  quantity  of  stones 
and  bowlders  and  is  of  minor  agricultural  value,  with  only  local  areas  of  arable 
land.  In  the  Quincy  area,  Washington,  a  calcareous  hardpan  layer  often  occurs 
at  shallow  depth,  which  will,  under  irrigation,  limit  underdrainage  and  the 
suitability  of  the  soil  to  the  culture  of  alfalfa,  tree  fruits,  or  other  deep-rooted 
crops. 

The  soil  material  is  porous  and  frequently  drifted  by  winds.  Moro  or  less 
leveling  is  generally  required  in  preparing  the  land  for  irrigation.  Crops  upon 
exposed  areas  sometimes  suffer  from  the  drifting  of  the  soil  particles  by  winds 
although  this  feature  is  less  pronounced  than  on  the  soils  of  lighter  texture. 
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The  soil  is  easily  culUvated  and  requires  but  a  light  farming  equipm^t  It 
is  rather  defici^it  in  moisture-retaining  capacity  and  is  not  economically  utilized 
for  dry  farmed  crops  where  capable  of  irrigation.  It  is  at  present  devoted 
mainly  to  the  culture  of  grass  without  irrigation,  but  average  yields  are  light 
owing  to  deficient  rainfall.  Where  favored  by  topography,  irrigated  and  free 
from  stones  it  is  well  adapted  to  the  production  of  truck  crops,  apples,  and 
stone  fruits,  grapes,  and  small  fruits  and  to  general  farming,  including  alftilfti 
and  grain  production. 

Quinoy  fine  sandy  loam,— The  soil  is  from  12  to  15  inches  deep.  The  subsoil  is 
slightly  lighter  than  the  surface  soil,  rather  compact,  and  rests  upon  the  cal- 
careous substratum  characteristic  of  the  series  and  typically  encountered  at  a 
depth  of  5  feet  or  more,  but  which  in  this  type  frequently  lies  nearer  the  sur- 
face. The  topography  is  level  to  undulating  with  numerous  low  wind-blown 
mounds  and  ridges.  The  type  consists  of  wind-laid  deposits  derived  from 
basaltic  and  crystalline  rocks.  It  is  well  adapted  to  irrigated  crops,  but  deficient 
in  moisture-retaining  capacity  when  dry  farmed. 

Area  and  distribution  of  the  fine  sandy  loam. 


Soil  name. 

State  or  &rea.i 

Acrw. 

Qii|n^  fhifi  mn^y  loam 

WAphlngtm  ff,ft.         ,   , .      . 

140,812 

I  For  key  to  numlMn  in  thieeotDiim  lee  p.  733. 
8ILTY  TINE  BANDT  LOAM  PHASE. 

Silty  fine  sandy  loam  occurs  only  under  the  Quincy  series.  In  texture  it 
differs  from  the  normal  fine  sandy  loam  of  the  same  series  in  having  a  higher 
proportion  of  soil  particles  of  the  finer  grades  and  consisting  principally  of  silty 
material. 

It  occupies  undulating  to  rolling,  treeless  desert  plains,  which  are,  however, 
more  frequently  dissected  or  broken  than  is  the  case  where  occupied  by  the 
lighter  textured  soils  of  the  same  series.  The  surface  material  is  more  loamy 
in  character,  is  quite  sticky  when  wet,  less  subject  to  wind  drifting,  and  pos- 
sesses a  tendency  to  puddle  if  cultivated  when  wet  and  to  bake  upon  exposure. 
The  soil  requires  a  heavier  farming  equipment  than  those  of  the  normal  fine 
sandy  loam  or  lighter  groups,  but  is  friable  under  cultivation,  is  readily  main- 
tained in  a  favorable  condition  of  tilth,  and  is  more  retentive  of  moisture  than 
the  wind-blown  soils  of  lighter  texture  in  the  Northwestern  Intermountain 
Province. 

Drainage  is  not  excessively  developed,  as  is  the  case  with  the  lighter  soils  of 
the  Quincy  series,  and  under  irrigation  artificial  drainage  will  in  some  localities 
be  necessary. 

The  silty  fine  sandy  loam  is  closely  allied  with  the  silt  loams  of  the  province 
in  adaptation  to  agriculture.  Under  irrigation  the  general  farm  crops,  particu- 
larly alfalffei,  grains,  and  forage  crops,  can  be  gro¥m  readily.  Under  favorable 
conditions  of  drainage,  climate,  and  market  facilities  the  type  is  well  suited  to 
the  production  of  fruits  and  truck  cropa  It  is  less  suitable  for  early  fruits  and 
trucli  than  the  fine  sandy  loam  and  lighter  soils  of  the  province. 

Quincy  silty  fine  sandy  loam, — ^The  soU,  to  a  depth  of  10  to  24  inches,  is  a 
light  yellowish-brown,  friable  and  rather  compact  fine  sandy  loam,  carrying  a 
relatively  high  percentage  of  silt  It  is  inclined  to  crack  and  clod  unless 
plowed  under  proper  moisture  conditions.  The  subsoil  is  a  compact,  grayish 
silty  fine  sandy  loam  or  silt  loam.  The  topography  is  level  to  rolling  and  the 
surface  often  dissected  by  deep,  narrow  ravines  or  erosion  channels.  Shallow 
drifts  of  fine  sands  sometimes  occur.  The  type  is  ftiirly  retentive  of  moisture 
under  cultivation  and  adapted  to  dry-farmed  grains  in  favorable  seasons. 
Under  irrigation  it  is  suitable  for  the  production  of  fruits,  vegetables,  and 
alfalfa,  but  in  some  places  would  require  artificial  drainage. 
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Area  and  distribution  of  the  sUty  fine  sandy  loam. 


BoUnamtt. 

State  or  ana.! 

Aem. 

<>Pt*M7  ffHtr  fliw -n»'*T  Iffftm 

Waahlngtoi  ft 

82,975 

1  For  key  to  muabar  In  thii  oolumn  ne  p.  788. 
Silt  Loam  Gboxip. 

Sollfl  of  the  silt  loam  group  occur  un^er  two  series  widely  distributed  ovw 
tbe  Northwestern  Intermountain  region.  They  have  been  encountered  in  several 
areas  surveyed. 

These  two  members  of  the  group  vary  widdy  in  topography  and  drainage,  one 
occurring  in  areas  of  treeless,  desert  plains  and  occupying  undulating  depres- 
sions of  rather  poorly  developed  drainage  while  the  other  occupies  roiling, 
hilly  areas  over  which  drainage  is  excessive  developed. 

The  soils  are  usually  of  good  d^th  and  underlain  by  subsoils  of  high  water- 
holding  capacity.  Tliey  are  usually  sticky  when  wet  and  where  poorly  drained 
puddle  readily  and  bake  and  crack  upon  subsequent  exposure.  Where  well 
drained  they  are  friable  under  cultivation  and  readily  assume  a  mellow  struc- 
tural condition.  They  require  a  heavier  ftirming  equipment  tlian  the  lighter 
soils  of  the  province  and  are  better  adapted  to  general  farming  purposes.  The 
rolling  and  hilly  areas  not  susceptible  of  irrigation  are  extensively  utilised  for 
the  production  of  wheat  and  barley.  Where  irrigated,  grains,  alfalfa,  vegetables, 
tree  and  small  fruits  are  grown.  Alfftlfla  can  usually  be  grown  in  the  irrigated 
districts.  The  soils  of  lighter  texture  are  better  suited  to  the  commercial  pro- 
duction of  early  fruits  and  truck  crops,  but  apples,  late  cherries,  and  other  stone 
fruits,  small  faults,  and  staple  vegetables  fbr  general  market,  canning,  or  pre- 
serving purposes  can  be  profitably  grown  upon  the  silt  loams  under  favorable 
conditions. 

Quinoy  sUt  Zoam.-— The  soil  consists  of  about  10  inches  of  light  yellowish- 
brown  to  light-gray  silt  loam,  carrying  large  amounts  of  very  fine  sand  and  but 
little  clay.  It  is  rather  compact  and  tenAi  to  bake  and  crack  upon  exposure. 
The  subsoil  is  a  light  grayish-brown  silt  loam,  but  is  ordinarily  slightly  lighter 
in  color  than  the  soil.  It  occupies  broad,  shallow  depressions  of  gently  sloping 
or  gently  undulating  topography,  wind  drifting  being  unusual.  Where  culti- 
vated the  soil  is  retentive  of  moisture  and  under  irrigation  is  adapted  to  grains, 
vegetables,  alfalfa,  and  fruits.  Much  of  the  type  requires  artificial  drainage  If 
extensively  irrigated. 

WaUa  WaUa  silt  loam. — ^This  type  consists  of  a  very  sticky  brown  to  black 
silt  loam  or  loam  about  8  feet  deep,  underlain  by  a  silt  loam.  The  type  is  of 
wind-blown  origin,  derived  mainly  from  basaltic  material.  It  occupies  very 
high,  steep  hills.  Wheat  and  barley  and  other  grains  do  well  without  irriga- 
tion, giving  large  yields.  Under  irrigation  die  type  is  adapted  to  vegetables, 
apples,  cherries,  and  other  fruits. 

Area  and  distrilmtion  of  the  silt  loams. 


Sou 


state  or  I 


Aorea. 


WaUa  WaUa  aUt  loam. 
QnlDoj  rilt  loam 


Idaho  8;  Waahingtaa  6, 8. . 
Washington  6 


9S7,0Se 
9,471 


Total. 


207,408 


1  For  kay  to  numlMn  ia  tiila  oolumn  aee  p.  738. 

ALIfUVIAL  VAN  AND  VALLXT  mJJNO  ICATBBIAIi. 

The  soils  derived  from  the  alluvial  tan  and  valley  filling  material  have  been 
encountered  only  in  limited  areas  within  the  region.  Some  of  these  are  agri- 
culturally Important,  while  others  represent  Inextensive  local  soil  bodies  which 
are  comparatively  insignificant 
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In  many  localities  the  soil  consists  of  typical  alluvial  fan  deposits  distributed 
by  streams,  often  of  Intermittent  character,  emerging  from  mountain  canyons 
or  ravines  in  the  adjacent  uplands.  In  others  the  material  occupies  sloping  to 
nearly  level  alluvial  foot  slopes,  formed  mainly  through  the  deposition  of 
material  transported  from  higher  levels  by  surface  sheet  wash  or  intermittent . 
streams. 

In  so  far  as  mapped  the  soils  are  confined  to  three  soil  series,  each  of  which 
is  represented  by  only  a  few  membera 

The  material  from  which  the  soils  Is  derived  embraces  basaltic,  granitic,  or 
related  quartz  bearing  crystalline  and  to  some  extent  sedimentary  rocks.  Some 
of  the  deposits  Include  an  admixture  of  material  from  all  these  sources  and  are 
represented  by  the  Hutchinson  series,  which  has  been  encountered  at  the  foot 
of  the  Blue  Mountains  in  northeasteiyi  Oregon.  Others  are  made  up  of  an 
admixture  of  material  from  basic  and  acid  igneous  rocks,  the  material  derived 
from  sedimentary  rocks  being  absent  The  material  of  this  character  is  repre- 
sented in  the  soils  of  the  Baker  series  occurring  at  the  foot  of  the  Blue  Moun- 
tains and  also  in  the  Klamath-Lassen  Peak  district.  Local  areas  of  deposits 
assigned  to  this  province  derived  from  basaltic  material  and  occupying  local 
poorly  drained,  depressed  areas  in  the  region  of  the  Columbia  River  plains 
are  included  under  the  Naylor  series. 

In  agricultural  importance  the  soils  of  the  province  are  subject  to  wide 
variation,  depending  upon  local  conditions  of  rainfall,  drainage*  and  facilities 
for  irrigation. 

DESCRIPTION    OF  THE  SOIL  SERIES. 

Baker  aeries, — ^The  soils  are  light  gray  to  yellowish  brown  or  brown,  with  yel- 
low or  yellowish-brown  subsoils  frequently  similar  to  the  surface  soil  in  color, 
texture,  and  structure,  but  becoming  heavier  in  texture  with  depth.  The  series 
is  derived  from  basaltic  and  crystalline  rocks  and  consists  of  alluvial  stream 
outwash  or  fan  deposits.  The  soils  are  sometimes  poorly  drained  under  irriga- 
tion and  subject  to  the  accumulation  of  alkali  salts.  Under  favorable  condi- 
tions of  climate,  rainfall,  and  drainage,  alfalfa,  grains,  potatoes,  and  other 
vegetables  and  fruits  can  be  grown. 

Area  athd  distrilmtion  of  the  soils  of  the  Baker  series. 


Soil  name. 

State  or  area.* 

Actes. 

Bii1[fflr  fkF^  Handy  loam 

Oreg<m2;  CallforDlaT 

17,380 

loani ....'. -.,,-...,,- 

10,816 

Total 

38,096 

1  For  key  to  numbers  in  thJa  column  see  p.  733. 

Hutchinson  series. — The  soils  are  predominantly  brown  to  dark  brown  or 
black,  underlain  by  gray,  grayish-brown,  or  yellowish  subsoils.  Variations  in 
texture  occur  throughout  the  soil  section,  the  upper  subsoil  often  being  heavier 
than  the  soil  and  the  lower  subsoil  and  sometimes  being  cemented  into  a  cal- 
cium carbonate  hardpan.  The  soils  of  the  series  consist  of  alluvial  ftui  and 
alluvial  foot-slope  deposits,  with  an  admixture  in  places  of  true  colluvial  ma- 
t^lal.  They  are  derived  prevailingly  from  quartz-bearing  granitic  rocks,  with 
an  admixture  in  places  of  effusive  or  sedimentary  rocks.  They  occupy  sloping 
to  nearly  level  situations  adjacent  to  mountains  and  foothills  and  are  sometimes 
broken  by  eroded  stream  valleys.  Drainage  is  ordinarily  well  established  and 
the  soils  generally  free  from  injurious  accumulations  of  alkali  salts.  Consider- 
able areas  are  unutilized  except  for  grazing  purposes,  owing  to  the  lack  of 
irrigation  facilities  Where  water  for  such  purposes  is  available  the  soils  are 
adapted  to  grains,  hay  crops,  and  tree  fruits,  depending  upon  the  texture  and 
local  conditions. 

79ei»— 18 88 
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Area  and  dMrilmtion  of  the  soils  of  the  HMichinson  series. 


Boll  name. 

SUteorina.! 

Acra. 

Tfnf^hfnfffpi  loun 

Onconl 

ao,7M 

gnTellyliMiii 

.^?!^....:::::::::::::::::::: 

17|216 

Total 

48,000 

1  For  key  to  number  In  thle  ootaimn  aee  p.  733. 

Vaylor  series. — ^The  soils  and  subsoils  are  gray  to  drab  when  dry,  becoming 
darker  when  wet,  and  underlain  by  a  stratum  of  rounded  basaltic  gravel  and 
bowlders  or  by  basaltic  bedrock,  usually  at  lees  than  6  feet  They  occupy  tree- 
less depressions  in  the  upland  desert  plains  or  plateaus  or  the  channels  of  old 
glacial  streams.  The  material  is  apparently  of  basaltic  origin  and  consists  of 
old  alluvial  glacial  outwash  deposits  or  the  product  of  erosion  from  soils  of 
the  Bphrata  series.  In  some  places  the  soil  has  been  modified  by  wind-laid 
material,  and  in  the  vicinity  of  steep  bluffs  by  accretions  of  colluvial  material 
The  topography  is  usually  level  and  the  soils  poorly  drained  and  subject  to  tbe 
accumulation  of  injurious  amounts  of  alkali  salts. 

Area  and  distribution  of  the  soil  of  the  Naylor  series. 


Soil  name. 

State  or  araa.1 

Acnt. 

Naylor  rilt  loam 

WaahlngtoD  A 

8,308 

1  For  key  to  number  In  this  oolnmn  eee  p.  733. 
THE  SOIL  TTFBB  AND  THEIR  T70E. 

The  soils  of  the  Northwestern  Intermountain  region,  derived  from  alluvial 
f^  and  valley-fllllng  material,  are  represented  by  one  fine  sandy  loam,  two 
loams,  one  gravelly  loam,  and  one  silt  loam  type,  occurring  und«r  the  Baker, 
Hutchinson,  and  Naylor  series. 

The  topography  varies  from  flat  to  moderately  sloping.  The  surface  hi  the 
more  elevated  areas  Is  sometimes  broken  by  ravines,  gullies,  or  precipitous 
slopes  of  deeply  eroded  stream  valleys.  In  general,  however,  it  is  of  r^^ilftr 
contour  and  favorable  to  the  distribution  of  irrigation  waters.  Drainage  is 
well  established,  except  In  some  of  the  lower^lying  areas  along  the  foot  slopes 
where  seepage  waters  from  irrigation  accumulate,  and  in  low-lying,  depressed 
areas  occupied  by  the  Naylor  silt  loam.  Alkali  salts  sometimes  occur  in  inju- 
rious amounts  in  poorly  drained  areas.  Climatic  conditions  are  not  goierally 
favorable  to  the  development  of  agriculture  without  irrigation.  ,  The  larger 
unirrigated  areas  are  utilized  for  grazing. 

Where  irrigated  the  soils  are  devoted  mainly  to  general  fiurm  products  con- 
sisting principally  of  wheat,  oats»  barley,  alfalfa,  timothy,  and  clover.  Under 
favorable  conditions  the  fine  sandy  loam  is  utilized  to  some  extent  for  the  pro- 
duction of  potatoes,  tree  fruits,  and  vegetables,  to  which  it  is  well  suited.  The 
loam  types  require  a  heavier  farming  equipment  and  more  careful  tillage  than 
the  fine  sandy  loam.  Where  well  drained  they  are  friable,  easily  cultivated, 
and  retain  moisture  well.  They  are  better  adapted  to  the  production  of  timothy 
or  other  grasses  and  to  general  farming  of  the  heavier  type  than  the  fine  sandy 
loam  of  the  province.  They  are  not  usually  so  well  suited  to  early  fruit  or 
vegetables^  but  well-drained  areas  of  suitable  topography  can  be  used  for  late 
vegetables,  apples,  and  pears  with  good  results. 

The  gravelly  loam  type  often  contains  a  large  content  of  gravel  and  some- 
times an  excessive  amount  of  large  bowlders  or  stone  fragments.  This  material 
renders  the  type  rather  deficient  in  moisture-retaining  capacity  and  subject  to 
drought  Irrigation  under  such  conditions  becomes  necessary  at  more  frequent 
Intervals  than  upon  the  normal  loam  members  of  the  same  series.  Under 
similar  conditions  it  will  probably  prove  better  adapted  to  fruits  requiring 
early,  well-drained  soils  than  to  general  fiirming. 
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The  Bilt  loam,  which  Is  the  only  member  occurrlni;  under  the  Naylor  series,  is 
of  limited  extent  It  Is  poorly  drained  and  but  little  atHised  for  agricoltnre. 
Where  well  drained  and  capable  of  irrigation  it  should  prove  suitable  for  the 
production  of  hay  and  grain  crops. 

Fine  Sandt  Loam  Qboxtp. 

B€iker  fine  sandy  loam, — ^The  soil  is  a  smooth  fine  sandy  loam  of  light  gray  to 
light  brown  color.  The  subsoil  is  of  yellowish  brown  color  and  is  quite  similar 
in  general  color  and  character  to  the  soil  material.  The  type  consists  of  alluvial 
deposits  derived  predominantly  from  basaltic  rock  and  distributed  as  alluvial 
slope  or  fan  materia]  by  surface  sheet  wash  or  intermittent  streams  The  type 
possesses  high  capillarity,  and  where  occurring  under  conditions  of  deficient 
natural  drainage  is,  under  irrigation,  apt  to  accumulate  alkali  salts.  Where 
well  drained  and  Irrigated  it  is  well  adapted  to  alfalfa,  grains,  fruit,  and  gar- 
den products. 

Area  and  dUtribution  of  the  fine  sandy  loam. 


Boflname. 

State  or  area.> 

AONB. 

JMm  floe  mndy  loam 

Orego&3;GaUf(niila7 

17,a» 

i  For  key  to  numbers  in  this  column  see  p.  788. 
Loam  Qboxtp. 

Baker  loam. — ^The  soil  is  a  light-gray  to  yellowish-brown  loam,  underlain  by  a 
yellow  or  yellowish-brown  subsoil,  generally  of  somewhat  heavier  texture  and 
more  compact  structure  in  its  deeper  portions  than  the  soil  material.  The  type 
is  of  alluvial  origin  and  derived  from  crystalline  and  basaltic  rocka  It  ooco- 
pies  alluvial  slopes  or  plains  and  alluvial  fans,  and  represents  material  trans- 
ported by  surface  waters  or  by  minor  intermittent  streams.  Natural  drainage 
is  somewhat  deficient  under  irrigation  and  the  soil  apt  to  accumulate  alkali 
salts.  Under  favorable  conditions  grains,  hay  crops,  fruits,  and  vegetables  can 
be  grown. 

Hutchinson  kK»m.~This  type  consists  of  a  loam,  sometimes  approaching  a 
fine  sandy  loam  of  rather  loose  porous  structure,  from  12  to  24  inches  deep, 
underlain  by  a  gritty  subsoil  of  lighter  color,  compact  structure,  and  heavy  tex- 
ture. Fine  angular  gravel  is  sometimes  present  in  the  soil  section,  often  form- 
ing a  hardpan  in  the  subsoil.  The  type  occurs  upon  mesa  lands  and  lower  foot 
slopes  and  is  well  drained  and  free  from  alkali.  Under  irrigation  it  is  adapted 
to  the  production  of  alfalfii,  clover,  timothy,  grains,  and  fruits. 

Area  and  distribution  of  the  loams. 


Boflname. 

State  or  area.i 

Acres. 

Wfiti^f"!"!! loam ..  . 

Oreeonl 

80,784 
]0,8U 

BiiVffr  loam t 

."v.™.. :::::.::::;::::::;;:: 

TMal 

41,800 

1  For  key  to  number  in  this  column  see  p.  788. 
GRAVELLY  LOAM   PHASE. 

Hutchinson  oravelly  loam. — The  surface  soil  consists  of  a  dark-brown  sandy 
loam  to  fine  sandy  loam  with  a  gravel  content  ranging  as  high  as  00  or  60  per 
cent  In  the  vicinity  of  stream  channels  the  soil  often  becomes  quite  stony,  con- 
tf sting  largely  of  bowlders  with  but  little  Interstitial  material.  The  upper  sab- 
soil  is  similar  in  general  character  to  the  surface  soil  and  is  underlain  to  a  depth 
of  16  to  24  inches  by  graved  and  bowlders  or  by  rock  conglomerate.  The  type 
consists  of  alluvial  fan  and  foot-slope  deposits  of  intermittent  stream  or  sheet- 
■urface  waters.  It  occupies  nearly  level  to  moderately  sloping  areas,  is  generally 
well  drained  and  free  from  injurious  accumulations  of  alkali  salts.    Wheat,  oats, 
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barley,  doTer,  and  alftilfa  are  the  principal  cropB  grown.    More  freauent  irriga- 
tion is  required  than  on  the  surrounding  aoila  of  heavier  texture. 

Area  and  distribution  of  the  gravelly  loam. 
Soflname. 


HatchJnsoo  gimTeUy  loam Oregoii  1 


State  or  area.^ 


Acras. 


17,21« 


I  For  key  to  number  in  this  oolomn  see  p.  733. 

Silt  Ix»am  Gboup. 

Naylor  sUt  loam. — The  surface  soil  is  of  variable  texture,  in  places  approach- 
ing a  fine  sandy  loam.  It  has  a  gray  color  when  dry  and  becomes  dark  dnib 
when  wet  The  subsoil  is  similar  to  the  soil  and  is  usually  underlain  by  bed 
roclt  or  basaltic  bowlders  at  a  depth  of  2  to  10  feet.  The  surface  is  g^ieraUy 
level,  poorly  drained,  and  covered  by  alkali-resisting  plants.  Thorough  drain- 
age and  the  removal  of  alknli  are  necessary  before  any  effective  utilization  of 
this  type  is  possible. 

Area  and  distribution  of  the  sUt  loam. 


Soil  name. 

State  or  area.i 

Acras. 

Naylor  lilt  kMun 

•    8,8W 

1  For  key  to  number  in  tliis  column  see  p.  733. 
BIVBB  FLOOD  PLAIN  MATEBLAL. 

The  soils  derived  from  the  alluvial  material  of  the  River  Flood  plains  and 
temices  are  of  compHratively  smnll  area,  owing  to  the  foct  that  the  larger 
streams  usually  traverse  deeply  entrenched,  narrow  valleys.  In  some  of  the 
tributary  valleys,  particularly  those  entering  the  Ck)lumbia  River  from  the 
west  in  Washington,  quite  extensive  areas  of  stream-terrace  deposits  occur. 
These  are  highly  developed  to  intensive  agriculture  under  irrigation,  and  in- 
clude portions  of  the  fruit-producing  districts  of  the  Yakima  and  Wenatchee 
valley& 

The  material  from  which  the  soils  of  the  River  E^ood  plains  in  this  region 
are  derived  is  predominantly  of  basaltic  origin.  In  some  of  the  deposits  of  the 
larger  streams,  often  transported  from  great  distances  and  from  a  source  en- 
tirely outside  the  Northwestern  Intermonntain  region,  material  derived  from 
granitic  or  related  quartz-bearing  crystalline  rocks  is  encountered,  ftlaterlal 
derived  from  sedimentary  rocks  enters  into  the  alluvial  flood  plain  and  terrace 
soils  of  this  region  to  but  a  limited  extent. 

Some  of  the  soils  of  the  province  have  been  encountered  in  widely  separated 
areas  and  are  extensively  developed..  Others  have  been  recognized  only  as  of 
local  and  inextensive  occurrence.  The  more  important  include  those  of  the 
Takima,  Boise,  Beverly,  and  Caldwell  series. 

The  areas  of  soils  derived  from  stream-laid  deposits  or  River  Flood  plain 
material  are  most  favorably  situated  of  any  of  the  region  with  regard  to  water 
supply  and  adaptability  to  irrigation.  For  this  reason  they  are  more  highly 
developed,  and  in  the  agricultural  districts  to  which  the  soil  surveys  have  been 
mainly  confined  are  represented  by  a  relatively  large  number  of  soil  series,  some 
of  which  are  extensively  used  for  alfalfa  or  other  general  farm  crops,  hops, 
fruits,  and  other  special  products.  They  frequently  c<mstitute  excellent  orchard 
sites,  being  well  protected  from  winds,  and  where  occupying  the  doping  ter^ 
races  are  generally  exempt  from  injurious  frosts. 


Digitized  by 


Google 


NORTHWESTERN   INTERMOUNTAIN   REGION. 


517 


DESCRIPTION   OF  THE  SOIL  SERIES. 

Beverly  aeries. — ^The  Beverly  series  embraces  soils  and  subsoils  of  gray  to 
grayish-brown  color,  often  shallow  and  gravellyt  and  underlain  by  river-laid 
deposits  of  gravels  and  cobbles.  The  gravels  and  soil  particles  are  well  rounded 
and  represent  material  derived  from  basaltic  and  crystalline  rocks.  The  soils 
are  generally  moderately  micaceous  and  the  surface  material  of  the  lighter 
members  often  more  or  less  wind  blown.  The  series  is  of  recent  allavlal  origin 
aad  occupies  bottom  and  lower  sloping  terraces  of  stream  valleys,  often  deeply 
eroded  and  narrow,  and  representing  former  flood  plains.  The  members  of  the 
series  are  usually  free  from  overflow  and  are  generally  treeless  or  but  sparsely 
timbered.  The  topography  varies  from  smooth  to  hummocky,  and  drainage  is 
usually  excessive. 

Area  and  distribution  of  the  soUs  of  the  Beverly  series. 


Soil  name. 


Beverly  sandy  gravel 

fine  sand 

graveUy  fine  sandy  Loam . 


Total. 


State  or  area.i 


Washington  6. 

do 

....do 


Acres. 


3,302 
4,096 
1,636 


0,024 


>  For  key  to  number  In  this  column  see  p.  733. 


Boise  series. — The  Boise  soils  are  of  light-gray  to  light-brown  color.  The 
subsoils  are  similar  to  the  soils  in  color.  They  are  underlain  by  a  calcareous 
hardpan  substratum  and  by  beds  of  coarse  gravels.  The  series  Is  of  alluvial 
origin,  occupying  stream  flood  plains  and  lower  terraces.  It  is  derived  from 
basaltic  rock.  The  types  are  well  drained  and  where  not  underlain  at  too 
shallow  depths  by  hardpan  are  adapted  to  alfalfa  and  fruits. 

Area  and  distribution  of  the  soils  of  the  Boise  series. 


Sou 


Boise  loam 

silt  loam. 


Total.. 


State  or  area.-! 


Idaho  2. 
....do.. 


Acres. 


61,960 
06,860 


157.810 


>  For  key  to  number  in  this  column  see  p.  733. 


Caldtoell  series. — The  soils  of  the  Caldwell  series  range  In  color  from  gray 
to  dark  gray  or  black.  The  subsoils  are  usually  of  somewhat  lighter  shade, 
varying  from  light  gray  to  drab,  and  are  underlain  by  a  gravel  substratum 
encountered  at  a  depth  of  less  than  6  feet  The  series  is  of  alluvial  origin  and 
derived  from  efTuslve  volcanic  rocks  mainly  of  basic  character,  and  from 
gneiss,  schist,  granite,  shale,  sandstone,  and  probably  to  some  extent  from 
limestones.  The  soils  occupy  stream  bottoms  and  terraces  of  level  to  gently 
sloping  topography.  They  are  generally  favorably  situated  for  irrigation.  The 
heavier  members  are  ordinarily  well  supplied  with  organic  matter.  Some  of 
the  lower  lying  areas  are  poorly  drained  and  subject  to  the  occurrence  of  alkali 
salts,  but  as  a  rule  drainage  is  well  established  and  the  soils  free  from  overflow. 
They  are  not  generally  adapted  to  agriculture  without  irrigation,  except  in  the 
lower  lying  areas  of  deflci^it  drainage,  which  are  devoted  mainly  to  grazing  and 
to  hay  crops.  Small  grains,  timothy  and  other  grasses,  alfalfa,  potatoes,  sugar 
beets,  tree  fruits,  and  truck  crops  are  grown. 


Digitized  by 


Google 


518  SOILS  OF   THE   UNITED  STATES. 

Area  and  distribution  of  the  soils  of  the  Caldwell  series. 


Son 

DAme. 

State  or  ana.! 

Aem. 

CiMwf41  •nf  "f  ivly  Iomd 

Idaho  3, 9 

3I,SU 

lOMD ....'... 

Idaho  1;  Onfon  1;  Wailili«- 

tons. 
WaditattonS 

rSlm 

snTeDy  Vasm. 

10,018 

tOtk»m 

Idaho  3/9 

17.00 

Total 

3S7,004 

1  For  koy  to  number  in  this  ooUimn  see  p.  TSt. 

Deer  Flat  series.— The  Boils  are  red  and  aomewhat  micaceona,  with  aabaolla 
of  aand  or  aandy  loam  almllar  in  color  to  the  aoila.  They  are  of  allavial  origin 
deriyed  predominantly  from  basaltic  material  and  occupy  stream  flood  plains 
and  lower  terraces.  The  topography  is  generally  level  and  favorable  to  irriga- 
tion. Drainage  is  ordinarily  well  established  and  under  irrigation  the  mon- 
bers  are  adapted  to  grains,  hay,  truck,  and  fruit 

Area  and  distribution  of  the  soil  of  the  Deer  Flat  series. 


Soflname. 

Stete  or  area.^ 

Acrv. 

Peer  Flat  fine  itandT  loam  . 

J^9h0  2     

45,S80 

1  For  key  to  number  In  this  column  see  p.  78t. 

Ewauna  series.^The  soils  are  dark  brown  to  black  and  often  of  compact, 
refractory  structure,  with  brown  subsoils,  which  in  turn  rest  upon  a  sub- 
strutum  of  white  or  buff-colored  chalk-like  material,  sometimes  of  calcareous 
churacter,  but  generally  made  up  largely  of  siliceous  diatomaceous  earth 
material  and  volcanic  ash  deposited  in  the  waters  of  former  lakes.  The  soUa 
are  of  alluyial  origin  and  occupy  flats  or  depressed  areas  in  river  flood  plains. 
The  material  is  derived  mainly  from  basaltic  rocks  and  deposits  of  volcanic  ash 
laid  down  in  the  waters  of  ancient  lakes.  Drainage  is  often  poorly  established, 
but  under  favorable  conditions  most  of  the  general  f&rm  crops  can  be  grown. 

Area  and  distribution  of  the  soil  of  the  Ewauna  series. 


Son  name. 

State  or  area.i 

Acres. 

1Ci«m.iin&  aIav  mIoIM 

Oregon  2 

384 

1  For  key  to  number  in  this  column  see  p.  733. 

Klamath  scries.—The  soils  are  gray  to  dark  gray  or  black,  oftai  containing 
a  high  content  of  organic  matter,  the  darker  colors  becoming  more  pronounced 
when  the  soils  are  moist.  The  subsoils  are  gray  to  yellowish  and  of  somewhat 
lighter  texture  than  the  soil.  The  series  consists  of  alluvial  material  derived 
from  the  disintegration  and  decomposition  of  basaltic  rocks,  volcanic  ash. 
diatomaceous  earth  and  a  large  addition  of  organic  materiaL  Drainage  is 
usually  poor  in  this  series,  some  form  of  reclamation  being  necessary  before 
much  of  the  land  can  be  used  for  agricultural  purposes.  Where  adequately 
drained  grain,  potatoes,  timothy,  and  clover  can  be  grown. 
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Soil  name. 

State  or  area.» 

ACTOB. 

'KlAfnath  flnA  MUIiIy  loam 

Oreson  2 

2,048 
11,776 

loam.  .          .                               ... 

- . .™....:::::::::::::::::: 

day  adobe 

do 

8,882 

Total 

22,056 

i  For  key  to  number  in  this  column  see  p.  783 . 

Langel  series. — ^The  soils  are  reddish  brown  to  light  brovm  in  color,  frequently 
tenacious  and  compact  in  structure,  and  vary  in  depth  from  15  to  30  inches. 
The  subsoils  are  of  yellowish-brown  or  light-brown  color,  of  rather  heavy  tex- 
ture, and  contain  a  large  proportion  of  dlatomaceous  earth.  In  places  they  are 
underlain  at  less  than  6  feet  by  a  substratum  of  light-gray  chalky  material 
mixed  with  volcanic  ash,  occasionally  calcareous  and  carrying  embedded 
pebblea  The  series  is  of  alluvial  origin,  derived  largely  from  the  erosion  of 
basaltic  material  and  volcanic  ash  occupying  the  higher  slopes.  The  series 
occupies  gently  sloping  to  flat  areas  in  river  flood  plains  or  stream-laid  valley 
plains.  The  soils  are  generally  well  drained  and  retentive  of  moisture  and 
under  favorable  irrigation  and  climatic  conditions  are  adapted  to  alfalfa,  grains, 
potatoes,  and  orchard  crops. 

Area  and  distribution  of  the  soils  of  the  Langel  series. 


Soil  name. 

state  or  area.' 

Acres. 

T,ATMrAl  fliM  AAnHir  loAm 

Oregon  2;  California  7 

70,464 

loam 

6,012 

Total 

77,876 

^  For  key  to  number  in  this  column  see  p.  337. 

Link  series. — The  soils  and  subsoils  are  of  white  or  light-gray  color,  both 
being  formed  largely  of  dlatomaceous  earth.  This  is  of  chalky  character,  some- 
times calcareous,  and  generally  contains  an  admixture  of  volcanic  ash.  The 
series  is  of  alluvial  origin  and  occupies  river  flood  plains  and  lower  stream 
terracea  The  soils  are  sticky  when  wet  and  of  'flourlike  texture  when  dry. 
A  superflcial  layer  of  sand  or  flner  sediments  often  covers  the  surface.  The 
types  are  often  poorly  drained  and  affected  with  alkali  salts.  Fair  crops  of 
alfalfa  are  grown  under  favorable  conditions  of  irrigation  and  drainage. 

Area  and  distribution  of  the  soil  of  the  Link  series. 


Soil  name. 

State  or  area.i 

Acres. 

T.tnir  clay  loam 

Oregon  2 

16,680 

I  For  key  to  number  In  this  column  see  p.  733. 

Red  Hock  series. — The  soils  and  subsoils  are  of  light  or  drab  to  yellowish- 
brown  color  when  diy,  becoming  darker  when  moist.  They  are  sometimes 
gravelly  and  are  underlain  by  a  substratum  of  gravel  and  cobbles.  The  topog- 
raphy is  nearly  flat  to  sloping  or  sometimes  slightly  irregular  or  duny.  The 
members  of  the  series  are  often  poorly  drained  and  frequently  subject  to  over- 
flow or  to  the  accumulation  of  alkali  salts.  They  are  derived  predominantly 
from  basaltic  material,  which  in  the  Quincy  area,  Washington,  consists  of 
glacial  outwash  deposits.  The  soils  are  of  moderately  recent  alluvial  origin* 
but  have  been  subject  to  some  addition  and  intermingling  of  wind-blown  mate- 
rial and  at  the  base  of  steep  inclosing  bluffs  of  colluvlal  material.  The  soils 
occupy  stream  bottoms  and  lower  terraces,  supporting  only  desert  vegetation. 
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They  ure  distinguished  from  the  Beverly  series  by  the  prevailing  darker  color 
of  the  soil  and  subsoil  and  by  being  more  frequently  poorly  drained  and  subject 
to  overflow. 

Area  and  distribution  of  the  soils  of  the  Red  Rock  aeries. 


Soil  name. 


Red  Rock  flue  sandy  loam . 
clay 


Total. 


Stele  or  area.* 


Washington  6. 
do 


Acres. 


3,4M 
6,330 


9,7tt2 


1  For  key  to  number  in  this  column  see  p.  733. 

Wind  River  .series, — ^The  soils  are  light  brown  to  iirown,  and  characterized 
by  the  occurrence  of  soft,  weathered  basaltic  fragments  and  small,  spherical 
pellets  or  aggregates  of  mineral  particles  cemented  by  iron  solutions.  The 
BUbBolls  are  light  brown  to  yellowish  brown,  sometimes  compact,  and  underlain 
at  depths  ranging  from  4  to  60  feet  by  basaltic  bedrock  or  more  frequently  by 
a  substratum  of  stratified  gravels  resting  upon  the  basaltic  bedroclc.  Sub- 
angular  to  rounded  bowlders  and  gravels  are  of  frequent  occurrence  throoghout 
the  soil  proflle.  The  series  occupies  stream  terraces  well  elevated  above  preaent 
flood  terraces,  of  level  to  undulating  topography,  and  marlced  by  steep  and  rocky 
terrace  slopes.  The  soils  are  of  alluvial  origin  and  derived  mainly  from  basaltic 
material.    Drainage  is  well  established.    The  forest  growth  is  rather  limited. 

Area  and  distrihution  of  the  soils  of  the  Wind  River  series. 


Soil  namo. 


8t«te  or  area.1 


Acree. 


Wind  River  sandy  loam 

velly  sandy  loam . 
ftsandy  loam 


gravelly  loam . 


Washington?. 

doT: 

....do 

do 

do 


1,024 
9,W4 
1,024 
1,280 
1,536 


Total. 


14,848 


1  For  key  to  number  In  this  column  see  p.  783. 

Yakima  series, — ^The  soils  of  the  Yakima  series  range  from  light  gray  or  gray- 
ish brown  to  yellowish  brown  or  light  brown  in  color,  and  extend  to  a  depth  of  6 
feet  or  more.  They  are  often  porous  and  sometimes  of  ashy  structure,  carrying 
strata  or  pockets  of  volcanic  ash  and  occasionally  waterwom  gravel  or  glacial 
bowlders.  Drainage  is  usually  well  developed  and  in  places  excessive.  The 
topography  ranges  from  gently  sloping  or  undulating  to  level,  the  soils  occupying 
stream  bottoms  and  terraces.  The  soils  are  of  alluvial  origin,  the  immediate 
surface  material  being  derived  from  basaltic  or  other  eruptive  rocks.  The 
members  of  the  series  are  usually  treeless  and  occupy  desert  plains. 

Area  and  distribution  of  the  soils  of  the  Yakima  series. 


Soil  name. 

Stete  or  area.^ 

Acres. 

YakimflL  fln«  sand                                                            -  -  - 

Idaho  2 

17,430 
181,452 

fine  sandy  loam . 

Idaho  4;  Washington  9 

Idaho4 

loa"!       '  T   .                        

12,786 

Total 

211,618 

1  For  key  to  numbers  in  this  column  see  p.  738. 
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THE  SOIL  TYPES  AND  THEIR  USE. 

Sand  Group. 

SANDY  GBAVEL  PHASE. 

Tbe  fine  interstitial  material  of  this  phase  of  the  sand  group  consists  pre- 
dominantly of  sand  or  fine  sand,  but  carries  a  sufficiently  high  content  of  gravel 
and  cobbles  to  essentially  alter  the  normal  character  of  the  soil. 

Material  of  this  character  has  been  encountered  in  only  one  locality,  and  oc- 
curs under  the  Beverly  series.  It  is  of  loose,  porous  structure,  and  deficient  In 
moisture-retaining  capacity.  The  content  of  gravel  and  cobbles  is  usually  suffi- 
cient to  interfere  with  cultivation.  The  type  is  not  adapted  to  general  agri- 
culture, and  is  not  utilized  to  any  extent.  It  is,  however,  favorably  situated 
for  irrigation,  and  with  a  liberal  supply  of  water  for  this  purpose  might  be 
used  for  the  production  of  early  fruits. 

Beverly  sandy  gravel. — The  surface  soil,  to  a  depth  of  12  to  15  Inches,  con- 
sists of  a  compact  mass  of  rounded  gravel  of  various  sizes,  contaiiiing  a  variable 
amount  of  rounded  cobbles  and  small  bowlders. 

Considerable  fine  sand  is  mixed  with  this  coarse  material,  which  gives  the 
soil  a  gray  to  light  grayish-brown  color.  The  subsoil  consists  of  a  compact 
mass  of  gravel,  cobbles,  and  small,  rounded  bowlders  extending  to  a  depth  of 
6  feet  or  more.  The  topography  varies  from  level  to  gently  sloping,  undu- 
lating or  irregular  and  duny.  The  type  is  but  slightly  elevated  above  present 
stream  channels,  but  only  small  areas  are  subject  to  overflow.  Drainage  is 
excessive,  and  the  tyj^e  is  not  adapted  to  farming  except  under  irrigation. 
There  is  enough  sandy  material  present  in  the  soil  to  enable  it  to  be  utilized  to 
a  limited  extent  for  agricultural  purposes.  Practically  the  entire  area  of  this 
type  can  be  irrigated.  With  sufficient  water  supply  the  type  can  be  used  for 
fruit. 

Area  and  distribution  of  the  sandy  gravel. 


Boil  name. 

State  or  araa.i 

Aona. 

WsMhingtnn  fi 

3.»2 

1  For  key  to  number  in  this  column  see  p.  733. 
B^NE  Sand  Group. 

The  soils  of  the  fine  sand  group  have  not  been  widely  encountered,  and  are 
represented  in  but  two  of  the  more  important  soil  series  of  the  province. 

Tbe  soil  material  is  of  loose,  porous  structure,  and  in  exposed  localities  the 
surface  is  frequently  wind  drifted  where  not  protected  by  windbreaks  or  other 
vegetation.  Cultivation  is  easy,  and  only  light  farming  equipmeat  required. 
The  subsoil  is  generally  porous  and  both  surface  and  underdrainage  usually 
wtil  established.  Some  of  the  lower-lying  areas  are  occasionally  subject  to 
overflow  during  periods  of  high  water.  Only  a  portion  of  the  area  covered  by 
the  soils  of  this  group  is  at  present  utilized,  owing  to  the  lack  of  irrigation 
facilities.  The  soils  are  deficient  in  moisture-retaining  capacity  and  subject  to 
drought  where  not  frequently  irrigated.  Irregular  and  wind-blown  areas  re- 
quire considerable  leveling  before  irrigation  can  be  practiced.  Alfalfa,  trucks 
and  fruit  crops  are  most  extensively  grown,  alfalfa  proving  a  profitable  crop 
under  favorable  conditions  of  irrigation.  The  general  farm  crops  do  best  on 
the  heavier  soils.  Under  favorable  conditions  of  climate,  irrigation,  and  market 
facilities  they  are  best  utilized  for  the  production  of  early  stone  fruits,  early 
table  grapes,  melons,  and  early  truck  crops. 

Beverly. fine  sand.— The  typical  soil  to  a  depth  of  12  to  15  inches  is  of  loose. 
Incoherent  structure  and  usually  distinctly  micaceous.  It  sometimes  carries 
noticeable  amounts  of  coarse  and  medium  sand.  The  subsoil  conMsts  of  a  fine 
sand,  slightly  more  compact  than  the  surface  soil  and  lighter  in  color,  which 
rests  upon  a  compact  mass  of  gravel  and  small  bowlders  at  an  average  depth 
of  2^  to  5  feet.  Small  amounts  of  gravel  sometimes  appear  in  the  surface 
material.  The  type  occupies  first  bottom  or  lower  sloping  terraces,  slightly 
elevated  above  present  stream  channels,  but  seldom  subject  to  overflow.  The 
surfkce  varies  from  level  or  gently  sloping  to  wind  blown  and  hummocky.  It 
Is  generally  well  drained  and  subject  to  drought,  but  irrigable  where  water 
supply  is  available. 
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Yakima  fine  «afi4.— This  type  is  a  fine  sand  of  loose,  poroas  structure,  rang- 
ing from  a  few  inches  to  several  feet  in  depth.  It  is  similar  to  the  Takima 
sand  in  color,  topographic  position,  origin,  and  mode  of  formation,  hut  is  gen- 
erally less  subject  to  wind  drifting.  The  soil  is  weU  drained,  free  from  alkali, 
and  where  capable  of  irrigation  and  cultivation  is  adapted  to  tree  fruits,  truck 
crops,  berries,  alfahb,  and  clover. 

Area  and  distribution  of  the  fine  sands. 


Soil  name. 

State  or  area.i 

Acres. 

Yakima  flue  sand 

Idaho? 

17,430 
4,006 

BAVffriy  niKl  mi4 . . 

Waifhlnfton  ft 

Total 

21,026 

i  1  For  key  to  numbers  In  this  oolunm  see  p.  733.  { 
Sandy  Xjoau  Gboup. 

Only  a  single  member  of  this  soil  group  has  as  yet  been  encountered.  It  is 
of  comparatively  limited  extent,  occupying  stream  terraces  on  the  eastern  slopes 
of  the  Cascade  Mountains. 

The  soil  is  friable  and  easily  handled,  resting  upon  a  sandy  loam  or  loamy 
snnd  subsoil,  underlain  at  considerable  depths  by  gravel.  Drainage  is  excessive 
nnd  the  moisture-retaining  capacity  of  the  soil  low.  Some  of  the  intensively 
cultivated  crops  might  be  grown  without  irrigation,  but  the  normal  rainfall  is 
scanty  and  crop  returns  are  uncertain.  Only  small  areas  of  the  type  are  under 
cultivation  at  present. 

The  soil  usually  supports  a  forest  growth,  and  some  labor  in  clearing  is  neces- 
sary in  preparing  the  land  for  cultivation.  Once  prepared  for  irrigation,  only 
a  light  farming  equipment  is  needed  in  caring  for  crops.  Under  such  conditions 
alfalfa,  potatoes,  fruits  (including  early  apples),  and  some  of  the  lighter  and 
earlier  types  of  vegetables  can  be  grown.  The  type  is  not  well  adapted  to  heavy 
general  farming  purposes. 

Wind  River  sandy  loam. — The  surface  soil  consists  of  a  medium  sandy  loam 
from  15  to  24  inches  deep.  The  subsoil  is  a  yellowish-brown  sandy  loam  or 
loamy  sand  of  considerable  depth,  which  in  turn  rests  upon  a  gravel  sub- 
stratum. Sometimes  bedrock  occurs  at  a  depth  of  6  to  10  feet,  and  in  such  cases 
the  gravel  deposits  are  absent  A  small  amount  of  mica  and  a  few  basaltic 
gravel  are  found  in  both  the  soil  and  subsoil.  Natural  drainage  is  thorough  and 
in  some  cases  excessive.  The  type  is  somewhat  deficient  in  moisture-retaining 
oapacity,  but  well  adapted  to  a  wide  range  of  crops  under  irrigation,  including 
alfalfa,  potatoes,  small  and  tree  fruits,  etc. 

Area  and  distribution  of  the  sandy  loam. 


Soil  name. 

State  or  area.^ 

Acres. 

VfijiA  Rfy^  Hfinfly  l4>am  ,  ,  . 

Washington  7 

1,024 

'  For  key  to  number  in  this  column  see  p.  733. 


GRAVELLY  SANDY  LOAM   PHASE. 

The  gravelly  sandy  loam  soils  in  this  province,  like  those  of  normal  sandy 
loam  texture,  have  not  been  extensively  encountered  and  are  represented 
by  a  single  type  of  the  Wind  River  series. 

The  soil  contains  a  large  amount  of  gravel,  making  the  structure  more  op^i 
and  porous  than  is  the  case  with  the  sandy  loam,  which,  with  prevailing  condi- 
tions of  excessive  drainage,  decreases  its  moisture-retaining  capacity  and 
becomes  droughty.  The  gravel  content,  however,  decreases  in  the  subsoil, 
the  deeper  portion  being  usually  of  fine  texture  and  of  fairly  compact  structure, 
a  feature  which  to  a  certain  extent  counteracts  the  tendency  toward  excessive 
loss  of  moisture  under  irrigation.    The  gravelly  sandy  loam  is  not  extensively 
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cultivated,  as  irrigation  is  essential  to  any  successful  form  of  agricultura 
When  properly  irrigated  it  is  adapted  to  about  the  same  crops  as  the  normal 
aandy  loam  in  the  same  soil  series. 

Wind  River  gravelly  sandy  loam,— The  surface  soil  varies  in  depth  from  12  to  18 
inches  and  contains  a  large  amount  of  angular  to  subangular  gravel.  The  sub- 
soil is  a  light-brown  to  yellowish  loam  or  sandy  loam,  the  gravel  content  being 
lower  than  in  the  surface  soil.  The  amount  of  gravel  decreases  and  the  silt 
content  increases  with  depth,  until  at  30  inches  the  subsoil  often  has  the  texture 
of  a  silt  loam.  Mica  particles  are  found  throughout  the  soil  profile  in  small 
quantities.  The  terraces  occupied  by  this  type  range  in  elevation  from  10  to 
200  or  400  feet  above  the  present  stream  level.  The  topography  varies  from 
level  to  g^tly  undulating.  Drainage  is  apt  to  be  excessive  and  the  soil  deficient 
Id  moisture-retaining  capacity.  Irrigation  is  a  necessary  adjunct  to  any  form  of 
successful  agriculture.  Where  irrigated  alfalfa  and  numerous  varieties  of 
fruits  can  be  grown. 

Area  and  distrihution  of  the  gravelly  sandy  loam. 


Soil  name. 

State  or  areaJ 

Acres. 

Wind  Rtver  gravelly  sandy  loom 

Wflahfngton  7 

9,084 

1  For  key  to  number  in  this  column  see  p.  783. 
Fine  Sandy  Loam  Group. 

The  soils  occurring  under  this  group  are  represented  in  widely  separated 
areas  and  constitute  one  of  the  most  extensive  and  important  soil  groups  of  the 
Northwestern  Intermountain  region.  Some  members  of  the  group  have  t)een 
encountered  only  as  local  inextensive  bodies  and  are  of  minor  agricultural 
importance.  Those  occurring  under  the  more  important  soil  series,  however, 
are  frequently  extensively  developed  and  are  in  a  high  state  of  intensive 
cultivation. 

Ck)ndltion8  of  drainage,  irrigation,  character  of  underlying  material,  and 
other  important  features  in  the  utilization  of  the  soils  vary  widely  in  the 
several  areas  in  which  the  fine  sandy  loams  have  been  encountered.  The  soils 
are  usually  free  from  overfiow  and  fairly  well  drained.  One  or  two  members 
of  the  group,  occupying  lower  terraces  on  areas  of  fiood  plains  adjac^it  to 
stream  courses,  are  subject  to  overflow  or  are  poorly  drained,  while  in  the 
irrigated  districts  extoisive  areas  of  the  soils  have  in  some  instances  suffered 
from  the  accumulation  of  seepage  waters,  sometimes  accompanied  by  an  excess 
of  mineral  salts  from  higher-lying  slopes. 

The  surface  is  usually  smooth,  nearly  level  or  gently  sloping,  and  admirably 
adapted  to  the  distribution  of  water  for  irrigation.  On  many  areas  irrigation 
facilities  have  been  extensively  developed  at  a  comparatively  low  cost  by 
diverting  water  from  adjacent  streams  and  a  highly  intensive  form  of  agricul- 
ture developed. 

In  the  areas  more  favorably  situated  with  regard  to  rainfall  dry-farmed 
crops  are  successfully  grown,  although  irrigation  is  generally  essential  on  most 
of  the  areas  in  which  the  fine  sandy  loams  have  been  encountered. 

The  soils  are  friable  under  cultivation  and  under  favorable  conditions  of 
drainage  and  irrigation  are  readily  maintained  in  a  friable,  mellow  tilth.  Only 
a  moderately  heavy  farming  equipment  is  necessary  and  the  soils  may  be  eco- 
nomically and  effectively  utilized  in  small,  intensively  cultivated  tracts.  Th^ 
are  well  suited  under  irrigation  to  general  farming  purposes  as  well  as  to  more 
intensively  cultivated  fruit  and  other  special  crops.  They  probably  have  a 
wider  crop  adaptation  than  any  of  the  soils  of  the  Northwestern  Intermountain 
r<^on.  The  principal  general  farm  crops  include  alfalfa,  oats,  wheat,  timothy, 
clover,  and  potatoes.  When  favored  by  climate,  transportation,  and  market 
facilities,  extensive  areas  are  devoted  to  apples,  pears,  peaches,  plums,  cherries, 
hops,  table  grapes,  strawberries,  and  other  small  fruits,  melons,  cantaloupes, 
and  truck  cropa  Grass  crops  do  well  on  poorly  drained  areas,  but  the  soils  are 
in  general  not  so  well  adapted  to  these  crops  and  to  other  general  farming 
purposes  as  the  heavier  soil  types.  They  are  profitably  utilized  in  the  produc- 
tion of  alfalfa  and  for  a  light  type  of  general  farming,  but  when  climatic  and 
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irrigation  conditions  are  favorable  are  more  lilghly  esteemed  for  the  culture  of 
fruits,  small  fruits,  and  truclc  crops  of  choice  quality  and  high  market  value. 

Deer  Flat  fine  sandy  loam, — This  is  a  red,  micaceous  fine  sandy  loam  yarying 
in  depth  from  a  few  inches  to  3  feet  and  underlain  by  a  sandy  loam  or  sand 
from  50  to  100  feet  deep.  The  type  occurs  in  higher  lying  valley  aretis  and  has 
a  generally  level  surface.  The  soil  Is  free  from  alkali,  but  only  a  small  pro- 
portion is  cultivated,  owing  to  lack  of  water  for  irrigation.  It  is  a  good  soil  for 
truck,  grain,  clover,  and  fruit. 

Caldwell  fine  sandy  loam, — The  soil  consists  of  a  fine  sandy  loam  of  light  gray 
or  light  brown  to  a  darker  gray  or  brown  color.  The  subsoil  is  similar  iu  color 
and  texture  to  the  soil  and  in  turn  Is  underlain  by  a  stratum  of  gravel  or 
sand  at  a  depth  of  less  than  6  feet.  The  soil  is  slightly  porous  in  structure  and 
rather  deficient  in  moisture-retaining  capacity,  except  where  intensively  culti- 
vated. It  is  of  alluvial  origin  and  derived  from  basalt,  quartz-bearing,  crystal- 
line, and  sedimentary  rocks.  It  occupies  level  to  slightly  sloping  stream  ter- 
races and  is  usually  free  from  overflow.  Surface  drniunge  is  sometimes  poorly 
eetablished,  but  the  type  is  favored  by  excellent  subdrainage  except  where  the 
water  table  approaches  the  surface.  Lower  lying  and  poorly  drained  areas  are 
ntlliaed  mainly  for  grazing  and  hay  crops.  Under  favorable  conditions  of  irri- 
gation and  drainage  the  type  is  well  adapted  to  alfalfa,  truck  crops,  and  fruits. 
Oantaloupes,  melons,  peaches,  cherries,  plums,  and  table  grapes  are  extensively 
grown  in  favorably  located  areas. 

Klamath  fine  sandy  loam, — The  surface  soil  Is  a  dark-gray  to  almost  black 
fine  sandy  loam  about  15  Inches  in  depth,  underlain  by  a  light-gray  fine  sandy 
loam  6  feet  or  more  In  depth.  It  occupies  overflow  land  near  stream  courses. 
Between  the  soil  and  subsoil  a  thin  cemented  layer  is  sometimes  encountered. 
The  type  is  comparatively  free  from  alkali,  although  in  some  instances  black 
alkali  is  found.  Usually  sage  and  rabbit  brush  are  the  native  vegetation. 
Alfalfa,  grain,  and  garden  truck  are  the  principal  crops. 

Langel  fine  sandy  loam, — The  soil  has  a  light-brown  to  reddish-brown  color 
when  dry,  which  becomes  darker  when  moist.  The  subsoil  is  light  brown  to 
yellowish  brown  or  gray,  the  deeper  portions  being  light  yellow  or  bufT  to  light 
gray.  The  subsoil  Is  composed  largely  of  chalky,  diatomaceous  material  and 
volcanic  ash,  resting  upon  a  substratum  of  compact  chalky  beds,  sometimes  of 
calcareous  character  and  containing  embedded  waterworn  pebbles.  The  type  is 
of  alluvial  origin  and  occupies  level  to  gently  sloping  recent  flood  plains  or 
earlier  alluvial  stream-laid  valley  plains.  It  is  derived  from  basaltic  material, 
diatomaceous  earth,  and  volcanic  ash.  Drainage  is  generally  fairly  well  estab- 
lished, and  under  favorable  conditions  of  climate,  drainage,  and  irrigation  it 
is  adapted  to  alfalfa,  grains,  potatoes,  and  fruits. 

Red  Rock  fine  sandy  loam, — The  soil  is  typically  of  a  gray  to  grayish-brown 
color,  of  compact  structure,  and  from  12  to  24  inches  deep,  sometimes  having  a 
noticeable  gravel  content.  The  subsoil  has  a  slightly  lighter  color  than  the 
soil  and  consists  of  a  compact  flue  sandy  loam  usually  extending  to  a  depth  of 
6  feet  or  more.  It  is  sometimes  underlain  at  3  to  6  feet  by  waterworn  gravels. 
The  type  Is  of  alluvial  origin,  and  occupies  flat  to  gently  sloping  areas  of  stream 
bottoms  and  low  terraces.  It  is  derived  from  basaltic  material.  The  surface 
is  often  somewhat  irregular  or  wind  blown.  The  type  is  sometimes  poorly 
drained  and  alkaline. 

Wind  River  fine  sandy  loam. — ^The  soil  is  usually  8  to  12  inches  deep  and  of 
rather  light-brown  color.  The  subsoil  is  a  light-brown  to  yellowish-brown  loam, 
often  mottled  with  shades  of  brown  and  yellow.  It  becomes  heavier  and  more 
compact  with  depth.  The  underlying  gravelly  substratum  occurs  at  a  depth  of 
about  10  feet.  Both  the  soil  and  subsoil  contain  a  small  amount  of  mica  par- 
ticles, nnd  a  few  subangiilar  basaltic  bowlders  are  found  on  the  surface.  The 
terraces  occupied  by  the  type  frequently  have  an  elevation  of  300  or  400  feel 
above  the  present  stream  flood  plains.  The  terrace  slopes  are  often  quite  steep, 
but  the  surface  is  level  to  gently  rolling.  Natural  drainage  is  thorough  but 
not  excessive,  and  the  type  is  retentive  of  moisture.  With  thorough  cultiva- 
tion the  type  can  be  successfully  farmed  without  irrigation  and  is  adapted  to 
strawberries  and  other  small  fruits,  apples  and  other  tree  fruits,  and  general 
farm  crops. 

Yakima  fine  sandy  loam, — The  type  consists  of  a  gray,  light,  friable,  fine 
sandy  loam  from  a  few  inches  to  many  feet  in  depth.  Alternating  strata  of 
flne  sand  and  fine  sandy  loam,  with  considerable  gravel,  occur  throughout  the 
lower  portion  of  the  soil  section.  Where  the  soil  Is  shallow  it  rests  directly 
upon  basaltic  bedrock.     Strata  of  volcanic  ash  frequently  occur  at  varying 
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<]epths  throughout  the  soil  section  in  beds  varying  from  a  few  inches  to  2  feet 
In  thicknefls.  The  type  generally  occurs  in  extensive  bodies,  occupying  elevated 
slopes  and  valley  plains.  On  account  of  its  friable,  porous  structure  it  is 
easily  eroded.  Drainage  is  well  established  and  the  soil  free  from  alkali,  except 
where  subject  to  seepage  waters  from  higher  lands.  It  is  adapted  to  hops, 
alfalfa,  clover,  timothy,  fruits,  and  cereals. 

Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 


Yakima  fine  sandy  loam 

Langel  fine  sandy  loam 

Deer  Flat  fine  sandy  loam 

Caldwell  fine  sandy  loam 

Red  Rock  fine  sandy  loam . . . 

Klamath  fine  sandy  loam 

Wind  River  fine  sandy  loam . 


Totel. 


State  or  area.* 


Idaho  i;  Washington  9. . 
Oregon  2;  CaUfomia  7. . 

Idaho2 

Idaho  2,  3 

Washington  6 

Oregon  2 

Washington  7 , 


Acres. 


1S1,452 
70,464 
46,380 
35,212 
3,466 
2,048 
1,024 


339,086 


L  For  key  to  numbers  in  this  column  see  p.  733. 


OBAVELLT  FINE  SANDY  LOAM  PHASE. 


The  soils  of  the  gravelly  fine  sandy  loam  phase  are  represented  in  this  province 
by  a  single  member  of  limited  extent.  The  high  gravel  content  and  prevailing 
topography  cause  drainage  to  be  excessive,  making  the  soil  inferior  in  moisture- 
retaining  capacity  to  the  normal  soils  of  the  fine  sandy  loam.  The  range  in 
crop  adaptation  is  more  limited,  and  It  is  not  suited  to  general  farming  purposes; 
Under  frequent  irrigation  stone  fruits  and  possibly  early  apples  and  pears  could 
be  grown.    At  present  the  soil  is  not  utilized  to  any  extent. 

Beverly  graveUy  fine  sandy  loam, — ^The  surface  soil  varies  in  depth  from  12 
to  20  inches  and  carries  a  considerable  amount  of  water- worn  gravel  inter- 
mingled with  the  soil  material.  It  is  underlain  by  a  compact  mass  of  rounded 
gravel  and  cobbles  with  interstitial  sands  and  fine  gravels,  which  extends  to  a 
d^th  of  6  feet  or  more.  The  type  is  not  subject  to  overflow.  The  topography 
varies  from  gently  sloping  to  undulating.  Drainage  Is  good  and  much  of  it  can 
be  used  for  fruit  growing  under  irrigation. 

Area  and  distribution  of  the  gravelly  fine  sandy  loam. 


Soil  name. 

State  or  area.> 

ACTM. 

Beverly  gravelly  fine  sandy  loam 

Washington  6 

1,636 

1  For  key  to  number  in  this  column  see  p.  733. 
Loam  Oboup. 

The  soils  of  the  loam  group  are  extensively  developed  throughout  the  region 
and  with  the  members  of  the  fine  sandy  loam  group  constitute  the  principal  agri- 
cultural soils  of  the  province.  They  occur  under  a  number  of  soil  series,  some 
of  the  members  appearing  in  several  of  the  areas  surveyed,  while  others  are 
confined  to  a  single  locality  of  small  extent  and  of  minor  agricultural  impor- 
tance. The  more  important  members  of  the  group  occur  under  the  Caldwell  and 
the  Yakima  serle& 

The  conditions  of  drainage,  depth  of  soil,  character  of  underlying  material,  and 
topography,  more  particularly  as  affecting  Irrigation,  do  not  differ  materially 
from  those  of  the  fine  sandy  loam  soils.  Surface  drainage  is  in  some  cases  rather 
poorly  established,  and  the  movement  of  water  takes  place  somewhat  more 
slowly  through  the  soil  and  subsoil  material  than  with  the  fine  sandy  loams. 
Lower-lying  areas  of  slight  slope  are  often  subject  to  the  accumulation  of 
seepage  waters  and  alkali  salts.  In  the  Klamath  series  the  loam  Is  char- 
acteristically poorly  drained  and  carries  a  large  amount  of  organic  matter. 
Upon  the  other  hand,  in  the  Wind  River  series,  drainage  is  rather  excessively 
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der^oped  In  the  localities  where  the  loam  has  been  encountered.  Climatic  con- 
ditions are  not  usually  favorable  to  agriculture  without  irrigation,  but  dry  farm- 
ing is  carried  on  to  a  limited  extoit  in  areas  of  more  than  average  precipitatioii 
or  in  low-lying,  moist  areas  of  deficient  drainage.  In  the  Boise  series,  hardpan 
is  of  frequent  occurrence  in  the  subsoil  material,  which  tends  to  seriously  retard 
subdrainage  and  the  penetration  of  plant  roots  under  irrigation. 

The  soil  is  sometimes  decidedly  sticky  when  wet  and  requires  more  thoron^ 
drainage,  a  heavier  farming  equipment,  and  more  careful  cultivation  than  the 
fine  sandy  loams  of  the  province  Under  favorable  drainage  and  tillage  con- 
ditions it  is  usually  friable  and  goierally  superior  to  the  fine  sandy  loams  in 
moisture-retaining  capacity. 

The  soils  of  the  group  are  devoted  mainly  to  general  farming  purposes. 
Where  properly  drained  and  irrigated,  local  areas  having  good  market  facili- 
ties are  utilised  intensively  for  vegetables  and  fruits.  The  soils  are  well  suited 
to  the  later  and  heavier  vegetables  and  to  late  berries,  currants,  and  other  small 
fruits.  Tree  fruits  are  widely  grown  for  home  use,  but  commercial  productiou 
has  not  been  extensively  developed.  Conditions  are  generally  favorable  for  the 
extension  of  apple  orcharding,  to  which  the  soil  is  well  adapted.  The  stone 
fruits  find  conditions  more  suitable  upon  the  fine  sandy  loams  or  lighter  types  of 
the  province,  although  successfully  grown  to  a  limited  extent  upon  the  loams. 
Alfalfa,  clover,  wheat,  oats,  barley,  timothy,  and  other  grass  crops  constitute  the 
principal  general  farm  products.  Potatoes  and  sugar  beets  are  quite  extensively 
grown  in  certain  of  the  areas  mapped. 

Boi$e  loam. — ^This  type  consists  of  a  red  or  yellow  loam  from  6  inches  to 
several  feet  in  depth,  underlain  by  alternating  strata  of  sandy  loam  and  sand, 
the  latter  often  being  cemented  into  a  hardpan  by  calcium  carbonate.  The 
particles  in  the  upper  stratum  of  the  soil  are  also  usually  cemented  together, 
but  not  into  n  compact  masa  The  surface  few  inches  consist  of  a  mantle  of 
sandy  loam  of  varying  depth.  The  type  occurs  on  mesa  plains  and  is  derived 
in  part  from  erosion  of  lake  sedimenta  Alkali  is  often  present.  When  the 
subsoil  is  broken  up  the  type  can  be  used  for  grains,  fruit,  and  alfalfa. 

Cal4wai  loam, — ^This  type  consists  of  a  dark-gray,  brown  to  dark-brown,  or 
nearly  black  loam  from  3  to  6  feet  deep,  of  a  fine  silty  texture,  and  friable 
under  cultivation.  The  subsoil  consists  of  gravelly  loam,  water-worn  gravel,  or 
gray  to  yellow  sticky  loam,  grading  into  gravelly  loam  or  river  gravel  in  the 
lower  portion.  The  lighter  phases  are  frequently  of  porous  structure  and  ashy 
texture.  The  type  occupies  extensive  areas  covering  low-lying  plains  or  tet- 
races  and  stream  flood  plains,  is  subject  to  overflow,  and  sometimes  poorly 
drained.  Both  soil  and  subsoil  are  sometimes  marked  by  pockets  of  volcanic 
ash.  The  type  is  composed  of  recent  stream  alluvium  with  an  admixture  of 
older  lacustrine  material.  The  organic-matter  content  is  high.  In  the  poorly 
drained  districts  the  soil  is  sometimes  impregnated  with  alkali.  Where  culti- 
vated it  is  adapted  to  vegetables,  hay,  and  grain. 

Klamath  loam.— This  type  consists  of  a  gray  to  dark-gray  loam  about  2  feet 
deep,  underlain  by  a  light-gray  loam  or  flne  sandy  loam  continuing  to  a  depth 
of  6  feet  or  more.  In  some  portions  of  the  type  beds  of  chalk  or  tufaceous  and 
diatomaceous  material  are  encountered  at  depths  of  4  to  5  feet  The  type  lies 
adjacent  to  streams,  marshes,  and  lakes  and  is  usually  poorly  drained.  The 
areas  of  dark-gray  color  contain  large  quantities  of  organic  matter,  wMch  give 
the  material  a  silty  appearance.  A  distinct  phase  of  this  type  occurs  in  places 
which  have  been  under  water  for  a  considerable  period,  forming  accumulations 
of  Muck  with  a  soil  approaching  a  mucky  loam  in  texture  and  which  appears  to 
grade  gradually  into  the  Peat  types  of  the  swamps  and  marshes.  A  large 
portion  of  the  type  is  free  from  alkali,  but  areas  in  the  neighborhood  of  the 
marshes  having  a  mucky  loam  top  soil  are  often  crusted  with  alkali  to  the 
depth  of  several  inches.  Native  grasses  and  considerable  quantities  of  sage 
and  rabbit  brush  cover  this  soil.  It  is  dry  farmed  to  grain  and  potatoes  to  a 
limited  extent.  Alfalfa  is  not  so  well  adapted  to  it,  but  timothy,  redtop,  alslke 
clover,  and  root  crops  do  well. 

Langel  ?oam.— The  soil  is  of  reddish-brown  color  and  usually  carries  a  higb 
proportion  of  flne  sand  in  the  surface  8  or  4  inches.  It  is  rather  sticky  when 
wet,  puddles  and  bakes  upon  exposure,  but  is  friable  when  worked  under 
favorable  moisture  conditions.  The  subsoil  is  of  yellowish-brown  color  and 
quite  similar  in  texture  to  the  soil  material.  It  consists  largely  of  chalklike, 
diatomaceous  earth  and  volcanic  ash  and  is  often  underlain  at  less  than  6  feet 
by  light-colored,  chalklike  beds  of  the  same  character  of  material.    The  type  is 
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of  alluvial  origin,  fairly  well  drained,  and  retentive  of  moisture.  It  is  adapted 
to  fruits,  grains,  and  alfalfa. 

Wind  River  loam. — The  surface  soil  is  from  16  to  18  inches  deep,  carrying 
angular  and  rounded  basaltic  rock  fragments  and  bowlders.  The  subsoil  is  simi- 
lar in  texture  to  the  surface  material  but  usually  of  slightly  lighter  color  and 
of  more  compact  structure.  •  The  type  occupies  level  to  undulating  terraces, 
rising  steeply  from  the  stream  bottoms.  The  native  forest  growth  consists 
mainly  of  scrub  oak  and  small  pine.  The  type  is  well  drained  and  the  shallow 
areas  somewhat  subject  to  drought  Under  irrigation  it  is  well  adapted  to 
tree  fruita    The  deeper  phases  can  be  used  for  this  purpose  without  irrigation. 

Yakima  loam. — ^The  surface  soil  consists  of  a  light  loam  of  fine  silty  texture 
and  porous  structure,  approaching  a  fine  sandy  loam  under  field  conditions. 
It  is  light-brown  to  buff  or  gray  in  color,  generally  extending  to  a  depth  of  2 
to  4  feet  The  subsoil  is  yellow  to  light  brown  in  color.  The  type  is  well  drained 
and  free  from  alkali,  and  where  capable  of  cultivation  is  adapted  to  alfalfa, 
timothy,  clover,  and  grain& 

Area  and  diatrihution  of  the  loams. 


Soil  name. 

State  or  area.i 

Acres. 

Ottldw^l  loAm 

Idaho  1:  Orecon  1:  WashlDcton  8 

37i,368 

61,960 

12,736 

11,776 

6,912 

l|280 

TMt»  loAm 

mSIaJ 

Yfi^^v^ft  loBxn 

T<)aho^ 

inftinf^th  loam 

Oreeon2 

T^nmjl  lofUn 

fia'Komte  7 

WfnTf  Rfyiw  Umm 

Wa»iilngtoo7 

Total 

369,032 

1  For  key  to  numbers  in  this  oolomn  see  p.  783. 


GBAVSLLY  LOAM  PHASE. 


The  gravelly  loam  phase  of  the  loam  group  of  soils,  so  far  as  encountered, 
includes  but  two  members  of  limited  extent,  which  have  been  recognised  only 
In  two  areas  surveyed. 

Owing  to  its  gravel  content  the  soil  material  is  more  readily  permeable  than 
that  of  the  normal  loams  of  the  province.  Drainage  is  more  thoroughly  estab- 
U8h(>d  and  the  soils  have  a  somewhat  lower  water-holding  capacity.  Th^  are 
ordinarily  more  friable  under  cultivation  and  under  favorable  conditions  of 
cultivation  are  fairiy  retentive  of  moisture.  Where  encountered  they  usually 
siipfiort  a  timber  growth  and  considerable  labor  is  necessary  in  clearing  and 
preparing  the  land  for  cultivation.  Some  of  the  lower-lying  areas  occurring 
under  the  Caldw^l  series  are  sometimes  subject  to  overflow,  but  the  soils 
usually  He  well  above  present  stream  channels,  and  in  the  Wind  River  series 
are  usually  confined  to  high  terraces. 

The  gravelly  loams  are  not  extensively  utilised,  but  are  devoted  to  some 
extent  to  the  production  of  grains,  hay,  fruits,  and  vegetables. 

Under  favorable  conditions  of  climate  and  irrigation,  the  soils  are  well  suited 
to  the  production  of  apples,  peaches,  cherries,  plums,  and  small  fruits.  They 
are  generally  better  suited  to  fruit  culture  than  the  normal  loams' of  the 
province,  but  are  usually  inferior  for  general  farming  purposes. 

Caldwell  gravelly  loam. — ^The  surface  soil  Is  a  compact,  moderately  heavy 
sticky  loam,  dark  gray  to  dark  brown  in  color  and  varying  in  depth  from  a 
few  Inches  to  3  feet.  It  carries  a  large  amount  of  flattened  or  rounded  gravel, 
chiefly  of  basaltic  or  other  volcanic  rocks,  ranging  In  size  from  a  fraction  of  an 
inch  to  the  size  of  cobbles.  The  subsoil  consists  of  a  light-gray,  fine-textured, 
sticky,  gravelly  loam,  grading  to  gravel  beds,  or  frequently  underlain  directiy 
by  beds  of  river  sands  and  reworked  pebbles  and  cobbles  often  partially 
cemented  by  lime.  The  type  generally  occurs  as  extensive  areas  covering 
nearly  level  or  slightly  sloping  stream  flood  plains  or  valley  bottoms  skirting 
stream  channels.  The  surface  is  broken  only  by  shallow  stream  channels  or 
minor  stream-formed  terraces  and  is  frequentiy  covered  by  heavy  thickets  of 
willow  and  light  timber.  The  soil  is  well  drained,  except  in  the  level  areas, 
which  are  subject  to  overflow.  The  type  is  formed  by  a  mixing  of  recent 
stream  alluvium  with  original  gravel  sheets  underlying  lake  beds.    The  soil  is 
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frequently  too  sballow  and  gravelly  to  admit  of  profitable  cultivation,  but  the 
better  areas  are  adapted  to  grains  and  bay.  Tbe  soils  of  this  aeries  are  used 
for  the  production  of  a  wide  variety  of  small  fruits,  tree  fruits,  and  truck 
crops. 

Wind  River  gravelly  loHnu — ^Tbe  soil  consists  of  a  rather  light  brown  to 
brown  loam  from  12  to  18  inches  deep,  containing  a  large  amount  of  organic 
matter  and  large  quantities  of  subanguiar  gravel.  The  subsoil  is  a  brown 
loam  of  smooth  texture,  generally  somewhat  heavier  than  the  surface  soil 
nnd  also  carrj-ing  considerable  gravel.  A  few  cobbles  and  bowlders  usually 
occur  upon  the  surface  or  distributed  throughout  the  soil  section,  being  most 
numerous  in  the  vicinity  of  stream  slopes  where  erosion  has  been  active.  At  a 
depth  of  5  feet  or  more  the  soil  material  rests  upon  stratified  beds  of  gravel. 
The  ty|)e  sometimes  attains  an  elevation  of  300  to  500  feet  above  the  present 
stream  flood  plains.  Although  the  terrace  slopes  are  often  steep,  the  type  as  a 
whole  has  a  level  to  very  gently  rolling  toiwgraphy.  The  natural  drainage  is 
very  thorough,  but  not  excessive,  and  the  type  is  less  subject  to  drought  than 
the  Hfrhter  members  of  the  series.  It  is  adapted  to  general  farming  and  to 
ai>ples.  peaches,  cherries,  and  other  fruits. 

Area  and  diBtrihution  of  the  gravelly  loama. 


Soil 


Cftldwell  gravelly  loam 

Wind  River  gravelly  loam. 

Total 


State  or  e 


Washington  8. 
Washington?. 


Acres. 


10,048 
1,536 


J 


11,584 


^  For  key  to  numl)ers  in  this  column  see  p.  733. 


Silt  Loam  Gboup. 


The  silt  lonm  in  this  province  has  been  recognized  under  two  soil  series. 
This  type  more  frequently  occupies  a  lower4ying  position  than  the  lighter 
textured  soils  of  the  province.  Drainage  is  in  some  cases  poorly  established 
and  some  of  tbe  areas  are  occasionally  subject  to  overflow  or  characterized  by 
the  occurrence  of  hardpau.  Lower-lying  areas  are  generally  used  for  pasture 
or  seeded  to  timothy  and  other  grasses.  Some  wheat  and  alfalfa  are  also  grown. 
The  poorly-drained  areas  are  best  suited  to  grass  crops.  The  type  is  well  suited 
to  heavy  general  farming  purposes,  but  when  poorly  drained  is  subject  to  a 
rather  limited  crop  adaptation.  Under  favorable  drainage  conditions  grain, ' 
alfalfa,  sugar  beets,  forage  crops,  late  or  heavy  vegetables,  and  small  fruits  can 
be  grown.  It  requires  n  somewhat  heavier  type  of  farming  equipment  than  the 
loams  and  thorough  and  Judicious  cultivation  for  the  maintenance  of  favorable 
conditions  of  tilth. 

Boise  silt  loam, — The  type  consists  of  a  light-gray,  loose,  ashy,  and  micaceous 
silt  loam  ranging  In  depth  from  a  few  inches  to  ^  or  50  feet.  To  a  depth  of 
6  feet  it  is  often  interstratifled  with  loam,  sand,  or  sandy  loam  or  limeK^emented 
hardpan,  the  sandy  loam  extending  in  places  to  bedrock.  The  soil  rests  upon 
beds  of  coarse  gravel  and  cobbles.  The  type  occupies  mesa  lands  and  is  com- 
posed of  lake  sediments,  probably  of  basaltic  origin.  Some  alkali  occurs  In 
local  spots  in  the  loam  subsoil.  The  soil  is  well  drained  and  Is  adapted  to 
truck,  grain,  and  clover.  Where  the  hardpan  is  not  very  thick  fruit  and  alfalfa 
do  well. 

Caldwell  silt  loam. — The  surface  soil  consists  of  a  dark-gray  or  brown  to 
black  heavy,  sticky  silt  loam,  sometimes  containing  gravel,  and  from  10  to  86 
inches  deep.  It  has  rather  a  compact  structure,  but  is  generally  friable  under 
cultivation.  The  subsoil  varies  from  a  dark-gray  to  black  or  Ught^olored, 
heavy,  sticky  silty  loam,  generally  of  rather  compact,  adobelike  structure,  and 
extending  to  a  depth  of  6  feet  or  more,  which  is  in  turn  underlain  by  rounded 
river  gravels.  The  type  occupies  the  nearly  level  valley  depressions,  river  flood 
plains,  and  stream  bottoms,  the  areas  being  often  marked  by  willow  thickets  or 
small  timber  and  cut  by  meandering  stream  channels.  The  soil  is  oftoi  subject 
to  overflow,  is  usually  poorly  drained,  and  sometimes  contains  alkali.  The  type 
is  composed  of  stream  sediments  derived  from  earlier  lake  beds.    The  soil  is 
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generally  rich  in  organic  matter  and  frequently  approaches  the  consistency  of 
Mock.    It  l8  used  for  pasture,  hay,  grains,  vegetables,  and  forage  cropa 

Area  and  distribution  of  the  silt  loams. 


Soil  name. 

State  or  area.i 

Acres. 

Boise  silt  loam 

T<^Aho?. 

96,860 
17,496 

CUAweUfUtkMm 

Tdaho2;  3. . 

Total 

113,286 

1  For  key-  to  numlMrs  in  this  column  see  p.  783. 
Clay  Loam  Gboup. 

The  clay  loam  group  in  this  province  is  represented  by  a  single  member  which 
has  been  recognized  in  but  one  area. 

The  topography,  texture,  and  structure  of  the  soil  are  such  that  drainage  Is 
generally  poor  and  many  areas  are  subject  to  injurious  accumulations  of  alkali. 
The  organic  matter  content  is  low  and  the  soils  generally  unproductive  and  of 
minor  agricultural  importance.  Under  favorable  conditions  of  irrigation  and 
drainage,  the  type  can  be  utilized  to  some  extent  for  general  farming  purposes, 
alfalfa  constituting  the  principal  product  The  soil  and  subsoil  are  composed 
largely  of  diatomaceous  earth  and  volcanic  ash  material,  sticky  and  tenacious 
when  wet  and  requiring  careful  management.  Artificial  drainage,  careful  culti- 
vation, and  a  systematic  use  of  stable  and  green  manures  are  necessary  to 
secure  best  results. 

Link  clay  loam, — ^The  surface  soil  is  light  ashy  gray  to  white,  sticky  when 
wet  but  friable  and  floury  when  dry.  A  thin  mantle  of  alluvial  sediments  usu- 
ally imparts  a  slightly  darker  color  to  the  surface  few  Inches  of  the  soil  profile. 
The  subsoil  is  similar  to  the  soil  material  in  all  essential  characteristics.  The 
type  is  of  alluvial  origin,  consisting  mainly  of  chalk-like 'diatomaceous  earth  and 
volcanic  ash,  the  result  of  erosion  from  adjacent  higher-lying  slopes.  It  occupies 
flat  or  depressed  areas  In  alluvial  stream-formed  valley  plains.  Drainage  is 
often  poor  and  the  soli  subject  to  accumulation  of  alkali  salts.  The  organic- 
matter  content  is  limited.  Its  agricultural  value  is  low,  although  fair  crops  of 
alfalfa  can  be  produced  under  favorable  conditions. 


Area  and  distribution  of  the  clay  loam. 

Soil  name. 

state  or  area.^ 

Acres. 

T.ll|^^y]f>gin 

0x00002 

16,680 

^  For  key  to  number  in  this  column  see  p.  733. 
Clay  Gboup. 

The  clay  group  Is  represented  only  by  the  clay  member  of  the  Red  Rock 
series. 

This  soil  is  of  small  extent  and  is  generally  poorly  drained.  The  surface 
is  often  irregular  and  when  prepared  for  irrigation,  requires  considerable 
labor  in  leveling.  Alkali  salts  in  Injurious  quantities  are  present  in  the  lower 
lying  areas.  Artificial  drainage  and  irrigation  are  necessary  before  any  ex- 
tensive agricultural  operational  are  possible.  Under  such  conditions  the  heavier 
farm  crops  can  be  grown.  The  soil  is  refractory  and  requires  a  heavy  farm- 
ing equipment,  frequent  cultivation,  and  liberal  applications  of  manure. 

Red  Rock  clay. — ^The  surface  soil  is  a  dark-gray  to  drab  or  slate-colored 
compact  clay,  becoming  darker  when  moist.  At  a  depth  of  3  feet  or  more  it  is 
usually  underlain  by  a  gray  or  drab  compact  fine  sandy  loam,  In  places  carry- 
ing thin  strata  of  silty  material  and  sometimes  approaching  a  hardpan  struc- 
ture. The  topography  is  level  to  gently  undulating  and  the  surface  sometimes 
duny  or  covered  with  a  thin  veneer  of  sandy  material  deposited  by  winds  or 
washed  from  adjacent  soils.    Drainage  is  poor  and  accumulations  of  alkali  salts 
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are  of  frequent  occurrence.  The  soil  is  alluvial  in  origin,  and  derived  from 
basaltic  material,  much  of  which  has  probably  been  deposited  nnder  swampy 
conditions.    The  type  occupies  stream  flood  plains  and  lower  terraces. 

Area  and  distribution  of  the  clay. 


Soil  name. 

State  or  area.i 

Acres. 

Rad  Rook  day 

Washington  ft 

0,886 

>  For  key  to  number  in  this  column  see  p.  733. 


CLAT  ADOBE  PHASE. 


The  Clay  adobe  phase  of  the  clay  group  of  soils  is  represented  by  two  mem- 
bers which  are  of  inextensive  occurrence  and  conflned  to  a  single  area. 

The  pronounced  adobe  structure,  normal  heavy  texture,  and  deficient  drain- 
age, make  these  soils  very  tenacious  and  difficult  to  handle,  except  und^  prop^ 
moisture  conditions.  Upon  drying  they  tend  to  bake  and  check,  in  which  con- 
dition they  can  not  be  efTectively  cultivated. 

They  are  not  extensively  utilized  and  are  of  minor  importance  in  the  region. 
When  well  drained  and  irrigated  they  can,  with  careful  management,  be  used 
for  the  general  farm  crops.  They  require  a  heavy  farming  equipment  and 
careful  adjustment  of  conditions  of  moisture  and  tillage. 

Ewauna  clay  adobe, — ^The  surface  soil  consists  of  a  dark-brown  to  nearly 
black  heavy  adobe,  becoming  sticky  when  wet,  and  readily  puddling  and  bak- 
ing under  exposure.  It  is  refractory  under  cultivation  and  a  good  tilth  is 
maintained  with  some  difficulty.  The  subsoil  is  similar  in  color  and  structure 
to  the  overlying  material  and  rests  at  a  depth  of  2  to  4  feet  upon  a  substratum 
of  light-colored  chalky  material  formed  largely  of  siliceous  diatomaceous  earth 
and  volcanic  ash,  which  may  in  places  be  slightly  calcareous.  The  type  is 
of  alluvial  origin,  derived  from  basaltic  and  volcanic  ash  and  deposited  by 
streams  over  river  flood  plains.  It  is  often  poorly  drained  and  occupies  g^tly 
sloping  to  depressed  areas.  Under  favorable  conditions  of  cultivation  and 
moisture  it  is  adapted  to  the  general  farm  crops. 

Klamath  clay  adobe. — ^This  type  consists  of  a  dark-gray  or  black  clay  adobe, 
80  inches  deep,  underlain  by  a  lighter  textured  yellow  clay  extending  to  a  depth 
of  6  feet  or  more.  It  has  a  true  adobe  structure  with  cracks  extending  down- 
ward through  the  soil  to  the  subsoil.  Accumulations  of  alkali  are  found  in 
some  portions  of  the  type,  though  such  deposits  are  not  characteristic 


Area  and  distribution  of  the  clay  adobes. 

Soil  name. 

state  or  ana.1 

Acres. 

Klamath  o^ay  a4ob*. ,                                   

Oncon? 

8,832 

Kwanna dav  adobe ..    --  - - 

^0     . 

»J 

Total 

0,216 

• 

1  For  key  to  number  in  this  column  see  p.  733. 

HISCBLLANBOirS  XATBBIAL. 

Area  and  distribution  of  the  miscellaneous  material. 


Sofl  name. 


State  or  area.^ 


Ases. 


Dunesand 

Meadow 

Bough  broken  land . 

Biverwash 

Peat 

Bock  outcrop 


Washington  6 

Idaho  4;  Oregon  1;  Washington  6, 0. 

Washington  6 

Idaho  1,  Washington  9 

Oregon? 

Oregon  1 


39,680 
30,996 
14,666 
5,873 
384 
192 


Total. 


91.386 


>  For  key  to  numbers  in  this  column  see  p.  718. 
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sons  OF  THE  OBEAT  BASIN  BEOION. 

By  Mact  el  Lafham. 
DESCBTPTION  OF  THE  BEQION. 

For  the  purposes  of  soil  classification  the  Great  Basin  is  regarded  by  the 
soil  survey  as  nearly  coincident  with  the  physiographic  province  of  the  Great 
Basin  of  interior  drainage. 

It  embraces  all  Nevada  with  the  exception  of  the  extreme  southeastern  parts, 
the  western  part  of  Utah,  a  small  part  of  southeastern  Idaho,  the  south-central 
part  of  Oregon,  and  the  greater  part  of  the  eastern  margin  of  California,  with 
an  extensive  area  in  the  southeastern  portion  of  that  State.  With  the  excep- 
tion of  the  waters  of  Goose  Lake  in  northeastern  Cnlifomia  and  south-central 
Oregon,  which  occasionally  overflow  to  the  Pacific,  no  drainage  waters  within 
the  confines  of  this  region  find  their  way  to  the  sea,  but  are  removed  by  evapora- 
tion. Aside  from  a  few  streams  fiowlng  westward  from  the  Wasatch  Moun- 
tains and  adjacent  plateaus  included  within  the  Rocky  Mountain  region,  as 
defined  by  the  soil  survey,  but  little  drainage  enters  the  region  from  outside 
sources. 

The  limits  of  the  Great  Basin  region  are  sharply  delineated  upon  the  east  by 
the  abrupt  fault  scarps  and  cliffs  of  the  elevated  Wasatch,  Sevier,  Gunnison, 
and  contiguous  plateaus  which  constitute  portions  of  the  territory  included 
within  the  Rocky  Mountain  region.  Upon  the  southeast  the  Great  Basin  merges 
with  that  part  of  the  arid  Southwest  region  drained  by  the  Colorado  River  sys- 
tem. Its  southern  boundary  is  marked  in  part  by  the  region  of  the  arid  South- 
west, but  principally  by  the  northern  and  eastern  slopes  of  the  San  Bernardino 
and  Sierra  Madre  Mountains  of  southern  California.  Its  western  boundary  is 
fixed  by  the  great  fault  forming  the  eastern  face  of  the  Sierra  Nevada  in  Cali- 
fornia, extending  from  the  southern  limit  of  the  Sierras  to  the  elevated  region 
covered  by  the  Lassen  Peak  volcanic  ridge  in  the  northern  part  of  the  State. 
Upon  the  northwest  it  merges  into  the  Lassen  Peak  ridge  and  the  adjacent  ele- 
vated plateau  districts  of  the  Northwestern  Intermountain  r^ion.  Along 
the  northern  boundary  in  Oregon  it  is  separated  by  an  indefinite  boundary  line 
extending  from  the  elevated  plains  of  the  Northwestern  Intermountain  region 
drained  by  the  Columbia  River  system.  Its  northern  boundary  in  northeastern 
Nevada  and  adjacent  portions  of  Utah  and  Idaho  coincides  with  the  watershed 
between  the  Snake  River  and  the  Interior  Drainage  Basin. 

The  region  is  characterized  by  the  numerous  isolated  ridges  and  mountain 
ranges,  running  in  a  general  north  and  south  direction,  rising  from  an  arid  tree- 
less, desert  plain.  Most  of  the  streams  crossing  the  plain  are  of  intermittent  char- 
acter and  soon  disappear  in  the  gravelly  and  sandy  soil  or  discharge  into  broad 
lake  basins.  Geologically  the  region  is  one  of  widespread  complex  orographic 
dlsplacementa  The  long,  narrow  ridges  and  ranges  are  mainly  of  monoclinal 
structure,  being  formed  by  upturned  edges  or  tilted  blocks  of  gentle  slope  upon 
one  side,  leading  to  steep  descents  by  rugged  fault  scarps  upon  the  other.  In 
certain  portions  of  the  province,  however,  as  in  central  Oregon,  frequent  masses 
and  cones  formed  by  effusive  lava  fiows  or  by  ejected  fragmental  material 
occur.  The  bases  of  the  desert  mountain  ranges  are  deeply  buried  beneath 
accumulations  of  detrltal  material,  forming  extensive  foot  slopes  and  alluvial 
fans  merging  Into  broad,  sloping  valleys.  The  crests  of  the  mountain  ridges  are 
usually  rugged  and  barren  or  occasionally  scantily  timbered.  Associated  with 
the  main  ranges  are  occasional  mesas  and  low-lying  hills.  The  elevation  ranges 
from  below  sea  level  in  Death  Valley  in  California  to  more  than  10,000  feet  on 
the  crests  of  some  of  the  higher  ranges. 

In  certain  parts  of  the  region  broad,  basinlike  depressions  are  encountered, 
having  no  outlet  and  receiving  the  drainage  waters  of  the  surrounding  country 
not  previously  lost  through  evaporation  and  percolation.  These  basins  were  in 
earlier  Quaternary  times  occupied  by  extensive  lakes,  remnants  of  which  still 
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remaia.  The  larger  of  the  extinct  lakes  are  Lake  Bonneville  In  Utah  and  Lake 
Lahontan  In  Nevada,  now  represented  by  the  Great  Salt  L«ike  in  the  Bonneville 
Basin  and  by  Carson  and  other  lakes  in  the  Lahontan  Basin.  The  present 
representatives  of  the  earlier,  vastly  more  extensive  bodies  of  water  are  subject 
to  considerable  fluctnation  in  extent  with  varying  rainfall,  are  usually  salty  or 
otherwise  highly  mineralized,  and  are  in  many  places  bordered  by  marshy  areas 
or  by  low»  barren,  sfilt-encrusted  flat& 

The  exposed  rocks  of  the  ranges  and  hills  are  mainly  of  recent  effusive  and 
intrusive  volcanic  character,  basalts^  rhyolites,  diorites,  and  andesites  predomi- 
nating, with  some  granitic  rocks.  Quartzites,  with  limestones,  conglomerates, 
and  other  older  sedimentary  rocks,  chiefly  of  Garbonlferous  or  more  ancioit  age^ 
are  of  extensive  occurrence,  particularly  in  the  western  and  central  parts  of  the 
region.  Some  of  the  more  elevated  ridges  evidence  former  glaciation  which, 
liowever,  has  not  influenced  the  character  of  the  soils. 

The  Great  Basin  region  is  characterized  by  an  arid  climate  with  a  large  num- 
ber of  dear,  sunshiny  days.  The  summers  are  hot  and  dry  and  the  winters 
mild  to  moderate,  with  frequent  sharp  frosty  nights  and  cold  periods  and 
bright,  warm  days.  A  light  to  moderate  snowfall  occurs  in  the  mountains 
and  in  the  more  northern  districts.  The  annual  precipitation  is  unfavorably 
distributed  and  is  rarely  sufficient  to  grow  crops  without  irrigation,  except  in 
certain  local  low-lying  stream  valleys  or  desert  lands  utilized  for  the  production 
of  wild  hay.  Water  supply  for  irrigation  is  generally  limited  to  streams  having 
their  sources  in  the  mountains  of  the  Wasatch  and  Sierra  Nevada  ranges. 

The  soils  of  the  region  are  classified  in  several  province  groups  according  to 
the  agencies  contributing  to  their  formation. 

Weathering,  or  disintegration  and  decomposition  of  the  rocks  in  place,  has 
led  to  the  formation  of  a  widespread  variety  of  soil  material,  giving  rise  to 
the  Residual  province,  the  soils  of  which  are  confined  mainly  to  the  bills  and 
mountains.  These  soils  are  often  shallow  and  contain  an  excessive  quantity  of 
rock  fragments  or  areas  of  rock  outcrop,  and,  owing  to  topography  and  their 
elevated  position  with  respect  to  sources  of  water  supply,  are  generally  non- 
Irrlgable.  These  conditions  render  most  of  the  residual  soils  of  the  Great  Basin 
region  unfit  for  agriculture  and  suitable  only  for  grazing.  Since  the  soil  sur- 
veys of  the  region  have  been  confined  to  the  more  important  agricultural  dis- 
tricts none  of  the  soils  of  the  residual  province  have  as  yet  been  encountered. 

In  the  vicinity  of  extinct  volcanic  vents  or  craters  local  deposits  of  ejected 
rock  fragments  occur,  sometimes  sufficient  in  amount  to  obscure  the  older  sur- 
face or  to  modify  material  of  previous  deposition.  In  one  area  surveyed  Uie 
soils  formed  through  this  agency  have  been  recognized  as  a  distinct  series.  It 
is  of  limited  extent  and  little  agricultural  importance  under  present  conditionfli 
although  capable  of  development 

The  streams  entering  the  desert  valleys  are  usually  of  torrential  character  and 
many  carry  water  only  during  the  rainy  season  or  at  infrequent  intervals.  The 
waters  are  usually  absorbed  upon  reaching  the  lower,  porous,  arid  slopes^  the 
ddbris  swept  from  the  mountain  slopes  and  upper  canyonlike  valleys  traversed 
by  the  stream  being  deposited  as  stream  outwash  and  valley  filling  material. 
This  forms  alluvial  fans,  foot  slopes,  and  debris  aprons,  progressively  building 
outward,  gradually  filling  the  desert  valleys  and  often  completely  burying  the 
mountain  bases  and  lower  ridges.  The  soils  derived  from  this  material  consti- 
tute another  distinct  soil  province,  although  they  often  merge  into  types  of 
other  series  In  a  confusing  manner,  making  separation  under  field  conditions 
more  or  less  arbitrary.  These  soils,  therefore,  as  mapped.  Include  more  or 
less  undifferentiated  material  of  other  series. 

In  other  portions  of  the  Great  Basin  region  there  are  extensive  areas  of  lacus- 
trine deposits.  These  are  recognized  in  the  classification  of  the  soils  of  the 
region  as  constituting  a  separate  soil  province. 

In  the  viclnty  of  the  larger  streams  extensive  recent  deposits  are  encountered. 
These  have  been  laid  down  by  the  streams  and  occupy  the  Immediate  flood 
plains  or  terraces  lying  above  them.  The  materials  are  sometimes  derived  in 
part  from  adjacent  lacustrine  deposits  and  sometimes  from  the  adjacent  higher 
mountain  areas.  The  soils  of  this  character  constitute  the  River  Flood  Plain 
province. 

Where  favorably  situated  with  regard  to  water  supply  and  where  the  topog- 
raphy insures  adequate  drainage  and  favors  irrigation,  the  soils  of  the  Great 
Basin  region  are  productive.  They  are  adapted  to  a  wide  range  of  staple  and 
of  special  crops.     Owing  to  limited  water  supply,  however,  the  greater  pro- 
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portion  of  tbe  Great  Basin  region  is  incapable  of  other  agricultnral  use  than 
grazing  in  certain  areas  or  during  certain  seasons  of  the  year. 

The  soils  recognised  within  the  region  vary  widely  in  texture  and  structure. 
Their  present  use  and  future  adaptation  depend  more  or  less  upon  these  physi- 
cal factors  and  upon  local  conditions  of  climate,  topography,  fticillties  for  irri- 
gation, and  location  with  respect  to  markets.  With  the  development  of  trans- 
portation facilities  certain  areas  now  devoted  mainly  to  general  ftirming 
should  become  capable  of  more  efficient  and  economical  utilization  for  sugar 
beets,  fruits,  or  other  intensively  cultivated  products. 

The  region  includes  the  most  extensive  areas  within  the  United  States  which 
typifj^  or  approach  true  desert  conditions.  It  also  embraces  the  oldest  and  some 
of  the  most  highly  and  successfully  developed  irrigated  districts  of  the  western 
States. 

The  area  of  the  different  soil  groups  so  far  mapped  in  the  Great  Basin  region, 
arranged  according  to  the  class  of  material  from  which  they  are  derived,  is 
given  in  the  following  table : 


Class  of  material. 


jLcnBm 


Volcanic. 

Allnyial  fan  and  yaUey  flUing . 

Lafee^flM 

Rtrar  flood  pUn 


4,00 
404,4(0 
283,618 
870,406 
48,66* 


Total. 


1,111,  on 


VOLCANIC  KATBBIAIi. 

The  material  included  under  this  head  gives  the  only  residual  soil  so  far 
mapped  in  the  Great  Basin  r^ion.  It  consists  predominantly  of  fragmental 
volcanic  debris.  Material  of  this  character  has  been  encountered  in  only  one 
survey  and,  though  of  unusual  character,  it  is  of  limited  extent  It  occurs  as 
slopes  of  low,  broad  crater  cones,  occupying  an  isolated  position  upon  the  desert 
plains  within  the  Lahontan  Basin.  While  the  surface  material  consists  mainly 
of  ejects  of  basaltic  character,  consisting  of  scoriaceous  lapilli,  fragments  of 
volcanic  bombs  and  volcanic  dust,  the  deeper  underlying  mat^al  is  composed 
of  sediments  of  the  Lahontan  Lake  beds.  In  parts  of  the  area  the  superficial 
deposits  have  been  mingled  with  the  lake-laid  material  and  the  soils  pass  into 
lake-laid  types  by  insensible  gradation& 

The  surface  slope  is  generally  regular  and  not  excessive  and  is  favorable  to 
Irrigation.  The  water  supply  is  restricted,  and  only  portions  of  the  area  covered 
can  be  irrigated  from  a  gravity  system.  A  pumping  system  having  its  source  of 
supply  in  near-by  canals  will  be  necessary  for  the  higher  slopea  This  method 
of  Irrigation  is  expensive  and  practicable  only  in  the  production  of  crops  of 
hi|^  market  value.  Drainage  is  thorough  and  the  use  of  a  large  quantity  of 
water  will  be  necessary. 

The  soils  derived  from  this  residual  material  are  represented  only  by  Soda 
Lake  sand. 

DBSGRIPnON   OF  THB  SOIL  BEBUBB. 

Soda  Lake  teriet.-— The  soUs  of  the  8oda  Lake  series  are  of  gray  edlor  and  of 
rather  compact  structure.  They  vary  in  depth  from  18  inches  to  o  or  more  feet 
and  are  characterized  by  the  occurrence  of  small  angular  fragments  of  scori- 
nceous  basalt  of  the  size  of  coarse  sand  and  flue  gravel.  When  less  than  6  feet 
deep  th«y  are  underlain  by  fine  gravelly  sand,  which  sometimes  grades  into 
light  colored,  compact  loams  at  approximately  4  feet  below  the  surface.  The 
series  occurs  upon  the  sloping  sides  of  volcanic  crater  cones  in  desert  plains  or 
valleys.  The  surface  varies  from  uniform  to  irregular  in  character,  sometimes 
being  too  rough  for  cultivation.  Drainage  is  excellent.  The  members  of  the 
series  are  derived  from  an  intermingling  of  lapilli  and  other  ejected  fragmentary 
products  with  earlier  lacustrine  deposits  of  extinct  Quaternary  lakea  The 
volcanic  material  has  been  weathered  to  some  extent  since  accumulation.  The 
surface,  material  is  mainly  volcanic. 
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Area  and  distribution  of  the  toil  of  the  Soda  Lake  series. 


Soil  name. 

State  or  area.^ 

Aciea. 

Soda  Lake  sand 

Nevadal 

4,082 

1  For  key  to  number  in  this  oolumn  see  p.  733. 
THE  SOIL  TTPES  AND  THEIB   USE. 

■ '   '  Sand  Gboup. 

The  sand  member  of  the  Soda  Lake  series  is  the  only  representative  of  soils 
of  fragmental  volcanic  material  thus  far  encountered.  It  is  a  conspicuous  soil 
type  in  the  Fallon  area,  Nevada ;  it  is  not,  however,  of  great  extent  and  has 
been  encountered  only  in  this  area. 

This  soil  is  not  used  for  farming  to  any  extent  at  the  present  time.  Its 
favorable  natural  drainage  and  freedom  from  alkali  salts  make  it  much  superior 
to  many  of  the  adjacent  soils  of  the  district  in  which  it  occur&  The  slopes 
upon  which  the  type  is  found  are  slightly  elevated  above  the  adjacent  plain  and 
would  probably  prove  less  susceptible  to  frost.  The  soil  is  of  loose,  incoherent 
character,  low  in  power  to  retain  moisture,  and  would  require  frequent  irriga- 
tion and  cultivation.  In  the  more  exposed  places  some  danger  of  injury  to 
young  crops  from  drifting  might  be  anticipated  when  the  native  vegetation  is 
removed.  The  soil  is  easily  cultivated  and  when  once  cleared  would  require 
only  a  light  and  comparatively  inexpensive  farm  equipment. 

The  type  is  not  adapted  to  general  farming,  although  alfalfa  could  be  grown 
under  irrigation  and  might  prove  the  best  crop  where  drifting  is  likely  to  occur. 
The  type  should  prove  best  suited  to  fruits  and  melons  and  other  vegetable 
producta 

Soda  Lake  sand. — Thl&  type  consists  of  18  inches  to  6  feet  or  more  of  gray, 
rather  compact  sand,  with  fine,  angular  fragments  of  scoriaceous  basalt  of  the 
size  of  coarse  sand  and  flne  gravel.  Where  less  than  6  feet  deep  it  is  underlain 
by  a  fine,  gravelly  sand,  which  sometimes  grades  into  a  light-colored  loam  at  a 
deptli  of  4  feet  The  type  occurs  upon  high  slopes  of  old  volcanic  crater  cones 
and  merges  with  gentle  slopes  into  the  adjacent  desert  lands.  The  surface 
varies  from  uniform  to  irregular,  in  places  being  too  rough  for  cultivation. 
Natural  drainage  is  excellent.  The  type  is  derived  from  the  intermingling  of 
lacustrine  sediments  of  I^ake  Lahontan  with  lapllli  and  weathered  products  of 
volcanic  materials.  It  is  generally  free  from  alkali  and  is  considered  a 
desirable  soil. 

Area  and  distribution  of  the  sand. 


Soil  name. 

State  or  area.» 

Aoree. 

Soda  liftke  sand    

Nevadal 

4,032 

1  For  key  to  number  in  this  column  see  p.  733. 
ALLUVIAIi  FAN  AND  VALLEY  FILLING  MATERIAL. 

The  soils  derived  from  the  alluvial  fan  and  valley  filling  material,  embracing 
the  alluvial  mountain  foot  slopes,  alluvial  fan,  and  alluvial-filled  valley  plains, 
constitute  one  of  the  most  extensive,  widely  distributed,  and  important  soil 
groups  of  the  Great  Basin  region. 

In  the  greater  part  of  the  areas  covered  the  surface  is  moderately  or  gently 
sloping,  not  excessively  stony  or  gravelly,  and  has  a  fairly  erea  surface. 
Drainage  in  most  cases  is  well  established  and  the  topography  is  favorable  to 
irrigation  and  the  use  of  farm  machinery.  Near  the  mountains,  however,  the 
slopes  sometimes  become  steep  and  broken,  the  gravel  and  stone  content  is  high, 
and  the  drainage  excessive.  The  lower  areas  lying  at  some  distance  from  the 
foot  of  the  mountains  and  merging  into  the  flat,  low-lying  soils  of  the  Biver 
Flood  plain  or  Lake-laid  group  are  often  deficient  in  drainage  and  subject  to 
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accumnlatlon  of  drainage  or  seepage  waters  from  irrigation  and  to  the  excessive 
concentration  of  alkali  salts. 

The  soils  are  usually  deep  and  productive,  and  in  the  Bonneville  and  La- 
hontan  Basins  consists  largely  of  superficial  deposits  overlying  older  stratified 
deposits  of  lacustrine  origin.  They  are  in  many  places  conveniently  located 
with  regard  to  water  supply  for  irrigation,  and  under  favorable  conditions  of 
location,  climate,  irrigation,  drainage,  and  market  facilities  are  susceptible  to 
a  high  degree  of  development. 

The  soils  of  this  province  have  been  widely  encountered  and  mapped.  They 
are  of  two  serie&  Of  these,  the  Bingham  series  is  the  more  extensive  and 
important.  They  occur  most  extensively  In  north-central  Utah  at  the  base  of 
the  Wasatch  range  and  at  the  foot  of  smaller  desert  ridges. 

Other  extensive  areas  of  soils  of  similar  derivation  have  been  mapped  in  the 
Kedfield  series.  These  soils  are  not  as  widely  distributed  as  those  of  the  Bing- 
ham series,  and  only  the  fine  sandy  loam,  loam,  and  clay  loam  members  have 
been  encountered.  They  occur  in  the  intermountain  valleys  of  central  Utah  in 
the  vicinity  of  the  base  of  the  elevated  plateaus  of  the  Rocky  Mountain  region. 

DE8CKIPTION  OF  THE  SOIL  SEKIBfl. 

Bingham  series. — This  series  occupies  the  lower  mountain  and  upper  valley 
slopes  and  valley  terraces  or  plains.  It  consists  of  mountain  wash  or  of  tor- 
rential or  intermittent  stream  delta  cone  deposits.  The  soils  are  generally 
treeless  except  in  the  immediate  vicinity  of  stream  courses.  The  more  elevated 
are  frequently  eroded  by  intermittent  stream  channels.  Drainage  is  good.  The 
soils  are  derived  principally  from  eruptive,  early  sedimentary,  and  altered  sedi- 
mentary rocks  of  all  ages  and  modified  by  material  derived  from  limestone, 
granites,  shales,  slates,  etc.  They  occur  as  irregular  and  frequently  extensive 
bodies.  Where  capable  of  irrigation  these  soils  are  often  well  adapted  to 
alfalfa,  grains,  sugar  beets,  vegetables,  small  fruits,  peaches,  and  other  orchard 
products. 

Area  and  distribution  of  the  soUs  of  the  Bingham  series. 


Soil  name. 


State  or  area.^ 


Acree. 


Blngbam  sand 

flue  sand 

pavelly  sandy  loam.. 

fine  sandy  loam 

loam. 


stony  loam., 
clay  loam.. 


Utah  2, 6 

Utah  6 

Utah  1,2, 3. 4.... 

Utah  6 

..--do 

Utah  1,2, 3,4,5.  . 
Utah4-. ......... 


32,168 
1,900 
132,112 
86,400 
15,400 
62,222 
12,100 


Total I     342,802 


I 


I  For  key  to  nambers  in  this  column  see  p.  733. 

Redfleld  series, — ^The  soils  of  this  series  are  formed  of  alluvial  mountain 
wash,  or  deposits  of  intermittent  or  torrential  streams.  They  are  generally 
treeless,  sometimes  gravelly  and  marked  by  rock  outcrop,  and  frequently  cut 
by  washes  and  intermittent  stream  channels.  The  soils  are  derived  primarily 
from  red  sandstone  modified  in  places  by  an  admixture  of  material  derived 
from  shales,  slates,  eruptive  rocks,  etc.,  and  are  typically  of  vermilion  or 
bright  red  color.  They  occur  generally  as  extensive  areas,  sometimes  underlain 
by  gravel.  The  lower-lying  and  heavier  members  of  the  series  are  often  poorly 
drained  and  alkaline. 


Area  and  distribution  of  the  soils  of  the  Redfleld  series. 

Soil  name. 

State  or  area.^ 

Aoree. 

fti^flfjd  fin^  sRpfiy  loam 

Utah4 

44,200 

loam,,  .r 

do 

14,100 

olav  loam                                                          

do 

3,800 

Total 

62,100 

' 

1  For  key  to  nambers  in  this  oolomn  see  p.  733. 
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THS  SOIIj  TTPM  and  THMDI  USB. 

The  soils  derived  from  allUTial  fftn  and  valley  fltling  material  show  a  wide 
mage  in  uae.  Not  only  are  they  varied  in  texture  and  structure,  but  tiie  omdi- 
tions  of  drainage,  topography,  and  irrigation,  as  well  as  of  transportation  are 
unusually  diversified. 

The  lighter  textured  soilsi'  occurring  under  the  sand  groups  are  repres^ited  by 
the  sand  and  fine  sand  of  the  Bingham  series.  The  sand  has  been  encountered 
to  a  much  greater  extent  than  the  fine  sand  in  the  areas  surveyed  and  is  of 
much  greater  agricultural  importance.  Both  are  loose,  porous,  and  incoherent, 
but  in  case  of  the  sand  the  deei)er  subsoil  is  generally  of  heavier  texture  and 
morQ  compact  structure  than  the  surface  material.  This  fact  greatly  improves 
the  water-holding  capacity  of  the  type  and  renders  it  fairly  retentive  of  mois- 
ture under  cultivation,  or  under  certain  natural  field  conditions  giving  rise  to 
the  formation  of  a  loose  pulverulent  surface  mulch.  Owing  to  this  subsoil 
characteristic  the  sand  has  a  much  wider  adaptation  to  crops  than  the  fine  sand. 
The  latter  is  often  wind  blown,  has  a  low  moisture^retaining  power  and  gener- 
ally occupies  a  position  above  the  reach  of  the  present  irrigation  systems.  It 
would  usually  require  considerable  labor  to  level  and  prepare  the  surface  for 
irrigation  and  intertilled  crops  would  probably  be  subject  to  injury  by  drifting 
if  not  protected  by  windbreaks.  The  fine  sand  is  not  used  for  farming  to  any 
extent  at  the  present  time,  but  if  irrigated  and  protected  from  winds  could  be 
utilised  for  the  production  of  eariy  truck  crops  and  early  stone  fruits,  and  to 
some  extent  for  alfalfa.  The  sand  is  to  a  much  greater  extent  situated  favor- 
ably with  regard  to  water  supply  for  irrigation  and  only  small  local  areas  are 
wind  blown.  Leveling  for  irrigation  is  necessary  In  certain  areas  of  irregular 
surface,  and  in  places  the  surface  is  quite  hilly  or  rolling.  Gravel  is  of  fm 
quttit  occurrence.  Some  of  the  lower  lying  areas  of  the  sand  are  subject  to 
the  accumulation  of  seepage  waters  and  alkali  and  are  impaired  by  a  high 
water  table,  drainage  being  less  thorough  over  most  of  the  ateas  tiian  tn  d^e 
areas  of  the  fine  sand.  Under  irrigation  the  sand  is  fairly  well  adapted  to 
general  farm  crops  and  certain  areas  are  dry  farmed  to  grain  with  fair  success 
Alfalfa  is  the  principal  general  farm  crop  grown  under  irrigation,  although 
wheat  and  other- cereals  are  being  grown  to  some  extent  Under  favorable  local 
conditions  the  type  is  more  profitably  utilized  in  the  production  of  sugar  beets, 
peaches  and  other  stone  fruits,  pears,  and  tomatoes  and  other  truck  crops. 

Both  the  sand  and  fine  sand  require  but  light  and  comparatively  inexpensive 
ftirm  equipment 

No  normal  sandy  loam  soils  are  derived  from  the  materials  Included  under 
this  general  head.  A  gravelly  sandy  loam  is  shown  under  the  Bingham  series. 
This  is  an  extensive  and  widely  developed  type  recognised  in  the  surveys  of  the 
Salt  Lake,  Sevier  Valley,  Bear  River,  and  Provo  areas.  Hie  soil  and  subsoil 
are  open  and  porous  when  dry,  but  moderately  coherent  and  loamy  when  moist 
A  variable  content  of  gravel  is  present,  but  rarely  is  the  amount  sutBcient  to 
interfere  with  cultivation,  and  angular  stone  fragments,  bowlders,  or  rock  out- 
crop are  rarely  present.  The  soil  is  friable  and  mellow  under  cultivation,  is 
easily  tilled,  and  requires  only  a  light  farm  equipment.  The  type  generally 
occupies  pronounced  slopes  near  the  foot  of  tlie  mountaitt&  The  surface  is 
generally  regular,  and  not  steep  enotgb  to  interfere  seriously  with  the  use  of 
fArm  machinery.  A  considerable  proportion  of  tiie  soil  lies  above  available 
sources  of  water  supply  for  irrigation,  but  where  irrigable  the  surface  faters 
the  distribution  of  water.  Excellent  drainage  generally  exists.  The  soil  usu- 
ally has  little  power  to  retain  moisture,  and  is  not  well  suited  to  dry  farming, 
although  areas  of  limited  extent  are  devoted  to  small  grain. 

The  fine  sandy  loams  of  both  the  Bingham  and  Redfield  series  are  extensive 
and  important  types,  but  are  not  as  widely  distributed  as  the  Bingham  gravelly 
sandy  loam.  They  usually  occur  upon  lower  lying  and  less  pronounced  slopes 
than  the  gravelly  sandy  loam  and  are  more  frequently  poorly  drained  and 
affected  with  alkali.  As  a  rule  the  moisture-retaining  capacity  is  higher  and 
under  favorable  conditions  of  drainage  they  are  better  adapted  to  general 
farming  and  therefore  more  extensively  used  for  the  production  of  alfalfa, 
grain,  and  grass  crops.  They  require  a  heavier  farm  equipment  but  are  of 
mellowAJriable  character  under  favorable  conditions  of  drainage  and  tillage. 
Some  of  tshe  higher  lying  areas  are  not  irrigable  from  existing  gravity  systems, 
but  the  ty&BS  are  generally  so  situated  as  to  be  easily  irrigated.  The  fine  sandy 
loam  of  tl^Bingham  series  is  the  better  special-purpose  soil ;  the  Bedfleld  type 
Is  devoted  nAainly  to  general  farming. 
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Loams  also  occur  In  both  the  Bingham  and  the  Bedfleld  series.  The  topog- 
raphy of  these  soils  is  generally  gently  sloping  to  flat,  the  types  frequently 
occnrring  in  depressed  areaa  Drainage  conditions  are  more  frequently  poor 
than  in  the  case  of  the  lighter-textured  types.  The  soils  are  rather  sticky 
when  wet  and  demand  more  careful  management  and  heavier  teams  and  im- 
plements to  maintain  good  tilth.  When  well  drained  they  are  adapted  to  gen- 
eral crops  and  to  the  later  maturing  vegetable  and  fruit  crops.  The  Bingham 
loam  is  used  to  some  extent  for  apples  and  pears;  the  Redfleld  type  exclu- 
sively for  general  farming.  A  stony  loam  phase  of  the  loam  group  occurs 
under  the  Bingham  series.  This  is  extensively  developed.  It  differs  ma- 
terially from  the  normal  loams  in  topography,  drainage,  physical  character- 
istics, and  relation  to  agriculture.  The  surface  is  often  rough,  the  areas  occu- 
pying moderately  to  steeply  sloping  country  adjacent  to  the  mountains.  They 
include  considerable  material  of  strictly  colluvial  origin.  The  use  of  farm 
machinery  is  in  many  cases  impracticable,  as  is  also  irrigation.  For  these 
reasons  the  land  is  of  comparatively  little  agricultural  importance. 

Clay  loam  types,  constituting  the  heaviest  soils  of  this  province  as  yet 
recognized,  occur  in  both  the  Bingham  and  the  Redfleld  series.  They  are  less 
extensively  developed  than  any  other  of  the  soil  groups,  with  the  exception  of 
the  fine  sand.  Each  of  these  two  types  has  been  encountered  in  only  one 
area.  The  soils  are  heavy,  sticky  when  wet,  and  require  considerable  care  in 
cultivation.  Heavy  farm  equipment  is  essential  to  the  proper  handling  of  such 
soils.  Surface  and  underdrainage  are  generally  poor.  Inadequately  drained 
areas  are  utilized  mainly  for  pastures,  but  under  favorable  conditions  of 
drainage,  irrigation,  and  culture  the  soils  are  well  adapted  to  the  production 
of  alfalfa  and  small  grain. 

saud  gboup. 

Bingham  «(»iul.— The  soil  is  light  gray  to  grayish  brown  and  of  loose,  inco- 
herent character.  The  subsoil  is  similar  to  the  surface  material  in  color  or 
of  slightly  lighter  tint,  the  deeper  portion  being  somewhat  heavier  in  texture 
and  of  more  compact  structure.  Water-worn  gravel  is  of  frequent  occurrmce 
in  the  higher  lying  areaa  The  type  is  usually  well  drained,  but  lower  lying 
bodies  of  limited  extent  are  apt  to  suffer  from  InsuflScient*  drainage  under 
irrigation*  The  type  is  of  alluvial  origin,  deposited  by  mountain  streams  as 
broad  alluvial  fan  and  alluvial  plain  deposits  about  mountain  foot  slopes  and 
over  the  edge  of  low,  broad  areas  of  the  Booneville  Basin.  The  soil  material 
is  derived  from  a  variety  of  rocks  of  igneous,  metamorpliic,  and  sedimentary 
character,  the  latter  consisting  of  shale,  sandstone,  and  limestone.  The  sur- 
face is  sloping  to  nearly  level  or  sometimes  wind  blown  and  interrupted  by 
terrace  lines  of  steep  slopea  Where  capable  of  irrigation  and  favored  by  con- 
ditions of  drainage  and  climate  the  ^pe  is  utilized  mainly  for  the  production  of 
alfalfa,  tomatoes  and  other  vegetables,  and  peachea  Plums,  prunes,  and  pears 
are  also  grown  to  some  extent 

Area  and  dUtrilwtion  of  the  sand.. 


Soil  name. 

State  or  ana.i 

Aorea. 

flfc^lMniMIHl 

Utah  a,  5 

82,108 

1  For  key  t6  nmBben  In  this  oolumn  see  p.  7S8. 

FINE  Bastd  GBomp. 

Bifigham  fine  mimI.— The  soU  of  the  Bingham  fine  sand  is  light  gray  or  grayish 
brown  and  contains  an  excessive  amount  of  sand  of  the  finer  gradea  The 
stmcture  is  porous  and  incoherent  The  subsoil  is  similar  to  tiie  soil  material 
in  G(^r,  texture,  and  structure.  The  type  is  of  alluvial  origin  and  distributed 
as  alluvial  outwash  fan  or  alluvial  slope  material  by  mountain  streama  It 
occurs  in  the  vicinity  of  mountain  foot  slopes  and  about  the  margins  of  broad 
Interior  drainage  basins.  The  material  is  derived  from  a  variety  of  crystalline, 
volcanic,  metamorphic  shale,  sandstone,  and  limestone  rocks.  The  surface  is 
ijsually  wind  blown  and  the  type  not  favorably  situated  for  irrigation.  The 
soil  is  deficient  in  organic  matter,  but  where  properly  cultivated  under  irriga- 
tion is  suitable  for  the  production  of  early  truck  cropa 
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Area  and  distribution  of  the  fine  sand. 


Soil  name. 

Stoteorarw.1 

Acna. 

•Rinphani  fliM  mn<1 

UtfthS 

1,900 

>  For  koy  to  nambor  In  this  oolamn  see  p.  733. 

Sandt  Loam  Group. 

gravelly  sandy  loam  phase. 

Hinyham  gravelly  Handy  loam.— The  type  Is  a  dark  to  drab-colored  sandy  loam 
or  fine  sandy  loam  of  open,  porous  structure,  ranging  from  18  Inches  to  6  feet 
or  more  in  depth,  usually  underlain  by  gravel,  bowlders,  or  rock.  It  occurs  as 
extensive  areas,  covering  lower  mountain  slopes,  upper  valley  slopes,  and  sloping 
alluvial  fans  generally  lying  slightly  below  areas  covered  by  the  Bingham  stony 
loam,  which  it  resembles  in  origin  and  mode  of  formation.  Flat,  shaly,  or  well- 
rounded  gravel  varying  in  size  from  fine  fragments  to  3  or  4  Inches  In  diameter 
occur  upon  the  surface  or  within  the  3-foot  section.  The  surface  is  generally 
free  from  rock  outcrop  or  bowlders  and  is  well  drained  and  free  from  alkalL 
The  type  frequently  lies  above  the  limits  of  irrigation  and  is  sometimes  dry 
farmed  to  grains.  Where  capable  of  Irrigation,  it  is  generally  well  adapted 
to  truck  crops,  orchard  and  small  fruits. 

Area  and  distribution  of  the  gravelly  sandy  loam. 


Soil  name. 


Bingham  unravelly  sandy  loam Utah  1, 2, 3, 4 


State  or  i 


Acm. 


182,112 


>  For  kny  to  nambers  in  this  column  sec  p.  733. 

Fine  Sandy  Ix)am  Group. 

Bingham  fine  sandy , loam. — The  soil  Is  of  gray  or  grayish-brown  color  and 
of  porous  structure.  The  subsoil  resembles  the  soil  material  in  color.  The 
upper  portion  is  usually  of  slightly  heavier  texture  than  the  surface  material, 
becoming  coarser  In  texture  and  of  more  porous  structure  with  depth.  Water- 
worn  gravel  are  of  frequent  occurrence  in  both  soil  and  subsoil  material  in  the 
higher  lying  areas.  The  type  consists  of  alluvial  fan  and  foot-slope  deposits 
of  mountain  streams.  It  occurs  about  mountain  bases  and  as  deltalike  plains 
about  the  margins  of  low,  flat  drainage  or  lake  basins.  The  material  is  derived 
from  a  variety  of  volcanic,  crystalline,  metamorphic,  and  sedimentary  rocks, 
the  metamorphic  rocks  with  shales,  sandstones,  and  limestones  predominating. 
The  lower  lying  areas  are  sometimes  deficient  in  drainage  under  irrigation  and 
subject  to  the  accumulation  of  alkali  salts.  Under  favorable  irrigation,  drain- 
ape,  and  climatic  conditions  the  type  Is  adapted  to  alfalfa,  grains,  sugar  beets, 
truck  crops,  and  tree  frulta  The  higher  lying  areas  are  particularly  esteemed 
for  the  production  of  peaches. 

Redfleld  fine  sandy  loam, — ^The  type  consists  of  a  fine  sandy  loam  6  feet  in 
depth,  derived  from  the  disintegration  of  red  sandstones,  sometimes  mingled 
with  limestones.  It  is  usually  well  drained.  In  some  areas  the  soil  contains 
well-rounded,  medium-sized  gravel  within  3  feet  of  the  surface,  which  Increases 
in  quantity  and  size  in  the  lower  depths.  Other  areas  are  underlain  by  sand- 
stone and  limestone  rocks  outcropping  at  higher  elevations.  The  type  occupies 
valley  floors  sloping  gently  from  the  mountains,  upper  bench  lands,  and  elevated, 
undulating  plains.  It  is  adapted  to  alfalfa  and  grains  where  favorably  located 
for  irrigation. 
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Soil  name. 


Bingham  Ane sandy  loam. 
Redfleld  fine  sandy  loam. . 


Total. 


State  or  area.' 


Utah  6. 
Utah  4. 


Aores. 


86,400 
44,a00 


130,60 


1  For  key  to  numbers  in  this  column  see  p.  733. 
Loam  Group. 

Bingham  loam, — ^The  soli  of  the  Binghani  loam  is  gray  to  dark  gray  in  color. . 
The  subsoil  usually  resembles  the  soil  material  in  color  and  other  features, 
although  In  local  areas  it  is  sometimes  replaced  by  sand  or  clay  material.  The 
type  consists  of  alluvial  foot  slope,  fan,  or  alluvial  plain  deposits  of  mountain 
streams*  derived  mainly  from  metamorphic  and  sedimentary  rocks,  and  dis- 
tributed about  mountain  bases  and  as  deltalike  deposits  about  margins  of  low 
plains  of  lacustrine  or  lake-laid  deposits.  The  surface  is  sloping  to  nearly  flat 
and  the  lower  lying  areas  are  poorly  drained  Under  favorable  conditions  of 
irrigation,  drainage,  and  climate  the  type  is  adapted  to  grains,  alfalfa,  apples, 
and  pears. 

.  Redfleld  loam, — ^The  soil  is  a  vermilion-colored  loam,  usually  of  silty  texture 
4J  to  6  feet  deep,  underlain  by  a  clay  loam  or  occasionally  by  a  sandy  loam  or 
Mind  subsoil.  The  tyj^e  occupies  level  valley  floors.  Is  frequently  poorly  drained, 
and  contains  alkali.  It  is  an  excellent  soil  for  general  farming  where  drained 
and  free  from  alkali. 

Area  and  distrihuHon  of  the  loams. 


Soil  name. 

state  or  area.^ 

Acres. 

Rtng^v^TP  loam .  . 

Utah  ft 

15,400 

R«4fk^Mlmm. 

Vtf^hi                            ,  .. 

14,100 

Total 

20,600 

>  For  key  to  numbers  in  this  column  see  p.  733. 


STONY    LOAM    PHASE. 


Bingham,  stony  loam. — ^Tht;  type  consists  of  a  sandy  loam  or  fine  sandy  loam 
generally  of  a  dark  or  drab  color  and  loose,  porous  structure,  from  4  to  6  feet 
deep,  containing  gravel,  stones,  and  bowlders  and  underlain  by  gravel  beds  or 
bowlders  or  by  bedrock  substratum  which  frequently  outcrops.  It  occurs  along 
lower  mountain  slopes  and  elevated  parts  of  old  alluvial  fans,  and  has  a  sloping 
and  frequently  rough  or  hilly  surface.  It  is  well  drained  and  free  from  alkali 
salts.  The  type  has  been  formed  by  coUuvlal  mountain  wash  and  sedimentary 
material  deposited  by  intermittent,  shifting  streams  or  mountain  torrents,  and 
occupies  irregular  and  sometimes  extensive  areas.  The  type  has  little  agricul- 
tural value  at  present,  being  too  stony  and  usually  lying  too  high  for  irrigation. 
Where  these  conditions  can  be  overcome  some  of  the  type  might  be  used  In  fruit 
growing. 

Area  and  distribution  of  the  stony  loam. 


Boll  name. 


Bingham  stony  loam. . 


State  or  area.i 


Utah  1,2, 3, 4, 6.. 


Aoree. 


62,222 


>  For  key  to  numbers  in  this  oolunin  see  p.  733. 
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Glat  Loam  Oioup. 

Bingham  clay  loam, — ^The  soil  is  a  dark  or  drab  loam,  usually  4  feet  deep, 
resting  upon  n  clay  loam  subsoil.  The  type  Is  similar  to  the  Bingham  gravelly 
loam  in  origin  and  mode  of  formation,  but  is  composed  of  liner  alluvial  and 
collQTial  material,  Is  further  removed  from  the  mountains,  and  occupies  lower 
levels  and  depressiona  Drainage  is  often  poor,  and  the  soil  contains  considerable 
alkali,  but  when  drained  and  free  from  alkali  it  proves  an  excellent  soil  for 
general  farming. 

Redfield  clay  loam, — The  soil  consists  of  a  vermilion-red  clay  5  fieet  in 
depth,  resting  upon  a  sandy  subsoil.  The  soil  is  difDcult  to  till  except  under 
proper  moisture  conditions.  The  type  occupies  low,  level  land,  is  poorly  drained, 
and  contains  considerable  alkali.  It  is  of  little  agricultural  value  except  for 
meadow  pasture. 

Area  and  distribution  of  the  olay  looms. 


BoU 


elayloMii. 
ekiyloftm.. 


TML.. 


Bute  or  a 


Utah  4. 
....do.. 


^2J 

S,800 


15,000 


1  For  key  to  number  in  this  oolumn  tee  p.  7S3. 
LAKE-LAID  MATERIAL. 

Bztenslve  areas  of  lacustrine  sediments  and  of  shore  and  delta  deposits 
occur  in  the  lower  basins  of  the  region  formerly  covered  by  waters  of  Quater- 
nary lakes  of  the  Bonneville  and  Lahontan  types.  These  deposits  were  derived 
from  adjacent  land  areas  and  represent  the  decomposition  products  of  the  rocks 
with  local  additions  of  volcanic  dust.  Since  deposition  they  have  been  exposed 
to  weathering  and  modified  by  erosion,  by  the  addition  of  more  recent  alluvial 
materia^  or  by  wind-blown  deposits.  Material  of  this  character  in  the  Lahon- 
tm  Basin  is  represented  by  the  soil  series  of  tliat  name.  In  the  Bonneville 
Basin  the  corresponding  accumulations  have  to  a  great  extent  been  buried  or 
obscured  by  later  stream  and  lake-laid  sediments.  While  intermingled  with  soil 
material  of  other  provinces  or  occurring  as  undifferentiated  areas  of  lake-laid 
soils,  they  have  not  here  as  yet  been  recognized  by  the  soil  survey  as  distinctly 
lake-laid  material.  ' 

Along  the  shores  of  many  of  the  present  lakes  or  occupying  the  dry  beds  of 
those  of  intermittent  character  occur  extensive  areas  of  recently  formed 
lacustrine  sediments.  These  are  represented  in  the  vicinity  of  Salt  Lake.  Utah, 
by  the  Salt  Lake  series  and  around  Carson  Lake  in  Nevada  by  tihe  Carson 
series.  The  soils  of  these  series  occupy  low,  flat  positions  and  are  poorly 
drained.  The  more  extensive  and  typical  areas  carry  excessive  <|uaiititlea  of 
alkali  salts  and  are  not  well  adapted  under  present  oonditioos  to  agrieulture. 

The  most  extensive  soils  derived  from  lake-laid  material,  so  far  reoognlsed, 
are  included  in  the  Salt  Lake  and  Lahontan  series. 

The  soils  of  the  Lahontan  series  have  been  encountered  only  in  tke  Fallon 
area,  Nevada.  This  series  includes  a  number  of  types,  some  of  which  are  £airly 
ext^islve.  The  soils  of  the  Salt  Lake  series,  of  which  only  the  sandy  loam, 
loam,  and  clay  loam  types  have  been  recognised,  have  bera  mapped  in  the 
Salt  Lake,  Bear  River,  Weber  County,  and  Provo  areas,  Utah.  They  cover  a 
somewhat  greater  area  than  the  Lahontan  soils. 

The  Carson  series  consists  of  recent  lake-laid  deposits  formed  mainly  by 
erosion  of  the  Lahontan  Lake  beds  of  earlier  date.  They  have  but  moderate 
extent,  occurring  in  the  recently  exi)osed  basin  of  Carson  sink,  included  within 
the  Fallon  area,  Nevada.  The  Churchill  series  is  represented  by  a  single  mem- 
ber, encountered  in  the  Fallon  area.  It  consists  of  early  deposits  forming  the 
Lahontan  Lake  beds,  modified  by  deposits  of  calcareous  tufticeoes  materia) 
derived  from  hot  springa    It  is  of  limited  extent  and  of  little  importance. 

Where  typically  devetoped  the  lake-laid  soils  oocur  In  extensive  and  uniform 
areas.  In  the  earlier  surveys  the  material  and  soil  types  were  not  separated 
with  as  much  attention  to  detail  as  they  would  be  at  the  present  time  In 
point  of  area  covered  in  the  surveys  the  soils  of  lake-laid  origin  rank  second. 
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but  tbey  are  less  extensively  farmed  than  either  the  soils  derived  from  the 
Alluvial  Fan  and  Valley-Filling  material  or  from  the  River  Flood  Plain  mate- 
rial, which  constitute  the  two  other  important  soil  provinces  of  the  Great  Basin 
region. 

DESCRIPTION  OP  THE  SOIL  SERIES. 

Carson  series, — These  soils  consist  of  drab  to  black  lake-laid  material  of 
compact,  adobelike  structure,  about  6  feet  deep,  though  sometimes  underlain 
at  lesser  depths  by  lighter  lacustrine  sediments.  Surface  drainage  and  under- 
dralnage  are  generally  deficient.  The  soil  material  is  derived  from  the  erosion 
of  eruptive  rocks.  The  types  occupy  low,  flat,  recently  exposed  lake-bed  plains. 
The  surface  is  generally  treeless  and  level  to  slightly  sloping  and  hummocky. 
Alkali  Is  presort  in  considerable  quantities,  although  where  properly  drained 
alfalfa,  barley,  and  sugar  beets  can  be  profitably  raised. 

Area  and  distrilmtion  of  the  soUs  of  the  Carson  series. 


Soil 


SCato  or  arM.* 


AflDM. 


Oaraon  clay  loam... 

day 

day  adobe.. 


Nevada  1., 

do 

do 


9,M4 
4,388 
5,760 


Total.. 


19,8 


1  For  key  to  number  in  this  column  see  p.  733. 

ChurchiU  series. — ^Thls  series  consists  of  compact,  light-yellowish  to  dark- 
colored  soils  carrying  considerable  calcareous  tufa  upon  the  surface  and  in  the 
soil  at  a  depth  of  6  to  8  inches,  where  it  forms  a  layer  from  1  to  5  inches  in 
thickness.  In  certain  sections  the  lower  portion  of  the  soil  is  honeycombed  in 
structure.  The  soils  are  of  lacustrine  origin,  consisting  primarily  of  Lahontan 
sediments,  subsequently  modified  by  deposits  from  subaqueous  springs,  giving 
origin  to  the  tuifa.  They  occur  in  treeless  desert  plains  of  level  to  undulating 
surface  Alkali  salts  are  generally  present  in  large  amounts,  which,  together 
with  the  occurrence  of  a  surface  nardpan,  makes  the  soils  of  little  agricultural 
importance. 

Area  and  distribution  of  the  soil  of  the  Churchill  series. 


Boil  name. 

State  or  area.> 

AONt. 

Chtmhin  flay. . ,    ,    ...  .  

Nevada  1 

1,QM 

1  For  key  to  number  in  this  column  aee  p.  733. 

Lahontan  series. — ^The  soils  of  this  series  are  of  light  gray  to  dark  gray  or 
drab  color  and  usually  underlain  at  18  inches  to  6  feet  by  gravelly  sandy  loam, 
gravely  sand,  or  light  gravelly  loam,  which  is  in  turn  underlain  at  a  deptii 
usually  below  6  feet  by  lacustrine  clays  or  by  compact  fine  sandy  loam.  These 
soils  represent  lake-laid  material  derived  mainly  from  the  rocks  of  adjacent 
mountain  ranges,  consisting  principally  of  basalt,  trachytes,  and  rhyolltes.  They 
bare  been  subject  to  more  or  less  modification  by  the  action  of  waves  and  cur- 
rents, and  since  the  subsid^ice  of  the  waters  of  the  lake  by  stream  erosion  and 
sedimentation  and  by  winds.  Volcanic  material  of  dnst-like  character  and  frag- 
ments of  calcareous  tufa  deposited  by  subaqueous  springs  are  of  occasional  oc- 
currence. The  heavier  members  occupy  rolling  to  dissected  areas,  the  lighter 
members  being  of  slightly  rolling  to  hummocky  character  and  frequently  marked 
by  dunes  or  wind-blown  ridges.  The  native  vegetation  consists  of  sage,  grease- 
wood,  rabbit  bush,  and  other  characteristic  desert  shrubs  of  the  region.  The 
heavier  members  of  the  series  often  carry  excessive  amounts  of  alkali  salts,  and 
are,  owing  to  difliculty  and  expense  of  reclamation,  considered  as  undesirable 
types.  The  lighter  membera  are  sometimes  alkaline,  but  owing  to  their  more 
porous  character  are  capable  of  reclamation  and  adapted  to  alfalfa,  grains,  and, 
in  certain  cases,  to  potatoes,  vegetables,  and  small  fruits. 


Digitized  by 


Google 


542 


SOILS  OF   THE   UNITED  STATES. 
Area  and  dUtribution  of  the  soils  of  the  Lahontan  series. 


Sou 


LfttMOtanfliMMnd 

nndyloftin 

■tooy  mndr  loam.. 
flneMndyioaiii.... 

grmvellykMun 

clay  loam 

clay 


Total. 


State  or  a 


Nevada  1., 

do 

do 

do 

do 

do 

.....do 


Acres. 


31, 1« 
48,704 
3,128 
8,0M 

«,400 
8,000 


101,760 


^  For  key  to  namber  in  this  column  see  p.  783. 

Salt  Lake  series. — ^These  soils  are  generally  dark  In  color  and  underlain  by 
compact,  heavy  subsoils.  They  represent  lacustrine  deposits  derived  from  erup- 
tive, sedimentary,  and  altered  rocks  of  various  ages  and  are  usually  without 
gravel.  They  occupy  low,  level  plains,  frequently  with  sloughs  or  lagoons, 
marking  the  site  of  recent  lake  bottoms.  They  are  generally  barren,  deficient 
in  drainage,  and  heavily  impregnated  with  alkali  salts.  Owing  to  their  low- 
lying  position,  imperfect  drainage,  and  high  content  of  alkali  salts,  they  are 
not  adapted  to  crop  production  under  present  conditions.  The  series  is  exten- 
sive in  point  of  area. 

Area  and  distribution  of  the  soUs  of  the  Salt  Lake  series. 


Boll  name. 


t  Lake  sandy  loam. 

loam 

clay  loam... 

Total 


State  or  area.* 


Utah  1,5.... 
Utah  1,2, 8. 
Utah  1,3..-. 


Acres. 


51,306 
19,908 
89,160 


160,442 


1  For  key  to  numbers  in  this  column  see  p.  733. 
THE  SOIL  TTFBS  AND  THEIB  USE. 


The  soils  derived  from  the  lake-laid  materials  of  the  Great  Basin  region 
range  in  texture  from  fine  sand  to  clay,  the  sandy  loams  and  clay  loams  being 
the  most  extensive  classea  The  topography  of  the  soils  is  usually  favorable  to 
the  use  of  farm  machinery.  Inadequate  drainage  and  lack  of  Irrigation  facili- 
ties constitute  the  most  widespread  and  most  serious  restrictions  upon  the  use 
of  these  soils. 

The  fine  sand  group  is  so  far  represented  by  a  single  type  in  the  Lahontan 
series.  This  type  includes  the  areas  of  coarser  shore  and  delta  deposits  in  the 
Lahontan  lake  beds.  The  surface  is  usually  irregular,  is  wind  blown  in  exposed 
situations,  and  usually  requires  considerable  labor  in  leveling  and  preimring 
the  land  for  Irrigation.  Where  extensive  areas  are  cleared  of  native  vegetation, 
crops  may  be  injured  by  the  drifting  soil.  Planting  windbreaks  is  an  important 
step  in  agricultural  improvement.  The  soil  is  well  adapted  to  the  production 
of  melons,  potatoes,  and  other  early  truck  crops,  and  small  fruits.  Owing  to 
the  tendency  to  drift,  it  can  probably  be  best  utilised  for  such  intertilled  crops 
in  small  tracts  interspersed  with  areas  of  alfalfa  or  some  other  effective  cover 
crop,  at  least  until  windbreaks  are  provided.  The  soil  is  not  at  present  ex- 
tensively farmed.  Alfalfa  and  potatoes  are  the  principal  products.  Poor  drain- 
age is  much  less  frequent  than  in  the  case  of  the  heavier  types.  The  soil  is, 
however,  loose  and  porous,  and  under  irrigation  much  loss  of  water  by  seepage 
will  occur,  making  artificial  drainage  necessary  in  the  lower  lying  depressions. 
The  soil  is  easily  cultivated  and  requires  but  a  light  farming  equipment 

The  sandy  loam  group  of  lake-laid  soils  within  the  Great  Basin  region  in- 
cludes types  of  the  Lahontan  and  the  Salt  Lake  series.  In  the  former  the  soil 
and  subsoil  material  is  usually  open  and  porous,  the  surface  is  level  to  sloping 
or  rolling,  and  drainage  conditions  vary  from  poor  to  excellent.  In  most  of 
the  areas  surveyed  drainage  is  less  satisfactory  than  in  the  case  of  the  fine 
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Band.  Alkali  In  injurious  quantities  is  of  widespread  occurrence,  though  nnder 
fayorahle  conditions  of  slope  this  may  be  readily  removed  from  the  soil  by 
irrigation.  Lower  lying  areas  require  artificial  drainage  when  placed  under 
irrigation.  The  surface  soil  in  exposed  positions  drifts,  but  the  type  suffers  less 
in  this  respect  than  the  fine  sand.  It  is  not  extensively  utilized,  although  al- 
falfa, potatoes,  and  grains  are  grown  to  some  extent  Under  favorable  condi- 
tions of  irrigation  and.  drainage  it  is  well  adapted  to  a  light  type  of  farming, 
with  alfalfa  and  potatoes  as  Important  crops.  It  is  well  suited  to  early  truck 
crops,  and  to  small  fruits  and  stone  fruits  where  climatic  conditions  are  favor- 
able. It  is  easily  maintained  in  a  good  condition  of  tilth  and  requires  a  light 
farming  equipment.  It  is  not  so  well  suited  to  grain  culture  as  the  soils  of 
heavier  texture. 

The  sandy  loam  of  the  Salt  Lake  series  occupies  low-lying  areas  of  recently 
exposed  lake  bottom  in  the  Weber  County  and  Bear  River  areas  of  Utah.  Drain- 
age Is  Inadequate,  and  an  excessive  alkali  content  generally  occurs.  The  type 
Is  not  used  for  farming,  and  owing  to  lack  of  drainage  and  irrigation  facilities 
is  of  but  little  economic  importance.  Reclamation  by  irrigation  may  be  effected 
in  certain  favored  arens^. 

A  stony  sandy  loam  phase  of  the  group  occurs  in  the  Lahontan  series  in  the 
Fallon  area,  Nevada.  This  type  is  comparatively  inextenslve.  The  soil  ma- 
terial is  less  loose  and  porous  than  the  normal  sandy  loam  of  the  series.  The 
content  of  rock  fragments  and  bowlders  is  high.  The  coarser  material  consists 
to  a  great  extent  of  colluvial  deposits.  The  type  usually  occupies  pronounced 
slopes,  well  elevated  above  the  typical  sandy  loam  or  other  adjacent  types. 
Some  areas  are  eroded  and  rough.  Drainage  conditions  are  better  than  in  the 
normal  sandy  loams,  and  for  this  reason  the  soil  is  generally  free  from  injurious 
alkali  accumulations.  The  type  is  not  as  yet  utilized  to  any  extent  for  farm- 
ing, but  where  the  stone  content  is  not  excessive  and  the  conditions  of  topog- 
raphy and  irrigation  are  favorable  it  is  well  adapted  to  the  production  of  fruit 
and  truck  crops,  as  well  as  to  a  light  type  of  general  farming.  The  soil  does 
not  usually  drift,  and,  except  upon  the  steeper  and  more  stony  slopes,  will  prob- 
ably prove  suitable  for  the  culture  of  alfalfa  and  grains. 

The  fine  sandy  loam  group  so  far  includes  only  that  member  of  the  Lahontan 
series.  It  is  of  more  compact  character  than  the  sandy  loam  of  the  same  series, 
but  the  surface  is  sometimes  wind  blown  and  requires  leveling  before  Irrigation 
is  practicable.  Drainage  Is  usually  deficient,  and  the  areas  frequently  contain 
excessive  amounts  of  alkali.  Under  favorable  conditions  of  drainage  the  alkali 
generally  disappears  with  irrigation.  The  soil  material  is  moderately  sticky 
when  wet  and  somewhat  inclined  to  puddle  and  bake  if  improperly  handled. 
When  in  good  physical  condition  it  is  usually  friable  under  cultivation,  but 
requires  a  somewhat  heavier  farming  equipment  and  more  careful  management 
than  the  sandy  loam&  It  is  not  extensively  utilized  for  agriculture  at  the 
present  time. 

The  loam  group  is  represented  only  in  the  Salt  Lake  series  and  is  of  moderate 
eixtent  The  type  occupies  a  low-lying  position,  most  of  the  areas  covered  being 
confined  to  poorly  drained  flats  of  recently  exposed  lake  bottom,  heavily  im- 
pregnated with  alkali.  Such  areas  are  nonagricultural  and  only  to  a  limited 
extent  suited  for  grazing.  In  the  Provo  area,  Utah,  however,  where  drainage 
conditions  are  better,  the  soil  is  now  used  for  farming  to  a  limited  extent,  and 
much  of  the  area  could  be  reclaimed  through  artificial  drainage. 

A  gravelly  loam  phase  of  the  loam  group  of  soils,  of  limited  area  and  occurring 
nnder  the  Lahontan  series,  departs  widely  from  the  normal  loams  of  the  province 
in  aspects  of  drainage  and  agricultural  importance  It  occupies  areas  of  good 
slope,  and  surface  drainage  is  generally  well  established.  It  also  includes  some 
eroded  areas  of  rough  character,  having  slopes  rather  excessive  for  Irrigation 
except  by  the  contour  or  furrow  systems.  The  soil  is  but  little  utilized  at 
present,  although  much  of  the  area  is  irrigable  and  adapted  to  general  farming 
and  fruit  growing. 

The  clay  loam  group  constitutes  one  of  the  most  extensive  soil  groups  of  lake- 
laid  origin.  Types  have  been  recognized  in  the  Carson,  Lahontan,  and  Salt 
Lake  series.  The  Carson  clay  loam  and  Lahontan  clay  loam  have  been  encoun- 
tered only  in  the  Fallon  area,  Nevada,  and  both  are  of  moderate  extent.  The 
clay  loam  of  the  Salt  Lake  series  is  extensively  developed  and  has  been  mapped 
in  the  Bear  River  and  Salt  Lake  areas,  Utah. 

The  clay  loam  of  the  Lahontan  series  occupies  areas  of  undulating  surface 
in  which  small,  lower  lying  fiats  frequently  occur.  Much  of  the  tjrpe  contains 
injurious  amounts  of  alkali.    The  better  drained  portions  are  devoted  mainly 
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to  alfalfa,  wheat,  and  barley.  Potatoes  are  grown  to  a  limited  extent,  bnt 
succeed  better  upon  the  well-drained  soils  of  lighter  texture.  The  clay  loams 
of  the  Cnrson  and  Salt  Lake  series  occupy  lower  lying  areas  of  recently  exposed 
lake  bottom,  the  surface  of  which  is  usually  flat  or  gently  sloping.  Much  of  the 
land  is  impregnated  with  alkali.  Underdrainage  is  generally  deficient  and,  in 
the  case  of  the  Salt  Lake  clay  loam,  surface  drainage  also.  The  better  drained 
areas  are  devoted  mainly  to  alfalfti  and  grains,  the  more  poorly  drained  bodies 
being  used  as  pastures  or  left  Idle.  Where  sufficient  fall  may  be  obtained  to 
carry  off  excess  subsoil  waters,  the  excess  of  salts  may  be  leached  from  the  mil 
by  underdrainage  and  surface  flooding  and  the  land  reclaimed. 

Where  so  improved  or  where  favored  by  natural  drainage  conditions  and  by 
adequate  irrigation  and  cultural  practice  the  clay  loams  of  the  province  are  well 
suited  to  general  farming  and  to  the  culture  of  sugar  beets.  The  soil  is  refrac- 
tory and  requires  heavy  draft  animals  and  farm  machinery  and  careful  manage- 
ment in  irrigation  and  tillage  operations  to  maintain  good  physical  conditlona 
Fruits,  mainly  apples  and  pears,  aref  grown  to  a  limited  extent  in  the  better 
drained  localities,  and  under  favorable  conditions  the  soils  are  well  adapted  to 
this  use.  Local  climatic  conditions  are,  however,  generally  less  favorable  to 
fruit  culture  than  upon  the  higher  lying  types. 

The  clay  group  comprises  types  of  the  Carson,  Churchill,  and  Lahontan  series. 
They  have  been  encountered  only  in  the  survey  of  the  Fallon  area,  Nevada, 
lying  within  the  Lahontan  Basin.  Their  area  is  much  smaller  than  that  of  the 
clay  loams. 

The  Carson  clay  is  used  in  a  small  way  for  the  production  of  grains,  but  any 
ext^isive  use  of  the  type  will  depend  upon  artificial  drainage.  The  other  mem- 
bers of  the  clay  group  are  not  at  present  utilized,  are  poorly  drained,  contain 
alkali,  and  are  undesirable  for  agriculture.  The  soils  are  intractable  and  will 
require  heavy  farming  equipment,  extremely  careful  management,  and  expensive 
artificial  drainage.  Much  of  the  areas  covered  would  not  warrant  the  expense 
necessary  to  establish  an  adequate  drainage  system  at  the  present  time. 
Properly  drained,  the  soils  are  adapted  to  grains,  grasses,  alfalfa,  and  sugar 
beets. 

A  clay  adobe  phase  of  the  clay  group  of  soils  occurs  under  the  Carson  series. 
The  soil  is  dense  and  refractory,  and  in  cultivation  requires  a  heavy  farming 
equipment  and  careful  managem«it  The  drainage  is  poor  and  allcali  occurs  in 
injurious  amounta  In  these  respects,  however,  the  adobe  phase  is  somewhat 
better  than  the  normal  clays,  and  a  larger  proportion  of  the  former  is  farmed. 
Barley  and  alfalfa  are  the  principal  crops  grown.  Where  drainage  is  good  and 
the  Alkali  can  be  removed  the  soil  is  adapted  to  sugar  beets  and  heavy  crops. 

Fink  Sand  Gboup. 

Lahontan  fine  «afid.— This  type  consists  of  a  light-gray  fine  sand  from  24 
inches  to  6  feet  or  more  in  depth,  often  carrying  a  noticeable  amount  of  ooarsei 
sharp  sand  particles  and  becoming  coarser  with  depth.  Where  less  than  6  feet 
in  depth  it  is  underlain  by  fine  to  coarse  gravelly  sand  or  sandy  loam.  It 
merges  gradually  into  dune  sand  or  other  adjac^t  types  and  has  a  slopii^  to 
rolling  topography.  It  is  derived  from  Lake  Lahontan  sediment,  sobaequently 
modified  by  wave,  wind,  and  stream  action.  It  is  usually  free  from  alkali  and 
supports  a  moderate  growth  of  desert  shrub&  Where  Irrigated,  drainage  will 
be  required  for  the  lower  lying  areas.  Alfalfa  and  potatoes  have  been  grown 
to  a  limited  extent,  and  the  type  is  believed  to  be  suitable  for  small  fruits  and 
truck  crops,  but  in  clearing  and  subsequent  cropping  should  not  be  left  in  large 
areas  without  protective  covering,  owing  to  the  erosive  effect  of  winds. 

Area  and  distrihution  of  the  sand. 


Boil  name. 

State  or  araa.i 

Acna. 

Nevada  1 

3a,16S 

1  For  key  to  number  In  this  oolumn  see  p.  733. 
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Sandt  Loam  Obottp. 

Lahonian  sandy  loam, — ^Thls  type  is  a  yellowish  to  gray  sandy  loam  of  fine 
to  somewhat  coarse  texture,  from  SO  Inches  to  6  feet  or  more  in  depth.  Small 
quantities  of  fine  gravel  are  sometimes  present  in  the  surface  12  Inches,  and  a  thin 
veneer  of  wind-blown  sand  forms  small  dunes  over  the  surface.  Where  less  tiian 
6  feet  in  depth  the  soil  is  underlain  by  a  gravelly  sand,  which  grades  into  a 
heavy  day  loam  as  the  surrounding  types  are  approached.  It  occurs  as  small 
to  extensive  bodies  occupying  low  flats  or  pronounced  slope  lying  well  above 
the  general  level  of  adjacent  soils  or  stream  yalleys.  The  surface  varies  from 
level  and  poorly  drained  to  uneven  or  rolling  or  marked  by  bluffs  in  the  case 
of  the  higher  lying  bench  lands.  Alkali  salts  are  of  common  occurrence,  bnt 
except  in  the  lower  lying  bodies  of  deficient  drainage  are  readily  removed 
under  the  influence  of  irrigation  and  natural  drainage.  The  type  is  generally 
adapted  to  the  production  of  alfalfa,  potatoes,  truck  crops,  and  in  the  case  of 
the  more  elevated  areas  less  subject  to  frosts  and  protected  by  windbreaks  to 
small  fruits  and  orchard  cropa  Drainage  is  generally  good  except  over  the 
lower  lying  areas. 

Salt  Lake  sandy  Zoam.-~This  type  consists  of  18  inches  to  2  feet  of  sandy 
loam,  underlain  by  a  flne  sand  subsoil,  or  frequently  by  6  feet  of  loam  inter- 
stratifled  with  beds  or  lenses  of  flne  sand,  flne  sandy  loam,  or  light  loam.  It 
occupies  level  plains  and  recent  lake  bottoms.  The  soil  is  poorly  drained,  con- 
tains an  excess  of  alkali,  and  is  bare  of  vegetation.  For  tiiese  reasons  it  has 
no  present  agricultural  value. 

Area  and  distribution  of  the  sandy  locwts. 


Sou 


state  or  araa.! 


Aores. 


Salt  Lake  sandy  loam. , 
Lahoptan  sandy  loam. . 


Utah  1,6.. 
Nevada  1.. 


61,806 
48,704 


Total. 


100,013 


1  For  key  to  nomben  In  this  oolumn  see  i>.  733. 


STONT  SAin>Y  LOAM  PHASB. 


Lalumtan  stony  sandy  loam, — ^Tbe  Lahontan  stony  sandy  loam  consists  of  a 
gray,  compact  sandy  loam,  18  inches  to  6  feet  deep,  containing  quantities  of 
rough  angular  rock  fragments.  The  gravel  may  not  occur  below  18  inches, 
where  bedrock  is  sometimes  encountered  within  2  feet  The  gravel  consists 
mainly  of  vesicular  lava  with  some  massive  basalt  and  breccia.  It  is  under- 
lain by  bedrock  consisting  of  fractured  or  calcareous  material.  It  occurs  as 
narrow,  irregular  areas,  usually  somewhat  elevated  above  surrounding  types. 
The  surface  is  generally  uniform  but  with  pronounced  slope.  Most  of  the  finer 
material  represents  sediments  of  Lake  Lahontan,  the  coarser  material  being 
derived  by  wash  from  adjacent  mountain  slopes,  eroded  and  modified  by  inter- 
mittent streama  The  subsoil  frequently  carries  considerable  alkali,  but  the 
type  is  usually  well  drained.  It  should  be  adapted  to  alfalfa,  grains,  and 
general  farm  crops  where  not  too  stony  or  shallow,  and  in  favorable  localities 
possibly  to  fruits.    Care  in  irrigation  will  be  necessary  to  prevent  erosion. 


Area  and  distribution  of  the  stony  sandy  loam. 

Soil  name. 

State  or  area.i 

Acres. 

T ^hntif ATI  atntnv  nfltldir  loam 

Nevadal 

3,828 

I  For  key  to  number  in  this  oolmnn  see  p.  733. 
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Fine  Sahdt  Loam  Gbottp. 

Lahantan  fine  sandy  loam. — ^Thls  is  a  fine  sandy  loam  of  light-gray  color  and 
compact  structure  from  2  to  6  feet  deep.  Where  less  than  6  feet  deep  it  is 
underlain  by  a  gray,  rather  coarse  sandy  loam  or  by  a  darker  colored  coarse 
sand.  At  approximately  30  Inches  a  compact  layer  is  encountered  varying  in 
thickness  from  a  few  inches  to  4  feet  The  type  is  of  lacustrine  origin  and  has 
been  but  little  modified  since  deposition.  The  surface  is  sometimes  broken  by 
small  sand  dunes  or  low  mounds  of  wind-blown  material.  In  other  places  the 
type  is  level  and  without  drainage.  It  is  treeless  and  marked  by  the  usual 
dfioert  vegetation.  Alkali  in  injurious  amounts  is  usually  present,  but  once 
removed  by  drainage  and  irrigation  alfalfti,  grains,  small  fruits,  and  vegetables 
can  be  grown. 

Area  and  disirihution  of  the  fine  sandy  loam. 


Soil  name. 

state  or  araa.i 

Acres. 

TAhfnitATi  fln«  mnily  loam 

Nevada  1 

8,064 

1  For  key  to  number  in  this  column  see  p.  733. 

Loam  Gbovp. 

Bali  Lake  loam. — ^The  type  consists  of  2  to  31  feet  of  loam,  generally  con- 
taining a  large  amount  of  fine  sand  or  silt,  usually  underlain  to  a  depth  of  6 
feet  or  more  by  a  fine  sand,  fine  sandy  loam,  or  sandy  loam  subsolL  It  occupies 
level  plains,  representing  recent  lake  bottoms,  is  poorly  drained,  and  contains 
excessive  amounts  of  alkali.  The  soil  is  not  adapted  to  agriculture  at  present. 
on  account  of  its  low-lying  position,  imperfect  drainage,  and  high  salt  content 

Area  and  diatrilmtion  of  the  loam. 


Soil  name. 

Stoteoraraa.1 

Aoeo. 

Rait  TaW  Ifl^m 

Utah  1,2,6 

19,968 

I  For  key  to  nnmbecs  in  thlaoolumn  see  p.  78S. 
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LaKontan  gravelly  loam. — ^This  type  consists  of  a  light-gray  loam  of  fine  tex- 
ture, from  1  foot  to  6  feet  deep,  carrying  considerable  rounded  gravel  and  rock 
fragments,  which  may  disappear  at  any  depth  below  the  surface  foot.  Occasion- 
ally a  stratum  of  yellow  sandy  loam  is  encountered  below  31  feet  Beds  of  vol- 
canic ash  and  diatomaceous  earth  sometimes  occur  in  higher-lying  areas.  The 
type  occupies  high  bench  lands  usually  of  uniform  surface  and  pronounced 
slope,  though  sometimes  eroded  and  rough  in  character.  The  finer  material  is 
derived  from  Lake  Lahontan  sediments,  the  coarser  material  representing  col- 
luvial  wash  from  adjacent  hill  slopes.  The  soil  generally  carries  considerable 
quantities  of  alkali  salts,  but  is  favored  by  good  drainage  and  ready  percolation. 
In  favorable  locations  it  should  be  adapted  to  alfalfa,  potatoes,  and  possibly  to 
flrult,  under  a  system  of  furrow  Irrigation  to  prevent  erosion. 

Area  and  distribution  of  the  gravelly  loam. 


Soil  name. 

State  or  area.* 

Acres. 

TiahontA"  Rravellv  loam 

Nevada  1 

4,096 

>  For  key  to  number  in  this  column  see  p.  783. 
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Clay  Loam  Gbouf. 

Carson  clay  loam.— This  type  consists  of  a  compact  dark-drab  to  black,  sticky 
clay  loam  extending  to  a  depth  of  2  to  4  feet,  the  heavier  phases  approaching 
adobe  in  structure.  It  is  generally  underlain  by  a  rather  coarse,  dark-yellowish 
sandy  loam.  The  type  is  of  recent  lacustrine  formation  and  represents  sedi- 
ments deposited  from  Carson  Lake.  The  surface  varies  from  level  to  dighUy 
rolling  and  hummocky,  is  generally  slightly  sloping,  the  slope  being  sufBcient  to 
carry  away  surface  waters,  but  underdralnage  is  poor.  Considerable  quantities 
of  alkali  salts  are  usually  present.  The  type  is  largely  devoted  to  the  produc- 
tion of  wild  hay.  In  reclaimed  areas  alfalfa  yields  well  and  sugar  beets  could 
probably  be  successfully  grown. 

Lahontan  clay  loam, — ^The  soil  is  a  gray  or  grayish-brown  clay  loam,  generally 
18  inches  in  depth  but  sometimes  extending  to  a  depth  of  6  feet  Below  18 
inches  it  is  usually  underlain  by  a  gray,  coarse  sandy  loam,  often  carrying  aif- 
preciable  quantities  of  fine,  water-worn  gravel.  In  the  deeper  phases  a  compact 
stratum  of  soil  may  occur  at  a  depth  of  30  inches.  The  soil  material  repre- 
sents lacustrine  sediments  of  Lake  Lahontan,  slightly  modified  over  wind-drifted 
areas.  The  topography  is  generally  rolling  with  occasional  small  level  areas. 
The  native  vegetation  consists  of  greasewood,  sage,  and  rabbit  brush.  The  soil 
generally  carries  considerable  amounts  of  alkali  salts,  but  when  reclaimed  it  is 
adapted  to  alfalfa,  grains,  and  sugar  beeta 

Salt  Lake  clay  loam. — ^This  type  is  a  loam  relatively  high  in  silt,  generally  6 
feet  or  more  in  depth,  and  becoming  somewhat  heavier  in  texture  and  struc- 
ture in  the  lower  portion  of  the  section.  The  type  covers  large  areas  of  recent 
lake  bottom.  The  areas  are  low,  level,  and  poorly  drained,  and  are  frequently 
marked  by  the  presence  of  meandering  sloughs  and  stream  courses.  The  soil  Ih 
generally  filled  with  alkali  and  is  of  but  little  agricultural  importance.  Small 
areas  are  devoted  to  the  production  of  hay  and  to  grazing. 

Area  and  disiritution  of  the  clay  loams. 


Soflname. 


State  or  area.i 


Acres. 


Salt  Lake  clay  loam.. 

Oarson  clay  loam 

Lahontan  day  loam.. 


Utah  1,8.. 
Nevada  1., 
....do 


89,166 
9,844 
fl»400 


Total.. 


104,910 


i  For  key  to  numben  in  fhlsoolnmn  see  p.  733. 
Clay  Gboup. 

Carson  day. — ^The  type  consists  of  6  feet  or  more  of  a  drab  to  black  clay  loam, 
sometimes  approaching  an  adobe  in  structure.  The  surface  is  frequently  covered 
with  a  thin  veneer  of  1  or  2  inches  of  fine  sand.  The  soil  material  is  of  recent 
lacustrine  origin.  The  type  occurs  upon  low,  fiat,  recently  exposed  lake  beds, 
the  natural  surface  drainage,  as  well  as  the  movement  of  water  through  the  soil, 
being  deficient  The  soil  is  generally  alkaline  and  supports  only  a  fair  growth 
of  grass,  with  rarely  any  shrubs.  Under  a  comprehensive  system  of  artificial 
drainage  the  type  will  become  fairly  well  adapted  to  the  production  of  alfalfa, 
grains,  and  sugar  beets,  though  not  at  present  utilized  to  any  extent. 

Churchill  clay.—This  type  consists  of  6  feet  of  compact,  light-yellowish  to 
dark-colored  clay,  carrying  numerous  fragments  of  tufa  upon  the  surface.  These 
are  also  encountered  at  a  depth  of  6  to  8  inches  as  a  layer  from  1  to  3  inches 
in  thickness.  The  lower  portion  of  the  soil  section  is  often  of  a  honeycombed 
structure.  The  type  is  of  lacustrine  origin,  consisting  mainly  of  Lahontan  sedi- 
ments subsequently  modified  by  deposits  from  subaqueous  springs,  giving  origin 
to  the  tufa.  It  generally  carries  large  amounts  of  alkali  salts  and  is  of  inferior 
agricultural  importance,  owing  to  this  cause  and  to  the  occurrence  of  a  tufaceous 
bardpan. 

Lahontan  clay. — ^This  type  consists  of  a  gray  to  grayish-brown,  compact, 
sticky  clay,  from  18  inches  to  6  feet  in  depth.  It  is  usually  underlain  below  18 
inches  by  a  very  compact,  brown,  fine  sandiy  loam  or  a  gravelly  sand,  or  by  both, 
In  which  case  the  fine  sandy  loam  is  seldom  more  than  a  foot  in  thickness. 
The  surface  is  generally  level  and  unbroken,  except  by  occasional  wind-blown 
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knolls  of  soil  material  lodged  about  desert  bushes  and  shrubs.  The  type  occu- 
pies a  lower  position  than  the  adjacent  types  from  which  it  recelres  the  drainage 
of  storm  waters,  giving  rise  to  characteristic  "playas"  or  barren,  level  mud 
flats.  It  generally  carries  excessive  amounts  of  alkali  salts  and,  owing  to 
difficulties  in  the  way  of  drainage  and  reclamation,  Is  considered  an  undesirable 
soU  for  agriculture. 

Area  and  di$tribution  of  the  clays. 


Sou 


State  or  area.^ 


clay I  Nevada  1. 


■  WillVM— M  VMtJ ....................I     .^-^VTBU 

Oanonclay I do. 

camiehill  olay | do. 


Total.. 


Acraa. 


4,288 
1,034 


13,  SU 


1  For  key  to  number  in  this  column  see  p.  733. 
CfLAY  ADOBE  PHASE. 

Canon  day  adohe, — This  type  consists  of  a  heavy  black  clay  of  dense,  com- 
pact, adobe  structure,  6  feet  or  more  in  depth.  In  local  areas  the  immediate 
surface  is  sometimes  covered  by  a  thin  mantle  of  lighter  soil  material  deposited 
by  flood  waters  from  streams  and  adjacent  higher-lying  types.  It  is  subject  to 
considerable  variation  in  color  and  texture  as  it  merges  gradually  into  sur- 
rounding soil  typea  The  surface  is  generally  level,  though  in  some  localities 
marked  by  stream  erosion.  It  generally  carries  considerable  quantities  of 
alkali  salts,  and  artificial  drainage  will  be  necessary  to  render  the  soil  perma- 
nently productive.  Alfalfa  and  barley  are  the  principal  crops  now  grown. 
Under  favorable  conditions  of  irrigation  and  drainage  the  type  should  be  suited 
to  alfalfa,  grains,  and  sugar  beets. 

Area  and  dUtribiUion  of  the  clay  adobe. 


Boll  name. 

State  or  area.i 

Aciea. 

Ounn  olay  adobe    .^.^......  .  ...^  x .  ...  ..    t..    .......... 

Nevada  1 

5,700 

1  For  key  to  number  In  this  column  aee  p.  733. 
BIVEB  FLOOD  PLAIN  MATERIAL. 

l%e  River  Flood  plain  material  covers  only  a  very  small  proportion  of 
the  area  of  the  Great  Plains  region.  The  soils  derived  from  this  material  are 
level  to  gently  sloping  and  thus  well  adapted  to  irrigation,  for  which  purpose 
water  is  generally  available.  Owing  to  these  conditions,  to  the  abundance  of 
native  grasses,  the  presence  of  water  for  domestic  use,  and  to  a  convoiient  supfdy 
of  wood  for  fuel,  the  alluvial  areas  were  generally  first  chosen  in  the  settl^n^it 
of  the  region.  They  now  include  a  large  proportion  of  the  more  important 
agricultural  sections  to  which  the  soil  suneys  have  generally  been  confined, 
and  in  area  mapped  are  nearly  equal  to  the  soils  derived  from  the  alluvial  tan 
and  valley  filling  or  from  the  lake-laid  material. 

The  soils  have  been  placed  in  three  series — ^the  Fallon  series,  encountered  in 
the  Fallon  area,  Nevada,  and  the  Jordan  and  Elsinore  series,  occurring  in  the 
several  areas  surveyed  in  Utah.  The  Jordan  series  is  the  most  extensive  and 
Important  agriculturally. 

The  alluvial  soils  aften  merge  into  the  surrounding  soils  by  indefinite  de- 
grees, and  as  mapped  often  embrace  undifferentiated  areas  of  soils  derived 
from  the  alluvial  fan  or  other  kinds  of  material.  This  is  particularly  the  case 
in  the  districts  embraced  within  the  earlier  surveya 

Lower  lying  areas  in  the  flood  plains  are  more  or  less  subject  to  overfiow  and 
are  poorly  drained  and  affected  with  alkali.  The  greater  proportion  of  the  areas 
mapped  are  well  drained  and  used  for  the  production  of  staple  and  special 
crops. 
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descbifhon  of  thb  soil  series. 

MHnare  series, — These  are  light-colored  soils;  the  lighter  members  being 
often  gravelly  and  usually  of  friable,  porous  structure.  The  soil  material  ex- 
tends to  a  depth  of  4  to  6  feet  or  more,  with  but  little  variation  in  color, 
texture,  or  structure,  and  is  underlain  by  coarse  sand  and  gravel.  Th^  are  of 
alluvial  character  and  derived  mainly  from  sandstone  and  shale  material 
transported  for  considerable  distances  by  streama  The  series  occupies  low, 
level  areas  in  the  vicinity  of  streams.  The  soils  are  sometimes  poorly  drained 
and  subject  to  accumulation  of  alkali  salts. 

Area  €Md  distribution  of  the  soils  of  the  Elsinore  series. 


State  or  area.* 

Acres. 

WlffnAre  aand 

Vt^h  4 

tIsoo 

line  mr*}y  loam , . . 

do 

Total 

9,700 

1  For  key  to  numt)er  In  this  oolumn  see  p.  733. 

Fallon  series. — ^These  soils  are  of  light-brown  to  dark-gray  color  and  from  18 
Inches  to  6  feet  or  more  in  depth.  Where  less  than  6  feet  deep  they  are  under- 
lain usually  by  stream  deposits  of  lighter  and  frequently  of  gravelly  character. 
The  surface  is  often  uneven,  owing  to  stream  erosion  or  to  the  occurrence 
of  wind-blown  mounds  or  ridges,  requiring  considerable  leveling  for  irrigation. 
The  soils  are  of  recent  alluvial  ori^  derived  mainly  from  volcanic  material. 
They  occupy  low-lying  flood  plains  adjacent  to  stream  channels.  They  support 
a  growth  of  cottonwood,  willow,  and  underbrush,  and  are  usually  free  from 
alkali.  Although  sometimes  subject  to  overflow  and  to  a  high  water  table,  the 
alkali  areas  are  readily  reclaimed.  Alfalfa,  grains,  and  potatoes  are  the  prin- 
cipal crops  grown. 

Area  and  distribution  of  the  soils  of  the  Fallon  series. 


Soil  name. 

State  or  area.i 

Acres. 

Vfifion  ftn^  iwfdy  loam 

Nevada  1 

2,810 
<N2 

loam     .' ... 

do 

Total 

•,« 

1  For  key  to  number  in  tbls  column  see  p.  783. 

Jordan  series, — ^The  soils  of  this  series  are  usually  dark  in  color,  but  some- 
times light  gray  or  reddish,  the  heavier,  lower  lying  members  being  underlain 
by  gray,  black,  yellow,  or  red,  compact,  heavy,  and  often  calcareous  subsoils.  A 
gravelly  substratum  is  sometimes  encountered.  The  material  consists  of  stream 
sediments  derived  from  a  variety  of  rocks  consisting  of  lavas,  sandstones, 
Bbales,  limestones,  slates,  quartzites,  and  granites.  The  soils  are  not  at  present 
subject  to  extensive  modification  from  further  deposition  by  the  streams.  The 
areas  are  treeless,  except  in  the  vicinity  of  streams  and  lakes.  Drainage  is 
usually  good,  except  In  lower  lying  areas.  Some  of  the  lighter  members  are 
wind  blown.  The  Jordan  soils  occur  in  irregular,  frequently  extensive  areas, 
and  are  generally  devoted  to  grains,  alfalfa,  fruits,  and  truck  crops. 
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Area  and  distrifmtUm  of  the  soils  of  the  Jordan  series. 


Sou 

name. 

Steteorana.! 

Acna. 

?oHmi  ""y*  aui4 

Utah  1.9..     X   . 

0,100 

S,3M 

■tody  lottD . , , . 

Utahl. 

Am  Aui/iy  lo^m . . ,  . 

XTtah  1.3 a. 

8o;S 

kmm ' . .  . 

Utah  1,3.8 

96,  MO 

lano 

6,530 

oUylouD 

TTtihr,  2'.... 

tMj - 

TTtah  1,'  2    . .     . 

ToW 

857,348 



1  For  key  to  numben  in  this  ooiomn  see  p.  788. 
THE  SOIL  TYPES  AND  THEIB  USE. 

The  soils  of  the  river  flood  plains  and  river  terraces  of  the  Great  Basin  region 
range  in  texture  from  sand  to  clay.  Most  of  them  belong  in  the  Jordan  series, 
and  some  of  the  areas  Include  undifferentiated  soils  derived  from  lake-laid  or 
alluvial  fan  material  and  valley  filling  material,  which  would  in  more  detailed 
surveys  be  separated. 

The  sand  group  Is  represented  by  a  single  member  of  the  Elsinore  series.  It 
has  been  encountered  only  in  small  areas,  Is  coarse,  leachy,  and  porous  and 
generally  unproductive.  If  farmed  it  would  require  excessive  amounts  of  irri- 
gation water,  which,  in  view  of  the  inadequate  supply,  is  more  effectively  used 
upon  the  heavier  and  more  productive  soil  types. 

The  fine  sand  group  at  present  includes  only  one  tyi>e,  the  Jordan  fine  sand. 
It  usually  occupies  the  higher  river  terraces  and  is  generally  well  drained  and 
free  from  alkali.  It  has  a  loose,  porous  structure  and  a  low  moisture  retaining 
power,  except  where  underlain  by  a  subsoil  of  less  pervious  chn meter.  It  usu- 
ally requires  frequent  Irrigation.  The  type  is  easily  cultivated  and  requires 
on^  a  light  farming  equipment  It  is  of  moderate  extent  and  for  this  reason 
one  of  the  less  important  types.  The  surface  is  sometimes  wind  blown  and 
usually  requires  leveling  In  preparing  the  land  for  irrigation.  Where  irrigated, 
early  truck  crops  can  be  grown.  Sugar  beets  produce  good  yields  under  favor- 
able conditions,  but  in  general  the  soils  of  heavier  texture  are  better  for  this 
crop.    With  copious  irrigation  alfalfa  may  be  grown. 

The  sandy  loam  group,  also  represented  by  a  single  member  of  the  Jordan 
series,  usually  occufdes  the  higher  parts  of  the  flood  plains  and  terraces.  It  is 
for  Che  most  part  well  drained  and  free  from  excessive  accumulations  of  alkali 
Where  alkali  occurs  it  can  readily  be  removed.  The  soil  has  an  open  structure 
and  is  easily  maintained  in  good  tilth  with  light  farming  equipment  The 
deeper  subsoil  is  usually  more  compact  and  loamy  and  the  type  is  retentive  of 
moisture  under  cultivation.  Where  suitably  located  for  irrls^tlon  the  type  is 
well  adapted  to  general  farm  crops  and  intensively  cultivated  products. 

The  flne  sandy  loam  group  includes  three  types.  Of  these  the  Jordan  fine 
sandy  loam  is  most  extensively  developed.  As  a  rule  it  is  fiilrly  well  drained 
and  less  subject  to  alkali  conditions  than  the  lower-lying  soils  of  heavier  textura 
It  is  easily  cultivated  and  retentive  of  moisture.  A  moderately  heavy  farm 
equipmoDit  is  necessary  for  effective  handling.  It  does  not  differ  much  from 
the  sandy  loam  of  the  same  series  in  crop  adaptation,  but  coyers  a  greater  area 
and  is  more  extensively  farmed. 

The  flne  sandy  loam  of  the  Elsinore  series  occupies  low,  poorly  drained  areas* 
and  usually  carries  excessive  quantities  of  alkali.  It  is  not  of  great  present 
importance  and  is  utilized  mainly  for  pasture,  although  capable  of  reclamation 
and  use  for  agriculture. 

The  flne  sandy  loam  of  the  Fallon  series  is  sometimes  subject  to  overflow.  It 
contains  alkali  salts  in  moderate  amounts  and  has  good  underdrainage.  It  is 
utilised  mainly  for  alfalfii  and  barley,  and  where  well  drained  is  well  suited  to 
general  farm  crops  and  to  late,  hardy  vegetables.  Fruits  do  better  on  the 
more  elevated  soils,  owing  to  greater  danger  from  local  frosts,  but  with  care 
they  can  probably  be  grown  on  this  type  for  home  use.  This  member  of  the 
group  is  not  at  present  extensively  farmed. 

The  Jordan  and  the  Fallon  loams  are  the  sole  representatives  in  the  loam 
group.  Large  areas  of  the  former  are  encountered.  The  loams  constitute  one 
of  the  most  extensively  developed  groups  derived  from  river  flood  plains  material. 
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The  Fallon  loam  has  an  irregular  surface,  is  in  part  subject  to  overflow,  usu- 
ally supports  a  growth  of  Cottonwood,  willows,  and  other  timber,  and  requires 
considerable  labor  to  clear  and  level  for  cultivation.  The  water  table  lies  at 
shallow  depths,  but  the  soil  is  usually  free  from  alkali.  The  type  is  utilised 
mainly  for  general  farming,  to  which  it  is  well  adapted,  except  where  the  water 
table  too  closely  approaches  the  surface.  Here  the  deep-rooted  crops,  such  as 
alfalfa,  will  not  succeed. 

The  loam  of  the  Jordan  series  is  more  level,  is  usually  favorably  situated  for 
Irrigation,  and  requires  lees  labor  to  fit  the  land  for  cultivation.  The  timber 
growth  is  less  vigorous  than  on  the  Fallon  soils.  Conditions  of  drainage  and 
alkali  content  are  less  favorable  in  general  than  in  the  case  of  the  loam  of  the 
Fallon  series  or  the  lighter  Jordan  types.  The  better-drained  areas  are  pro- 
ductive and  extensively  farmed. 

The  loams  require  a  heavier  farming  equipment  than  the  fine  sandy  loams, 
and  rather  careful  management,  although  they  are  usually  friable  and  mellow 
when  properly  handled.  Under  irrigation  and  with  good  drainage  and  cultiva- 
tion they  are  better  suited  to  heavy  farming  than  the  soil  groups  of  lighter 
texture.    They  are  highly  esteemed  for  the  production  of  sugar  beets. 

The  clay  loant  and  clay  groups  of  soils  derived  from  alluvial  materials  are 
represented  only  by  types  in  the  Jordan  series. 

The  clay  loam  is  widely  distributed  and  has  been  encountered  in  a  number 
of  the  areas  surveyed  in  the  Bonneville  Basin,  Utah.  It  varies  widely  in  texture, 
structure,  character  of  subsoil,  drainage,  and  agricultural  importance  over  local 
areas.  The  surface  is  usually  smooth  and  favorable  to  irrigation,  but  a  large 
proportion  of  the  area  mapped  is  poorly  drained  and  heavily  impregnated  with 
alkali.  The  soil  of  the  better  drained  areas  is  usually  friable  when  cultivated, 
but  requires  a  rather  heavy  farming  equipment  and  careful  management  In 
utilixation  and  adaptation  to  crops  it  Is  similar  to  the  loam  group.  The  lower 
poorly  drained  areas  of  high  alkali  content  afford  some  pasturage.  Parts  of 
such  areas  may  be  reclaimed  by  urtifldal  drainage. 

Much  less  of  the  clay  has  been  mapped  than  of  the  clay  loam,  but  it  occurs 
in  a  number  of  the  areas  surveyed.  The  conditions  as  to  drainage  and  agricul- 
tural importance  vary  widely.  The  higher  lying  and  better  drained  bodies  are 
profitably  utilized  for  general  farming,  but  require  a  heavy  farm  equipment 
The  more  extensive  arras,  which  usually  form  low  lying,  poorly  drained, 
salt-incrusted  flats,  are  of  little  value  as  farm  land  under  present  conditiona 

Sand  Group. 

BMnore  iand. — ^This  type  consists  of  a  light-colored  coarse  sand  of  porous 
structure,  generally  carrying  considerable  waterwom  gravel  and  extoiding  to 
a  depth  of  6  feet  or  more.  It  is  usually  underlain  by  gravel  beds.  The  tsrpe 
occnrs  as  recent  stream  sediments  covering  narrow  areas  in  the  vicinity  of 
stream  channels,  and  is  derived  principally  from  sandstone  and  shale  material 
transported  for  considerable  distances  by  valley  streama  The  soil  is  well 
drained,  but  is  of  little  agricultural  importance. 

Area  and  diatrihution  of  the  $and. 


Soil  name. 

State  or  area.! 

Aorea. 

Ehfrifflw  wmd . , T 

Utah  4 

1,900 

1  For  key  to  number  in  this  column  see  p.  788. 

Fine  Sakd  Gbouf. 

Jordan  fine  sand. — ^This  type  consists  of  a  light-colored,  loose,  incoherent 
fine  sand,  usually  6  feet  or  more  in  depth  and  resting  upon  sandy  loam  or  loam. 
It  usually  occurs  as  small,  narrow,  or  irregular  areas,  often  occupying  a  some- 
what elevated  position.  The  surface  is  barren  and  marked  by  irregularities 
and  drifting  dunes.  Drainage  is  good  and  the  soil  free  from  alkali.  Ordinarily 
it  is  of  little  agricultural  importance. 
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Area  and  distrihution  of  the  fine  sand. 


Soflnftme. 

State  or  ana.i 

Aow. 

Joriao  flm  mad 

Utah  1,3 

».100 

^  For  k«y  to  numbexs  In  this  OQlimui  see  p.  783. 

Sakdy  Loam  Gboup. 

Jordan  sandy  loam.—The  soil  consists  of  a  fine  sandy  loam  about  12  Indies 
deep,  underlain  to  5  or  6  feet  by  a  coarse,  sandy,  loamy  subsoil,  which  in  turn 
is  underlain  by  a  fine  sandy  loam  or  fine  sand.  The  surface  foot  is  usuaDy 
quite  loose  in  texture,  but  below  this  the  material  becomes  very  compact  The 
type  owes  its  origin  to  river  deposits.  The  topography  is  level,  the  type  usually 
occupying  forelands  adjac^it  to  the  streams  and  higher  than  surrounding 
types.  The  soil  is  well  drained  and  free  from  alkali,  and  is  well  adapted  to 
alfalfa,  grasses,  wheat,  and  other  grain  crops.  It  is  an  excellent  soil  for  sugar 
beets  whtti  irrigation  is  practiced. 


Area  and  distrilnition  of  the  sandy  loam. 

Sofliiame. 

state  or  8cea.t 

Acns, 

Ti?r4iiii  nanily  loam ... 

Utahl. 

S.264 

>  For  key  to  naml)er  in  tliis  oolunin  see  p.  733. 
Fine  Sandy  Loam  Gbottf. 

Blsinore  fine  sandy  loam. — ^The  soil  is  a  light-colored  fine  sandy  loam,  4  feet 
deep,  underlain  by  a  coarse  sandy  subsoil,  grading  into  gravel  in  the  lower  por- 
tion. The  type  occupies  low,  level  parts  of  valleys.  It  is  derived  from  trans- 
ported river  material,  is  poorly  drained,  and  contains  considerable  alkali  near  the 
surface.    At  present  the  type  is  used  only  to  furnish  pasturage. 

Fallon  fine  sandy  loam. — ^This  soil  consists  of  a  light  yellowish  or  brown 
slightly  micaceous  fine  sandy  loam  from  2  to  6  feet  deep.  A  thin  veneer  of 
alluvial  sand  or  of  heavier  soil  material  is  sometimes  found  on  the  surface. 
The  soil  is  underlain  by  a  yellow  coarse  sandy  loam  or  fine  gravelly  sand.  The 
topography  is  somewhat  Irregular  and  dissected  by  erosion.  The  type  lies  below 
the  level  of  the  adjacent  types  and  is  subject  to  occasional  overflow  during 
periods  of  excessively  high  water.  It  is  of  alluvial  origin,  the  material  b^ng 
derived  from  sediments  transported  considerable  distances  or  from  reworked 
Lahontan  material.  It  sometimes  carries  moderate  amounts  of  alkali  salts,  but 
owing  to  its  porous  texture  natural  underdrainage  is  good,  although  the  water 
table  sometimes  quite  closely  approaches  the  surface.  Ck)ttonwood,  willows,  and 
various  vines  form  dense,  impenetrable  Jungles  over  much  of  the  type.  Alfalfa 
and  barley  are  the  principal  crops  grown.  The  type  is  not  adapted  to  commer- 
cial fruits,  owing  to  its  low-lying  position  and  consequent  danger  of  frost& 

Jordan  fine  sandy  loam. — ^This  type  consists  of  a  medium  to  fine  textured 
sandy  loam  from  12  Inches  to  several  feet  in  depth.  The  subsoil  generally  con- 
sists of  18  inches  of  loam,  underlain  by  1  foot  of  fine  sand  grading  into  clay 
below  this  depth.  The  type  usually  occupies  lower  valley  plains  and  is  an 
important  agricultural  soil  where  well  drained  and  free  from  alkali. 

Area  and  distribution  of  the  fine  sandy  loams. 


Soil  name. 


State  or  area.i 


AcreS' 


Jordan  fine  sandy  loam. . 
Elsinore  fine  sandv  loam . 
Fallon  fine  sandy  loam . . . 


Utah  1,3. 
Utah  4.... 
Nevada  1. 


80,236 
7,800 
2,816 


Total. 


90,8 


1  For  key  to  numbers  In  this  column  see  p.  733. 
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Loam  Gboup. 

FaUon  loam.-r-The  soil  consists  of  18  inches  to  6  feet  of  dark-gray  to  nearly 
black  loam,  occasionally  covered  with  a  thin  veneer  of  alluvial  sand.  Below  18 
inches  it  may  be  underlain  by  a  coarse,  yellowish  sandy  loam  or  a  fine  gravelly 
Band,  the  subsoil  showing  an  irregularity  of  texture  similar  to  the  fine  sandy 
loam  member  of  the  seriea  The  type  occurs  as  irregular  areas  adjacent  to 
stream  channels  and  sometimes  occupying  former  deltas.  The  surface  is  more 
or  lees  eroded,  marked  by  knolls  of  alluvial  or  wind-blown  sand,  and  requires 
considerable  leveling  for  irrigation.  Although  often  marked  by  a  high  water 
table,  underdrainage  is  good  owing  to  the  porous  texture  and  structure  of  the 
soil.  The  type  is  sometimes  subject  to  overflow,  and  supports  a  growth  of  Cot- 
tonwood, willow,  and  brush.  It  is  usually  free  from  alkali  and  is  adapted  to 
alfalfa,  grains,  and  potatoes. 

Jordan  loam, — The  soil  consists  usually  of  8  or  4  feet  of  loam  underlain  by 
a  clay  subsoil.  In  places  the  surface  to  a  depth  of  from  1  to  2\  feet  is  a  fine 
sandy  loam.  In  the  lower  portion  of  the  soil  section  the  loam  sometimes  ex- 
tends to  a  depth  of  6  feet  or  more,  while  layers  or  lenses  of  sand  often  occur 
in  tJie  subsoil.  The  type  occurs  as  small,  isolated  bodies  covering  parts  of  the 
lower  valley  plains,  depressions,  or  bench  lands.  The  lower-lying  areas  are 
g^ierally  poorly  drained  and  alkaline. 

Area  and  distribution  of  the  loams. 


Soil  name. 

State  or  area.! 

Acres. 

Tffl^im  loam 

ntahl.2.3 

96,  MO 

elm 

"FftUmi  imm 

Nevadal. 

Total 

103,633 

1  For  key  to  numbers  in  this  column  see  p.  733. 
Clay  Loam  Gbottp. 

Jordan  dlay  loam. — ^This  soil  consists  of  a  dark-gray  to  reddish  clay  loam 
about  3  feet  deep.  The  subsoil  usually  consists  of  a  heavy  yellow  or  red  clay 
loam  or  clay,  or  occasionally  a  sandy  loam.  The  type  is  often  friable,  resem< 
bling  a  soil  of  much  lighter  texture.  It  occurs  as  extensive  areas  covering  lower 
valley  plains  or  bench  landa  The  lower-lying  areas  are  often  poorly  drained, 
alkaline^  and  of  a  compact  structure,  making  cultivation  diflScult  Alfalfa, 
grain,  and  sugar  beets  are  the  principal  crops. 

Area  and  distribution  of  the  clay  loam. 


SoUname. 

State  or  area.i 

Acres. 

7wdftn  olay  loam. 

Utah  1,2 

161,280 

1  For  key  to  numbem  in  this  column  see  p.  733. 
Clay  Gbotjf. 

Jordan  clay. — ^The  soil  consists  of  a  heavy  clay  loam  or  clay  about  1  foot 
deep  underlain  to  a  depth  of  6  feet  or  more  by  a  light-yellow  tenacious  clay. 
The  subsoil  is  sometimes  marked  by  thin  strata  or  lenses  of  sand  or  fine  sand. 
The  type  occurs  upon  valley  plains  extending  from  the  lower  limits  of  the 
mountain  slopes  to  recent  lake  bottoms.  The  more  elevated  areas  are  generally 
well  drained  and  comprise  valuable  farming  landa  The  lower-lying  areas  are 
generally  poorly  drained,  alkaline,  and  of  but  little  agricultural  importance. 
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Area  and  dUtrilmikm  of  the  day. 


8tatBorana.t 


Jordan  olaj. 


Utah  1,3.. 


6,G» 


1  For  key  to  nomban  in  ihlsoolamn  see  p.  7SS. 

USOBLLAVBOXTB  KATBBZAI.. 
Area  and  dUirilmiion  of  the  nUaoeUaneout  materiaL 


Soflname. 

8tataorena.> 

Aflne. 

ICeftdow 

Trtatii1,f.4,ff.  ., 

25,18B 

Dnnfloflod 

Newlil./.: 

14,78« 

n^iitifigaiMl.    ...                  ...                   

TTtall3,3 

£» 

KtTfirwMh 

TTtah  4'. 

^aoo 

Total 

i^BM 

1  For  key  to  nnmben  in  tJilf  oolnmn  see  p.  788. 
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SOILS  OF  THE  ABID  SOUTHWEST  BEOIOH. 

By  Mact  H.  Lapham. 

DESCBIPTION  OF  THE  BEGION. 

The  region  of  the  Arid  Southwest  as  recognized  for  the  purposes  of  soil  classl- 
flcation  includes  those  portions  of  the  Southwestern  States  lying  west  of  the 
southern  extension  of  the  Great  Plains  r^on,  south  of  the  Rocky  Mountain  and 
the  Great  Basin  regions,  and  east  of  the  southern  Pacific  Coast  region. 

It  covers  the  southwestern  third  of  Arizona,  a  large  area  in  south-central 
New  Mexico,  and  in  northwestern  Texas.  It  also  includes  a  small  area  in  south- 
eastern Nevada  near  the  Colorado  River  and  the  southeastern  extremity  of 
Oalifomia. 

In  northwestern  Arizona  the  region  is  separated  from  the  elevated  plateaus 
of  the  Rocky  Mountain  region  by  pronounced  fault  scarps  and  massive  cliffs, 
while  farther  south  and  east  it  is  distinguished  from  the  rugged  mountain  dis- 
tricts of  southeastern  Arizona  and  southwestern  New  Mexico  and  from  the 
plateaus  and  mountains  in  central  and  northern  New  Mexico  by  less  pronounced 
physiographic  features.  Its  eastern  boundary  in  New  Mexico  and  in  the  adja- 
cent porticA  of  Texas  is  formed  by  the  escarpment  of  the  Staked  Plains  or 
uneroded  high  plains  included  within  the  Great  Plains  region.  South  of  this 
in  Texas  its  eastern  limit  is  defined  by  the  residual  prairies.  Its  southern 
boundary  is  marked  by  the  international  boundary  line.  In  California  It  em- 
braces the  Colorado  desert  area,  portions  of  which  lie  below  sea  level.  Upon 
the  north  and  west  of  the  Colorado  desert  it  extends  to  the  San  Bernardino  and 
San  Jacinto  Mountains  and  minor  ridges  of  the  Coast  Range.  West  of 'the 
Colorado  River  and  in  southeastern  California  and  Nevada  it  includes  the  dis- 
trict tributary  to  the  Colorado  River  drainage  and  merges  into  the  desert  plains 
and  ranges  of  the  Great  Basin  region,  from  which  it  Is  separated  by  a  poorly 
defined  watershed. 

The  region  covered  by  this  province  consists  predominantly  of  sandy,  gravelly, 
arid,  sloirfng  or  flat,  treeless  desert  plains  marked  by  occasional  local  basinlike 
depiessiona  From  the  desert  plains  rise  frequent  low,  rounded  hills  and  occa- 
sional flat-topped  mesas  and  many  isolated,  elongated  mountain  ridges,  gen- 
erally of  arid,  treeless,  and  of  rough,  rocky  character,  usually  of  northwesterly- 
southeasterly  trend.  Like  the  ranges  of  the  Great  Basin  province,  the  bases 
of  the  mountains  are  partly  buried  by  coUuvial  and  alluvial  detrital  deposits 
forming  extensive  fans  and  foot-slopes  merging  into  intervening  sloping,  alluvial 
filled  valleys.  But  few  perennial  streams  traverse  the  region,  all  of  which 
head  In  the  elevated  plateaus  and  mountains  of  the  adjacent  Rocky  Mountain 
region.  They  flow  in  wide,  shallow  valleys,  which  are  generally  marked  by 
meandering,  debris-choked  stream  courses,  and  during  flood  periods  are  often 
subject  to  overflow.  In  certain  localities  the  stream  valleys  are  constricted  by 
resistant  rocks  into  narrow,  gorgelike  valleys  bordered  by  steep,  rocky  bluffs. 

The  rocks  of  the  mountain  ranges  where  exposed  by  erosion  consist  mainly  of 
Pre-Cambrian  gneisses  or  related  crystalline  rocks  and  of  Tertiary  eruptives, 
although  some  areas  of  the  older  sedimentary  and  metamorphic  rocks  occur. 
The  eruptive  rocks  are  chiefly  of  rhyolltic  and  andesitlc  character.  The  moun- 
tains are  of  low  altitude  as  compared  with  the  higher  elevations  of  the  adjoin- 
ing r^ons,  the  higher  ranges,  however,  attaining  an  altitude  of  5,000  to  7,000 
feet 

The  Southwestern  Arid  region  is  characterized  by  an  arid  climate  with  long, 
hot  summera,  mild  wintera,  low  relative  humidity,  and  long,  unbroken  periods  of 
sunshine.  It  is  not  generally  adapted  to  farming  without  irrigation,  and  the 
most  of  it  supports  but  sparse  vegetation  of  desert  shrubs,  grasses,  and  cacti, 
poorly  suited  for  grazing.  Evaporation  of  moisture  Is  excessive.  Frosts  are  of 
frequent  occurrence  in  the  most  of  the  region  during  the  cooler  months,  owing 
In  part  to  rapid  radiation  of  heat  under  conditions  of  extreme  aridity  and 
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cIoudleM  skies.  Severe  freezes  are  infrequent,  except  In  the  more  elevated  dis- 
tricts, where  frosty  periods  and  some  snow  may  occur  during  the  winter 
months. 

The  operation  of  natural  soil-forming  agencies  in  the  region  has  glYOi  rise  to 
several  groups  of  soils  differing  in  mode  of  origin,  character  of  original  material, 
topography,  distribution,  etc.  These  various  soil  groups  are  recognized  as  dis- 
tinct soil  provinces. 

Where  underlying  rock  is  exposed  or  occurs  near  the  surface,  the  soils  are 
predominantly  of  residual  origin,  formed  by  weathering  of  the  rock  in  place. 
They  are  mainly  confined  to  the  mountain  ranges  and  desert  ridges,  and  owing 
to  topographic  position  and  arid  rocky  character  are  nonlrrigable  and  of  but 
little  agricultural  importance,  save  for  grazing  purposes  in  favorable  areas.  A 
few  of  the  higher  ranges  are  timbered  and  subject  to  suflkcient  rain  and  snow 
fall  to  favor  the  grazing  industry  or  permit  utilization  of  the  soils  for  forestry. 
In  the  limited  areas  covered  by  the  soil  surv^  none  of  the  residual  soils  of  the 
Arid  Southwestern  region  have  as  yet  been  encountered. 

Upon  some  of  the  arid,  wind-swept  desert  plains  occur  extaiMve  areas  of  soil 
material  transported  and  deposited  by  winds.  The  soils  are  usually  of  looser 
porous  character,  and  owing  to  lack  of  moisture-retaining  capacity  and  to  the 
limited  water  supply  available  for  irrigation,  are  utilized  to  but  a  limited  ex- 
tent Like  those  of  the  Residual  province,  they  are  of  minor  agricultural  Im- 
portance and  have  not  as  yet  been  recognized  in  the  restricted  areas  covered  by 
the  soil  survey. 

Certain  portions  of  the  southwestern  part  of  the  region^  formerly  submerged 
beneath  the  waters  of  the  sea,  have  beai  subject  to  deposition  of  noarine  sedi- 
ments While  subsequently  modified  to  some  extent  by  erosion,  weathering  in 
place,  or  by  winds,  the  soils  derived  from  such  material  are  now  recognized  as 
a  distinct  class  constituting  the  Coastal  Plain  province.  Other  portions  of  the 
region  were  formerly  covered  by  the  waters  of  Inclosed  lakes,  and  have  been 
subject  to  the  deposition  of  lake-laid  sedimoits  which  have  subsequently  been 
elevated  or  drained  and  give  rise  to  soils  of  lacustrine  origin. 

Transportation  and  deposition  of  stream-borne  matwlal  from  the  turbid  tor- 
rential waters  of  intermittent  and  often  poorly  defined,  shifting  streams,  de- 
bouching from  the  mountains,  and  by  gradual  shifting  along  slopes  of  disin- 
tegrated rock  material  by  sheet  surface  waters  during  periods  of  likfrequent 
but  often  violent  storms,  has  given  rise  to  another  class  of  soil  material  of 
prominent  occurrence  within  the  region.  This  material  constitutes  the  alluvial 
foot  slope  deposits^  alluvial  fans,  and  desert  plains  of  detrital-fllled  valleys,  Into 
which  the  more  pronounced  slopes  of  the  fans  and  foot  slopes  merge.  The 
soils  derived  from  these  deposits  are  designated  as  the  soils  of  the  Alluvial 
Fans  and  Valley  Filling  material. 

In  the  vicinity  of  the  larger  streams,  such  atf  the  Salt,  Gila,  Colorado,  the 
Pecos,  and  the  Rio  Grande  Rivers,  which  are  subject  to  sudden  and  extreme 
floods,  occur  extensive  areas  of  recent  alluvial  stream-laid  soUs  occupying 
stream  terraces  and  flood  plains.  These  soils  constitute  the  soils  of  the  River 
Flood  Plain  provinca 

Water  supply  for  irrigation  purposes  is  mainly  limited  to  the  sur&oe  waters 
of  the  larger  streams  which  are  for  the  greater  part  now  appropriated  for 
irrigation  purposes  or  capable  of  being  utilized  for  further  irrigation  develop- 
ment only  at  a  relatively  high  expense.  Underground  waters  are  utilized  ex- 
tensively in  local  areas  favored  by  artesian  flow  or  In  which  expense  of  pump- 
ing for  irrigation  purposes  is  not  prohibitive. 

Where  the  land  is  capable  of  irrigation,  the  climate  Is  generally  favorable  to 
agriculture  and  often  to  the  production  of  a  wide  variety  of  staple  farm  and 
fruit  or  other  intensively  cultivated  products.  Grains,  alfalfa,  apples,  peaches, 
and  other  stone  fruits,  table  wine  and  raisin  grapes,  truck  crops,  small  fruits, 
almonds,  cotton,  and  the  more  sensitive  subtropical  fruits,  as  dates  and  citms 
products,  are  grown. 

Transportation  and  marketing  facilities  are  often  Inadequate.  Local  market 
demands  of  the  small  cities  and  towns  are  soon  supplied  and  freight  rates  are 
generally  high.  In  such  districts  this  tends  to  check  the  development  of  the 
trucking  industry  or  other  forms  of  intensive  agriculture  except  where  the 
crops  demanded  by  distant  markets  are  of  such  high  market  value  as  to  bear 
the  cost  of  transportation. 
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The  following  areas  of  the  different  soil  provinces  of  the  Arid  Southwest 
baye  been  surveyed : 


Soil  province. 


Coastal  Plain  material 

IlAka4ald  material 

AUuvial  Fan  and  Valley  Filling  material  . 

Blver  Flood  Plain  material 

Misotilaneons  material 

Total 


Aoree. 


94,400 
564,546 
468,047 
206,876 

39,890 


1,375,258 


COASTAL  PLAIN  MATETITAL. 

The  material  of  the  Coastal  Plain  province  in  this  region  is  derived  from  the 
deposition  of  sediments  transported  to  the  sea  by  streams,  waves  or  tidal  cur- 
T^its.  In  the  areas  covered  by  the  soil  survey  it  has  been  recognized  to  but  a 
limited  extent,  being  represented  only  by  the  Yuma  series,  where  it  is  restricted 
U>  a  single  soil  type.  This  type  has  been  encountered  in  the  vicinity  of  the  lower 
CfOlorado  River,  and  probably  represents  marine  deposits  in  the  waters  of  an 
extensive  arm  of  the  sea  formerly  covering  this  part  of  the  region  and  now 
r^resented  by  the  Gulf  of  California.  These  marine  sedimentary  deposits 
have  been  subsequently  modified,  superflk:lally  at  least,  by  winds,  streams, 
surftioe  waters  during  brief  and  Infrequent  periods  of  heavy  rains,  and  by 
weathering.  The  extent  to  which  these  modifying  agencies  have  operated  is 
often  difficult  to  determine,  and  in  a  more  detailed  survey  some  of  the  material 
included  under  this  province  would  doubtless  be  differentiated  as  soil  material 
of  the  other  provinces  occurring  within  the  region. 

The  soil  material  of  the  province  is,  in  so  far  as  encountered,  generally  well 
suited  to  agriculture  under  irrigation.  It  is  not  as  yet  extensively  utilized,  but 
wherever  irrigation  is  possible  its  use  is  being  rapidly  extended,  being  limited 
only  by  the  available  water  supply  and  the  cost  of  constructing  the  necessary 
facilities  for  its  distribution. 

DESCRIPTION  OF  THE  SOIL  6EBIES. 

Ymna  series. — The  soils  are  usually  rather  compact  The  subsoil  is  similar 
In  character  to  the  soil,  save  that  at  a  depth  of  2  to  6  feet  a  succession  of 
layers  is  encountered  in  which  the  particles  are  slightly  cemented,  the  binding 
material  being  calcium  carbonate,  nodules  of  which  are  also  found  in  the  sub- 
floil.  They  occupy  mesa  lands  and  are  generally  level  and  well  drained.  Small 
dunes  may  be  encountered  over  areas  of  finer  textured  soils.  The  soil  material 
consists  of  stratified  alluvial  stream  terrace  or  lacustrine  delta  deposits. 
Nearly  all  of  the  mesa  soils  contain  some  alkali,  but  seldom  in  harmful  quan- 
tities. They  are  adapted  to  citrus  fruits,  figs,  grapes,  garden  vegetables, 
melons,  etc. 

Area  and  distribution  of  the  soil  of  the  Yuma  series. 


Soil  name. 

State  or  area.* 

Acres. 

•y  fltnft  ffawH    

Arifon^  3. , . , , 

94,400 

1  For  key  to  number  in  thia  column  see  p.  733. 

THE  SOIL  TYPES  AND  THEIR  USE. 

The  soils  derived  from  marine  deposits  or  coastal  plain  material  in  the 
Southwest  Arid  region  are,  in  so  far  as  recognized,  confined  to  the  sand  of  the 
Tuma  series.  This  material  is  subject  to  some  variation  in  texture,  ranging 
from  a  fine  to  a  coarse  sand.  It  is  generally  of  slightly  compact  structure  and 
of  loamy  character  when  moist  The  subsoil  material  is  rather  compact  and 
marlced  by  the  occurrence  of  partially  cemented  lenses  or  layers  or  incipient 


Digitized  by 


Google 


558  SOILS  OF   THE   UNITED  STATES. 

liardpan.  Owing  to  these  characteristics  of  soil  and  subsoil  material  the  soil  is 
moderately  retentive  of  moisture  under  cultivation  and  can  be  irrigated  with 
greater  economy  In  the  use  of  water  than  is  usually  the  case  in  soils  of  the 
sand  group  in  other  provinces  occurring  within  the  region.  The  surface  contour 
is  usually  favorable  to  irrigation  practice,  although  wind-blown  areas  require 
leveling.  Drainage  is  well  established  and  the  soil  is  generally  free  from  in- 
jurious quantities  of  alkali  salts.  The  soil  is  easily  maintained  in  a  favorable 
condition  of  tilth  and  requires  only  a  light  and  comparatively  inexpensive  f&.rm- 
ing  equipment 

By  means  of  cnrefully  regulated  irrigation  alfalfa,  forage  crops,  and  other 
general  farm  crops  may  be  grown,  although  the  soil  is  better  suited  to  the  pro- 
duction of  figs,  grapes,  melons,  citrus,  and  early  stone  fruits  and  track  crops 
under  intensive  cultivation. 

Sand  Group. 

Yuma  sand. — The  soil  is  a  rather  compact,  coarse  to  medium,  or  fine  sand, 
containing  sufficient  finer  material  to  give  it  a  slightly  loamy  character.  When 
dry  it  has  the  appearance  of  a  sand,  but  under  irrigation  it  becomes  almost  a 
sandy  loam.  It  is  underlain  at  depths  of  2  to  6  feet  by  a  succession  of  layers 
in  which  the  soil  particles  are  slightly  cemented,  the  binding  material  being 
calcium  carbonate,  nodules  of  which  ^re  also  found  in  the  subsoil.  The  sub- 
soil to  a  great  depth  is  of  the  same  sandy  nature  as  the  surface.  This  soil  is 
found  on  mesa  lands  and  is  generally  level,  smooth,  and  well  drained,  but 
where  the  texture  is  finer  small  dunes  may  be  found.  Alkali  Is  usually  present 
in  the  soil,  but  not  in  harmful  quantities.  The  soil  is  adapted  to  citrus  fruits, 
figs,  grapes,  garden  vegetables,  melons,  etc. 

Area  and  distribution  of  the  sand. 


Soil  name. 

State  or  area.^      - 

AcrOB. 

Yamft  sand 

Ariiona  3 

94,400 

1  For  key  to  number  In  this  oolamn  see  p.  733. 
LAX£-LAID  MATEBIAIi. 

The  soils  of  lacustrine  or  lake-laid  material  are  widely  distributed.  They 
constitute  one  of  the  most  extensive  and  important  soil  provinces  of  the  areas 
to  which  the  limited  number  of  soil  surveys  in  this  region  have  been  confined. 
In  the  areas  of  Pleistocene  lake  deposits  of  the  Pecos  Valley,  N.  Mex.,  they 
are  represented  by  the  soils  of  the  Boswell  series,  under  which  have  been  recog- 
nized the  sandy  loam,  fine  sandy  loam,  and  loam  members.  In  the  depres- 
sions of  the  Ck)lorado  Desert  in  southern  California  and  occupying  the  south- 
western portion  of  the  Arid  Southwest  region  they  are  represented  by  the  soils 
of  the  Imperial  series.  This  series  includes  a  number  of  recognized  members 
ranging  in  texture  from  sand  to  clay  and  represents  a  group  of  sediments 
deposited  in  the  waters  of  an  inland  sea.  The  series  was  probably  formed  by 
delta  deposits  of  the  Colorado  River  across  the  upper  arm  of  the  Gulf  of  Cali- 
fornia. The  lower  part  of  the  depression,  a  considerable  part  of  which  lies 
below  sea  level  is  represented  by  the  Salton  Sink. 

The  soils  of  the  province  have  been  modified  to  some  extent  by  eoUan  agencies 
and  by  erosion  and  deposition  of  later  stream-laid  material.  Much  of  the 
original  deposits  has  been  obscured  by  later  material  of  the  other  soil  prov- 
inces, into  which  the  lake-laid  material  merges  and  from  which  it  is  frequently 
separated  with  difficulty.  Some  of  the  areas  included,  in  which  the  superficial 
material  has  to  a  large  extent  been  modified  by  other  agencies,  would  probably 
now  be  differentiated  under  the  other  soil  provinces  of  the  region  in  more 
detailed  surveys. 

The  soils  usually  occupy  gently  sloping  to  fiat  areas  of  treeless  desert  plains. 
The  surface  is  sometimes  wind  blown  or  marked  by  eroded  stream  channels  or 
remnants  of  a  former  shore,  terrace  lines,  or  other  irregularities.  In  general 
the  topography  is  favorable  to  the  distribution  of  irrigation  waters.  The  lower 
lying  areas,  usually  occupied  by  the  heavier  soil  types,  are  poorly  drained  and 
often  impregnated  with  alkali  salta 


Digitized  by 


Google 


AMD  SOUTHWEST  BEGION. 


559 


Where  capable  of  irrigation  and  adequately  drained  these  soils  are  adapted 
to  a  wide  range  of  crops.  Th^  are  highly  developed  and  extensively  utilized 
for  general  farming  and  for  intensively  cultivated  special  products. 

DESCRIPTION  OF  THE  SOHj  SERIES. 

Imperial  aeries. — ^The  soils  are  generally  of  light  or  reddish  color,  the  heavier 
members  being  compact  and  plastic,  poorly  drained,  and  impregnated  with  alkali. 
Both  soil  and  subsoil  in  many  places  contain  lime  and  gypsum  in  connection  with 
the  other  soluble  salts.  The  soil  material  represents  old  lake-laid  sediments,  de- 
rived mainly  from  sandstones  and  shales.  Unlike  the  soils  of  the  Gila  series, 
the  Imperial  soils  are  underlain  to  great  depths  by  heavy  sediments  of  close  and 
more  or  less  impervious  nature  which  in  the  lighter  members  may  not  appear 
within  the  depth  of  6  feet  The  surface  is  sometimes  marked  by  bluff  or  shore 
lines,  sloughs,  or  stream  channels,  and  is  usually  modified  by  wind  drifting. 

Area  and  disirilmtion  of  tJie  soUa  of  the  Imperial  aeries. 


Soil 


state  or  aiea.i 


Aoros. 


Imperial  aaad 


sandvloam. 
olay  loam. . . 
day 


California  5.... 

do 

do 

California  5, 6. 


1,702 

126,666 

841,066 

46,912 


Total. 


516,416 


1  For  key  to  nomben  in  fhisoolamn  see  p.  788. 

Rosicell  aeries. — The  soils  are  of  a  light-gray  or  grayish-brown  to  reddish-gray 
color,  with  compact,  impervious  subsoils  from  4  to  5  teet  deep.  The  series  con- 
sists of  old  lacustrine  deposits  in  extinct  lakes.  The  topography  is  flat  or  gently 
doping,  the  soils  occupsring  arid,  treeless,  valley  terraces  or  plain&  Drainage 
is  often  deficient  and  the  lands  subject  to  the  accumulation  of  seepage  waters 
and  alkali  salts.  Under  favorable  conditions  of  irrigation  and  drainage  the 
soils  are  adapted  to  a  wide  variety  of  crops,  including  alfiilfk,  vegetables,  and 
tree  and  small  fmita 

Area  and  distribution  of  the  so€ls  of  the  Roswell  series. 


Son  name. 

State  or  area.1 

Acres. 

RoHwell  Mindy  loam 

New  Mexico  1 

36,810 

tiiMi  mfKl7  knm 

do 

0,090 

loam 

do. 

2,780 

Total 

48,130 

^  For  key  to  number  in  this  column  aee  p.  738. 


THE  SOIL  TYPES  AND  THEIR  USE. 

The  sand  group  of  soils  In  the  areas  mapped  in  this  province  is  represented 
by  the  Imperial  sand.  This  is  the  least  extensive  of  any  of  the  soil  types 
recognized  in  the  province,  and  has  been  encountered  only  in  the  Imperial  area, 
California.  The  soil  material  varies  in  texture  from  medium  to  fine  and  is 
generally  underlain  by  heavier,  more  compact,  and  mudi  less  pervious  sub- 
Boila  which  check  excessive  subdralnage  and  improve  the  moisture-holding 
capacity  of  the  soil  type.  The  soil  is  normally  well  drained  and  free  from 
injurious  accumulations  of  alkali  salts.  The  type  requires  only  a  light  farm- 
ing equipment  and  is  somewhat  better  adapted  to  alfalfa,  forage  crops,  or  other 
general  farm  crops  than  the  ordinary  sandy  soils.  Early  stone  frulto,  table 
and  raisin  grapes,  melons,  early  truck  crops,  and  other  intensively  cultivated 
products  also  do  well. 

The  sandy  loam  group  of  soils  is  represented  in  both  the  Imperial  and  Bos- 
well  series,  being  most  extensively  developed  under  the  former.    The  subsoils 
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are  heavy  and  comiwct  and  are  generally  retentiye  of  moisture  under  calti- 
Tation.  Both  the  aoil  and  subsoil  material  frequently  carry  a  large  amount  of 
gypsum  and  lime,  particularly  in  the  sandy  loam  of  the  Roswell  serle& 

The  soil  is  easily  maintained  in  a  line,  mellow  condition,  and  its  cultivation 
requires  only  a  light  farming  equipment  The  Boswell  sandy  loam  occapies 
gently  sloping  or  nearly  level  plains,  admirably  adapted  to  the  practice  of  irri- 
gation. The  surface  of  the  sandy  loam  of  the  Imperial  series  is  g^ierally  wind 
blown  and  requires  leveling.  Poor  underdrainage,  accompanied  by  the  occur- 
rence of  alkali  salts,  is  sometimes  found,  particularly  in  the  Imperial  member 
of  the  sandy  loam  group. 

The  sand^  loams  of  this  province  are  extensively  utilised,  and  where  well 
drained  and  irrigated  have  been  highly  developed  to  intensive  agriculture. 
They  are  well  adapted  to  general  farm  crops  and  to  sugar  beet8»  fruits,  truck 
crops,  and  other  special  products  In  the  Imperial  Valley  the  sandy  loam  is, 
however,  somewhat  inferior  to  the  sand  of  the  same  series  for  the  production 
of  early  fruit  and  truck  products  and  is  better  adapted  to  general  farming. 

The  fine  sandy  loam  group  of  this  province  is  r^resented  by  the  Roswell 
fine  sandy  loam,  this  member  of  the  Imperial  series  not  yet  having  been  recog- 
nized. The  type  requires  somewhat  more  careful  management  and  thorou^ 
tillage  than  the  sandy  loam  of  the  Roswell  series  and  slightly  heavier  farming 
equipment  for  effective  cultivation,  but  under  favorable  conditions  is  of  friable, 
mellow  character.  Drainage  is  sometimes  poorly  established,  and  injurious 
concentrations  of  alkali  salts  are  of  frequent  occurrence.  Under  favorable  con- 
ditions of  drainage  and  irrigation  this  type  is  extensively  utilized  both  for  the 
production  of  general  farm  crops  and  of  apples,  pears,  small  fruits,  sugar  beets, 
the  later  and  hardier  vegetables,  etc.  It  constitutes  an  important  soil  type  of 
the  areas  in  which  it  occurs,  but  is  much  less  extensive  than  the  sandy  loam 
member  of  the  same  seriea 

The  loam,  like  the  fine  sandy  loam,  is  represented  by  a  single  member  occur- 
ring under  the  Roswell  series,  and  is  not  extensively  developed.  It  occupies 
low,  level  areas,  often  poorly  drained  and  subject  to  the  accumulation  of  alkali 
salts,  due  to  seepage  waters  from  adjacent  higher  lying  lands.  Where  favored 
by  natural  or  artificial  drainage  the  soil  is  w^  adapted  to  general  farm  and 
forage  crops,  sugar  beets,  and  late  vegetables.  It  is  not  so  well  suited  to  fruit 
products  as  the  lighter  textured  soils. 

The  clay  loam  and  clay  soils  of  the  province  have  been  encountered  only 
under  the  Imperial  series,  the  clay  loam  being  much  the  mcwe  extensive  The 
surface  is  usually  smooth,  nearly  level,  and  well  adapted  to  the  practice  of  irri- 
gation. Surface  and  underdrainage  are  poorly  developed  and  much  of  the  areas 
covered  is  impregnated  with  mineral  salts.  The  soils  are  of  doise,  impervious 
structure,  deficient  in  organic  matter,  and  hard  to  handle.  They  require  care- 
ful management,  thorough  cultivation,  and  a  heavy  farming  equipment  They 
are,  however,  capable  of  being  materially  improved  by  drainage  and  the  sys- 
tematic use  of  green  manures.  Owing  to  their  tendency  to  puddle  and  assume 
a  hard,  close  structure,  they  are  not  well  adapted  to  pasture.  When  properly 
drained  and  irrigated,  grains,  grass,  and  forage  crops,  such  as  millet  scwghum, 
etc.,  can  be  grown.    They  are  not  adapted  to  fruit  or  vegetable  producta 

Sand  Gboup. 

Imperial  sand. — ^The  soil  consists  of  medium  to  rather  fine  sand  about  5  feet 
deep,  underlain  by  loam  or  clay.  The  drainage  is  usually  well  established. 
While  the  soil  is  free  from  harmful  accumulations  of  alkali,  the  use  of  exces- 
sive quantities  of  irrigation  water  causes  these  salts  to  rise  to  the  surface  from 
the  loam  or  clay  subsoil  when  they  prove  injurious  to  crops.  If  this  feature 
is  controlled  the  soil  is  adapted  to  any  of  the  crops  suited  to  the  climate  of 
the  region. 

Area  and  distrilmtion  of  the  sand. 


Soil  name. 

State  or  area.' 

Acres. 

TvnvMrlftl  dATWl 

Galifomiafi 

1,733 

I  For  key  to  namber  In  tbla  column  see  p.  738. 
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Sandt  Loam  Group. 

Imperial  sandy  loaifk— The  soil  is  a  fine-grained,  sandy  loam,  3  feet  deep, 
underlain  by  clay  or  loam.  The  type  is  formed  of  the  coarsest  of  the  sediments 
carried  by  the  Ck>lorado  River.  The  surface  is  irregular  and  covered  with 
dunesL  Where  free  from  excessive  alkali  the  soil  is  adapted  to  any  crop  suited 
to  the  southern  arid  region. 

Bostoell  sandy  loam.— The  soil  is  a  fine-grained,  gray  sandy  loam  80  inches 
deep.  The  subsoil  is  a  gray,  light  loam,  slightly  heavier  than  the  soil.  The 
type  is  derived  from  lacustrine  deposits,  and  is  well  drained  and  g^ierally  free 
from  alkalL  It  occupies  high,  level  valleys  and  is  recognized  as  the  best  general 
farming  land  of  the  region  in  which  it  occurs. 

Area  and  disMhution  of  the  sandy  loams. 


Soflname. 


State  or  ana.> 


Acres. 


Imperial  aandy  loam. 
Roswall  sandy  loam. . 


CaUfoniia6.... 
NewlCeodool.. 


196,666 
86,810 


Total. 


162,966 


>  For  key  to  nmnben  In  this  colnmn  see  p.  788. 

Fine  Saitdt  Loam  Gboup. 

RosweU  fine  sandy  loam. — ^The  soil  is  a  heavy,  gray  fine  sandy  loam  about  12 
inches  deep.  The  subsoil  is  a  light  loam  underlain  by  clay  at  a  depth  of  5  feet 
The  type  occupies  level  second-bottom  land  and  is  derived  from  lacustrine  de- 
posits. It  is  poorly  drained  and  often  contains  alkali.  Where  drained  and  free 
from  alkali  it  is  considered  a  good  farming  soil. 


Area  and  distHbutUm  of  the  fine  sandy  loam. 

Soaname. 

State  or  area.> 

Aores. 

Reswvli  Itaie  sftfvly  loam 

NewMezlool 

0,090 

1  For  key  to  nmnber  In  this  oolnmn  see  p.  788. 

Loam  Gboxtp. 

Rosicell  loam. — ^The  type  consists  of  a  loam  about  4  feet  deep,  underlain  by 
a  clay  loam  or  clay.  It  is  formed  of  old  lacustrine  deposits  and  occupies  low, 
level  bench  lands.  The  soil  is  naturally  poorly  drained  and  contains  alkali,  but 
where  well  drained  and  free  from  alkali  it  is  recognized  as  wdl  adapted  to 
gcftieral  fkarm  crops. 

Area  and  distHlmtion  of  the  loam. 


Sou  name. 

State  or  area.> 

Aores. 

Roswell  loam 

New  Mexico  1 

2,780 

>  For  key  to  number  in  this  oolomn  see  p.  783. 
Glat  Loam  Group. 

Imperial  clay  loam.— The  type  consists  of  a  fine-grained,  sticky,  compact  clay 
loam  about  5  feet  deep,  underlain  by  clay  or  clay' loam.  It  frequently  contains 
an  excessive  amount  of  alkali.  Drainage  is  costly  and  difficult  on  account  of 
the  close  structure  of  the  soil.  When  free  from  alkali  the  type  Is  productive 
and  adapted  to  most  of  the  crops  suited  to  the  climate ;  but  as  the  soil  tends  to 
pack,  annual  or  cultivated  crops  will  prove  most  profitable. 
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Area  and  dUtHbution  of  the  clay  loam. 


Boamne. 

State  or  area.' 

Acres. 

Tnipfftfa  otoy  kMm 

rAiifnrniaff 

S41,066 

1  For  key  to  nomber  In  thla  oolumn  see  p.  783. 
Glat  Gboup. 

Imperial  clay, — ^This  Is  a  heavy  clay  mil  6  feet  or  more  In  deptlL  It  is 
derived  from  deposition  of  the  finer  sediment,  mainly  from  sedimentary  rocks. 
The  surftice  Is  usually  level,  though  in  places  small  dunes  exist  Whoi  dry  and 
in  its  natural  state  it  cakes  and  becomes  lumpy.  In  drying  after  irrigation  the 
soil  becomes  very  hard  and  craclcs,  malclng  cultivation  difficult  It  is  often 
filled  with  alkali  and  is  but  little  cultivated.  Sorghum  and  millet  do  best  upon 
this  type. 

Area  and  dietributUm  of  the  dUky. 


Boilnams. 

State  or  araa.t 

Acns. 

Tiiip«rW«1av 

rftlil^rn^f,  ff,    .      ... 

46,912 

1  For  key  to  numbers  in  this  oolumn  see  p.  78S. 
ALLUVIAL  TAN  A2n>  VALLEY  PILLIHa  MATBBLIL. 

The  deposits  of  the  alluvial  fans»  mountain  foot  sl<^[)e6,  and  plains  of  the 
detrital  filled-ln  valleys  are  probably  most  extensively  developed  of  any  of  the 
various  provinces  of  soil-forming  material  occurring  within  the  Arid  Southwest 
region.  In  the  comparatively  small  area  covered  by  the  soil  survey  In  Xh\A 
region  the  soils  derived  from  these  deposits  have  been  recognized  under  the 
Glendale  and  Indio  scries.  They  cover  comparatively  extensive  areas  and 
embrace  a  diversity  of  soil  types  ranging  in  texture  from  sand  to  clay  loam. 
Of  these  two  soil  series  the  Glendale  is  the  more  widely  distributed  and  is  rep- 
resented by  the  greater  number  of  soil  types.  The  members  of  the  Indlo  series, 
BO  far  as  encountered,  are  represented  by  the  types  of  light  texture,  and  with 
one  exception  have  been  encountered  only  in  one  area. 

The  surface  Is  usually  gently  sloping  and  suited  to  irrigation.  Small,  irreg- 
ular, eroded,  or  wind-blown  areas,  however,  occur,  in  which  preliminary  leveling 
is  necessary.  The  soils  generally  occupy  a  position  somewhat  above  the  sor- 
rounding  types  of  other  soil  provinces  of  the  region.  Much  of  the  soil  can  not 
be  irrigated  by  existing  gravity  systems,  and  where  available  artesian  waters 
are  used.  The  supply  of  stream  waters  is  limited  and  usually  depends  upon 
facilities  for  storing  it  for  use  in  irrigation.  Large  areas  of  the  alluvial  fan 
and  valley  filling  material  in  the  Arid  Southwest  region  are  Incapable  of  Irri- 
gation and  consequently  useless  for  agriculture,  except  for  grazing  live  stock. 
Where  irrigable,  local  climatic  and  drainage  conditions  are  generally  favorable 
to  agriculture,  and  the  soils  are  utilized  for  general  fkrm  and  special  Intensively 
cultivated  products. 

The  soils  of  the  province  are  frequently  separated  from  the  adjacent  soils  of 
the  other  provinces  by  poorly  defined  boundaries,  and  the  soil  areas  embrace 
some  modified  and  undlffer^itlated  areas  of  soils  derived  from  coastal  plain, 
lake-laid,  or  river  flood  plain  material. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Olendale  aeries. — ^The  soils  range  from  light  gray  or  grayish  brown  to  dark 
brown  or  chocolate  In  color,  and  are  underlain  by  gray  to  light-brown,  highly 
calcareous  subsoils.  A  stratum  of  water- worn,  lime-coated  gravel  is  sometimes 
encountered  beneath  the  subsoil.  The  series  Is  derived  mainly  from  quartz- 
bearing  granites  or  gneisses  and  from  later  eruptives,  mainly  of  basaltic  char- 
acter.   The  soil  material  consists  predominantly  of  alluvial  fan  deposits  and 
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alluylal  valley  filling  distributed  by  torrential  desert  streams,  and  of  foot-dope 
deposits  derived  from  adjacent  mountain  slopes  and  distributed  by  sheet  surface 
waters.  The  soils  usually  occupy  sloping  valley  floors  and  mountain  foot 
slopes.    The  surface  varies  from  even  to  irregular  wind  blown  or  eroded. 

Q^ical  desert  vegetation  constitutes  the  only  natural  growth.  The  soils  are 
nsually  well  drained,  but  are  often  deficient  in  water-holding  capacity  because 
of  their  stony  character  and  porous  structure.  Where  Irrigation  is  possible 
tb^  can  be  successfully  utilized  for  a  wide  range  of  crops,  including  grains, 
alfalfa,  forage  crops,  vegetables,  grapes,  and  citrus  fruits. 

Area  and  distrihution  of  the  soils  of  the  Olendale  series. 


Son  name. 

State  or  area.> 

Aorw. 

01«?yii^l9  f»Tid 

AiiwnfL2.3;r!aMfArnfA2ff   .    ., 

21,888 

sandy  k)am.'. 

fine  sandy  loam 

Ari£ona2. 

10,368 

Arizona  1.... r 

106,906 

kMun..  .'.    .. 

Arizona  1,2             .            .  .               

89,614 

navellyloam 

Arizona  1 , 

61,066 

sUtloam 

Arizona ^  .  .... .....  

11,648 

clay  loam 

Arizona  1 

60,763 

TotaL 

206,143 

1  For  key  to  ntunberB  in  this  column  see  p.  738. 

India  series, — ^The  soils  are  light  gray  to  slate  colored,  porous  and  micaceous, 
and  underlain  by  coarser  sand.  They  occupy  treeless  desert  valleys,  sloping  val- 
ley plains,  or  upper  slopes  at  the  foot  of  mountain  rangea  The  soils  are  derived 
from  granitic  rock  mixed  with  shales  and  sandstones,  the  soil-forming  material 
representing  alluvial  or  colluvial  stream  wash  modified  by  shore  deposits  of 
ancient  lakes  or  bays.  The  surface  is  undulating  to  hilly,  broken  by  intermit- 
tent stream  channels  and  drifted  by  winds.  Drainage  as  a  rule  is  well  estab- 
lished, though  sometimes  deficient  over  low-lying  areas.  Where  irrigation  is 
possible  and  drainage  satisfactory,  melons,  sweet  potatoes,  track,  and  general 
farm  crops  can  be  grown. 

Area  and  distrilmtion  of  the  soils  of  the  India  scries. 


Soil  name. 

State  or  area.* 

Acres. 

Indiosand 

California  6. 

60,112 

Ave  sand ..,.,. 

....  do 

36,032 
42,432 

anf  (f^^^dy  loam . 

do 

gravelly  loom 

California  6 

48,828 

TotaL 

171,904 

1  For  key  to  numbers  in  this  column  see  p.  733. 


THE  SOIL  TTPES  AKD  THEIR  USE. 


The  sand  groups  derived  from  the  alluvial  fan  and  valley  filling  material 
are  represented  by  the  Glendale  and  Indlo  sand  and  by' the  fine  sand  of  the  latter 
serlesL 

These  soils  nsually  occupy  a  position  moderately  elevated  above  ;the  soil 
groups  of  heavier  texture.  They  are  porous  and  often  Incoherent  in  structure, 
and  underlain  by  porous  subsoils.  They  require  frequent  and  copious  irriga- 
tion and  are  deficient  in  moisture-retaining  capacity.  The  fine  sand 'is  often 
of  somewhat  loamy  character  when  moist  and  is  more  retentive  of/ moisture 
under  cultivation  than  the  sands.  / 

The  surface  contour  is  favorable  to  the  distribution  of  irrigatiois  water,  but 
Is  sometimes  wind  blown  where  unprotected  by  vegetation.  Some  of  the 
higher-lying  slopes  are  rough,  eroded,  and  strewn  with  bowlders./  Drainage  as 
a  rule  is  well  established,  and  the  soils  are  normally  free  from /injurious  con- 
centrations of  alkali  salts,  but  owing  to  the  permeable  character  of  the  subsoils 
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lower-lying  areas  of  limited  extent  may  become  saturated  witb  seepage  waters 
with  the  development  of  Irrigation. 

Where  Irrigated,  the  sands  and  fine  sand  are  capable  of  producing  a  wide 
range  of  crops,  including  grains,  alfalfa,  fruits,  and  truck  products.  They  are 
best  adapted  to  a  very  light  type  of  general  firming  and  to  the  production  of 
sweet  potatoes,  melons,  early  truck  crops,  and  early  stone  fruits.  The  soil  Is 
easily  cultlTated  and  when  cleared  of  desert  shrubs  and  placed  under  Irriga- 
tion requires  only  a  light  farming  equipment 

The  sandy  loam  has  been  encountered  only  under  the  Glendale  series.  The 
Moll  is  slightly  coherent  and  loamy  when  moist,  but  is  of  porous  structure  and 
is  readily  permeated  by  sarface  water.  It  is  friable  when  cultivated  and  more 
retentive  of  moisture  than  the  soils  of  the  sand  and  fine  sand  groupa  Its  cul- 
tivation requires  ooly  a  light  farming  equipment  The  surface  is  usually  well 
adapted  to  irrigation,  but  is  sometimes  eroded  or  wind  blown.  Drainage  is 
well  established  as  a  rule.  Tbe  type  is  better  suited  to  the  production  of 
alfalfk*  grains,  or  other  general  farm  crops  than  the  sand  and  fine  sand,  and 
nearly  as  well  suited  to  the  culture  of  stone  fruits,  small  fruits,  melons,  or 
truck  crop&    At  present  it  is  utilized  mainly  for  general  farming. 

The  fine  sandy  loam  group  is  represented  both  in  the  Glendale  and  the  Indio 
series  of  soil&  The  surface  is  quite  frequently  eroded  or  wind  blown,  particu- 
larly in  the  fine  sandy  loam  of  the  Indio  series,  and  requires  considerable  labor 
in  leveling  for  irrigation.  Drainage  is  fairly  well  established,  but  lower-lying 
areas  are  more  frequently  subject  to  accumulations  of  seepage  water  and  alkali 
salts  than  the  lighter-textured  soils  within  the  province.  The  soil  material  is 
distinctly  coherent  and  loamy  when  moist,  but  is  readily  maintained  in  a  good 
tilth  under  cultivation  and  is  superior  in  moisture-retaining  capacity  to  the 
soil  groups  of  Hghter  texture.  ELardpan  sometimes  restricts  the  development 
of  the  more  deeply  rooted  crops,  but  where  this  condition  is  absent  and  tbe 
soil  irrigated  and  well  drained  it  is  adapted  to  a  wide  range  of  staple  and 
special  crops  and  constitutes  the  best  general-fkrming  soil  of  the  province:  It 
is  adapted  to  alfalfa,  grains,  and  other  general  farm  cr^^w,  as  well  as  to  the 
commercial  culture  of  small  fruits,  stone  and  other  tree  fruits,  cantaloupes, 
tomatoes,  and  truck  crops.  The  fine  sandy  loams  require  only  a  moderate 
farming  equipment  for  effective  cultivation.  The  soils  of  lighter  texture  are 
somewhat  better  suited  to  very  early  stone  fruits,  tomatoes,  or  other  products 
grown  for  early  market 

The  loam  group  is  repres^ted  by  the  loam  of  the  Glendale  series  and  by  a 
gravelly  loam  phase  occurring  in  both  the  Glendale  and  Indio  series  of  sella 

The  loam  is  of  rather  close,  compact  structure,  becoming  sticky  when  wet 
It  puddles  readily  where  poorly  drained  and  improperly  handled,  and  requires 
a  heavier  farming  equipment  and  more  careful  management  for  the  maintenance 
of  ftivorable  conditions  of  tilth  than  the  lighter-textured  soils  of  the  province 
Topography  and  drainage  vary  widely,  portions  of  the  areas  covered  occupying 
well-drained  mesa  lands  or  elevated  terraces,  while  areas  confined  to  lower 
valley  plains  are  sometimes  poorly  drained.  The  more  elevated  tracts  are  fre- 
quently traversed  by  deep,  eroded  stream  channels  and  marked  by  rough,  ste^ 
bluff  or  terrace  lines.  The  surface  Is  usually  well  suited  to  irrigation,  thou^ 
the  greater  portion  of  the  more  elevated  areas  lies  above  present  irrigation 
facilities.  Where  irrigable  and  well  drained,  the  soil  is  adapted  to  general 
fanning  and  to  the  later  fruits  and  vegetables  Its  range  in  adaptation  to 
fruit  and  vegetable  products  is  more  restricted  than  that  of  the  fine  sandy 
loam  group. 

The  gravelly  loam  of  the  Glendale  series  is  well  drained  and  free  from  alkali. 
That  f»f  the  Indio  series  is  frequ^itly  deficient  in  drainage,  and  is  sometimes 
subject  to  the  occurrence  of  alkali  salts  in  injurious  amounts.  Lime  carbotaate 
hardpah  is  of  occasional  occurrence,  and  tho  surface  is  sometimes  eroded  or 
irregular  in  contour.  The  soils  are  of  less  compact  structure  than  that  of  the 
normal  loam,  and  under  favorable  conditions  of  irrigation,  drainage,  and  cli- 
mate are  adapted  to  a  wider  range  of  fruits  and  vegetables,  including  stone 
fruits,  apples,  citrus  and  small  fruits,  etc.  Where  not  too  gravelly,  they  are 
also  well  suited  to  alfalfa  and  other  general  farm  cropsi 

The  heavier  groups  of  soils,  in  so  far  as  recognised,  are  confined  to  silt  loams 
and  clay  loams,  both  of  which  are  included  in  the  Glendale  serlea  These  soils 
generaliy  occupy  lower  lying  slopes  and  are  much  more  frequently  subject  to 
conditions  of  deficient  drainage  and  to  the  occurrence  of  an  excess  of  mineral 
salts  than  the  soils  of  lighter  texture  occurring  within  the  province.  They 
generally  possess  a  compact  structure,  become  sticky  when  wet,  and  puddle  and 
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bake  under  unfavorable  conditions  of  drainage  and  cultivation.  They  require 
a  heavy  farming  equipment  and  careful  methods  of  management,  but  are  reten- 
tive of  moisture  if  maintained  in  a  condition  of  good  tilth.  They  are  generally 
utilized  for  the  production  of  grains,  sorghum,  alfalfa  and  other  forage  crops, 
and  are  best  adapted  to  heavy  general  fannipg. 

Saiyd  Gboup. 

Glendale  sand, — ^The  soil  is  of  light  gray  to  grayish  brown  color  and  of  loose, 
incoherent,  porous  structure.  The  subsoil  closely  resembles  the  soil  in  color, 
texture,  and  structure,  though  the  material  of  the  deeper  subsoil  may  some- 
times be  of  finer  texture  or  contain  waterwom  or  subangular  gravel.  The 
type  consists  of  alluvial  fan  and  alluvial  foot  slope  deposits,  occurring  about 
valley  margins  and  at  the  base  of  steep  bluffs  or  hills  and  on  higher  terraces. 
The  material  is  derived  from  quartz-bearing  granitic  rocks  and  basic  emptives 
distributed  by  intermittent  streams  or  torrential  flood  waters.  The  surface  is 
usually  of  gentle  to  pronounced  slope.  Unprotected  areas  are  wind  blown  but 
the  surface  contour  is  usually  favorable  to  irrigation.  The  soil  is  well  drained 
and  free  from  alkali.  It  is  deficient  in  organic  matter  and  owing  to  Jts  porous 
character  possesses  a  low  moisture-retaining  capacity  and  requires  copious  and 
frequent  irrigation.  Where  incapable  of  irrigation  it  is  unutillz^  eitcept 
to  a  limited  extent  for  grazing.  Under  irrigation  it  is  devoted  mainly  to  alfalfa 
and  grains,  but  is  better  adapted  to  the  production  of  grapes,  early  stone  ftuits, 
and  truck  crops. 

Indio  sand. — ^The  soil  consists  of  a  light-gray  medium  to  rather  coarse  sand 
of  loose,  porous  structure  composed  of  slightly  rounded  quartz  particles,  mingled 
with  micaceous  and  granitic  material.  It  is  usually  6  feet  or  more  in  depth 
and  is  underlain  by  coarser  material  of  the  same  character.  The  type  occura 
upon  sloping  valley  plains  and  covers  extensive  areas  of  the  higher  slopes  skirts 
ing  the  mountaina  The  higher  bodies  are  formed  mainly  by  wash  from  slA^ 
jac^ent  mountains,  distributed  over  sloping  fans  and  debris  aprons  by  inter- 
mittent streams.  The  lower  lying  bodies  consist  of  old  beach  sands  modified 
by  alluvial  and  colluvial  mountain  wash.  The  more  elevated  areas  are  generally 
gravelly,  sometimes  strewn  with  bowlders,  and  are  of  rough,  broken  outline. 
The  sou  is  well  drained  and  free  from  alkali,  but  generally  lies  above  the  limits 
of  irrigation,  and  is  therefore  of  no  agricultural  value. 

Area  and  distrihution  of  the  sands. 


Soil  name. 

State  or  area.^ 

AqwB, 

Tnd  iA  sand .  

rftHfnmlii  fl 

£0,112 
2i:888 

Ghm^ale  sand 

Arizona  2, 3;  California  26 

TotaL 

72,000 

1  For  key  to  numbers  tn  this  column  see  p.  738. 

Fine  Sand  Gboup. 

Indio  fine  sand, — ^The  soil  is  a  loose,  friable,  light-gray,  micaceous  sand, 
Bometimes  of  a  rather  heavy,  loamy  nature  varying  from  8  to  6  feet  in  depth 
and  underlain  by  coarse  sand.  The  type  occurs  upon  lower  and  intermediate 
uniformly  sloping  plains  formed  by  erosion  from  adjacent  mountains.  The 
surf. ice  is  marked  by  minor  scoriations  and  wind-formed  ridges.  With  the  ex- 
ception of  the  lower-lying  bodies  it  is  well  drained  and  free  from  alkali,  and  is 
adapted  to  grains,  sweet  potatoes,  melons,  etc. 

Area  and  distribution  of  the  fine  sand. 


Soil  name. 

State  or  area.i 

Aores. 

ttmHa  flni»  sand 

Oallfomia^ 

86,08a 

I  For  key  to  number  in  this  column  see  p.  788. 
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SAifDT  Loam  Gboup. 

Olendale  sandy  loam.— The  soil  is  a  friable,  grayish-brown,  rather  coarse 
sandy  loam  of  porous  stnictnre,  slightly  sticky  when  moist  The  hnmns  content 
is  generally  low.  The  subsoil  varies  little  from  the  soil,  but  may  contain  lenses 
or  strata  of  finer  or  heayier  textured  material.  The  type  is  derived  predomi- 
nanUy  from  quarts-bearing  rocks  of  granitic  character  and  from  eruptives, 
mainly  of  basic  character,  distributed  as  alluvial  fan  and  alluvial  foot-slope 
deposits  by  torrential  or  intermittent  streams  in  time  of  flood.  The  surface  is 
nearly  level  to  gently  sloping  and  occasionally  marked  by  minor  wind-blown 
irregularities  or  traversed  by  dry  channnels  of  intermittent  streams.  The  soil 
is  easily  tilled  and  is  generally  well  drained  and  free  from  injurious  accumula- 
tions of  alkali  salt&  Under  intensive  cultivation  it  is  retentive  of  moisture,  and 
when  irrigated  is  well  adapted  to  the  production  of  stone  fruits,  small  fruits, 
tomatoes,  and  other  early  truck  crops.  It  also  produces  profitable  yields  of 
alfalfa  and  grain& 

Area  and  diatrihution  of  the  aandy  loam. 


Sou 


stats  or  ana.> 


Aam, 


Otandato  landy  loam. 


Ai1soDa2. 


10,108 


I  For  koy  to  number  in  this  oolomn  see  p.  7SS. 
Fine  Sahdt  Loam  Oboup. 

Glenddle  fine  8<M4y  loam, — ^The  soil  consists  of  a  gray  to  grayish-brown, 
friable,  fine  sandy  loam.  The  upper  subsoil  is  similar  to  the  soil,  the  lower  por- 
tion being  marked  by  a  hardpan  layer  of  calcium  carbonate  locally  known  as 
**  caliche."  The  type  is  easily  cultivated  and  maintained  in  good  tilth.  It  occurs 
as  alluvial  fiin  and  foot-slope  deposits,  distributed  by  intermittent  streams  and 
•mface  run-off  during  heavy  rains.  The  soil  material  is  derived  from  Igneous 
rocks,  mainly  granite,  gneiss,  and  basalt  The  type  is  well  drained  and  usually 
free  from  alkali  in  injurious  amounts.  Where  not  underlain  at  shallow  depths 
by  hardpan  and  capable  of  irrigation  it  is  adapted  to  fruits,  alfalfa,  and  mod- 
eratdy  early  truck  crops,  including  tomatoes  and  melons.  Where  favored  by 
climatic  conditions,  citrus  fruits  may  be  grown. 

Indio  fine  sandy  loam, — ^The  soil  is  a  slate-colored,  friable  fine  sandy  loam  of 
variable  texture,  micaceous  and  porous.  It  ranges  from  21  to  5  feet  in  depth 
and  is  underlain  by  sandy  loam  or  sand.  Extensive  areas  of  the  type  are  found 
over  the  lower  valley  plains.  The  soil  material  was  probably  deposited  In  the 
waters  of  an  ancient  bay  or  an  arm  of  the  sea  and  modified  by  erosion,  winds, 
and  intermittent  streama  The  surface  is  rather  rough  and  badly  wind  drifted. 
The  type  possesses  strong  capillarity,  and  the  lower  lying  bodies  are  ottean 
poorly  drained  and  filled  with  alkali. 

Area  and  dUtrilmtion  of  the  fine  sandy  loams. 


Soil 


state  or  araa-i 


Olendale  fine  sandy  loam . 
Xndio  fine  sandy  loam 


Arizona  1 . . . 
California  6. 


106,906 
42,432 


Total. 


140,338 


L  For  key  to  numbers  in  this  oolumn  see  p.  738. 

Loam  Gboup. 


Olendale  loam, — ^The  soil  is  a  chocolate-brown  or  dark-brown  loam  generally 
6  feet  or  more  in  depth,  of  rather  compact  structure,  sticky  when  wet,  and  sub- 
ject to  puddling  and  baking.  It  is  underlain  by  a  heavier  loam  of  compact 
adobe  structure  or  by  a  gravelly  lime  hardpan.  The  type  occurs  as  extensive 
soil  bodies  coyering  mesa  lands,  the  lower  margins  of  coUuvial  mountain  foot 
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Slopes,  or  lower  sloping  valley  plains,  over  wbich  It  has  been  distributed  by 
Intennlttent  streams  traversing  secondary  fans.  The  surface  of  the  higher  areas 
Is  often  marked  by  domelike  elevations,  bluffs,  or  terrace  lines  and  Is  thickly 
strewn  with  cobbles  and  gravel  or  deeply  cut  by  torrential  stream  channels. 
The  lower-lying  areas  are  sometimes  poorly  drained  and  Impregnated  with 
alkali.  Where  capable  of  Irrigation  the  soil  Is  adapted  to  fruits  and  general 
farm  crops. 

Area  and  disirilmtion  of  the  loam. 


Sou  Dame. 

state  or  area.i 

Aam. 

Olendale  loam 

Arixoiial,2 

88,614 

I  For  key  to  numberB  In  this  coliumi  see  p.  733. 


Oa^VELLT  LOAM  PHASX. 


Olendale  gravelly  loam.— The  soil  Is  gray  to  grayish  brown  or  brown  and 
contains  a  large  amount  of  gravel,  usually  from  10  to  25  per  cent,  the  gravel 
content  being  highest  In  the  Immediate  vicinity  of  the  foot  of  the  mountains. 
The  subsoil  Is  similar  to  the  soil,  the  gravel  content  being  somewhat  higher  and 
occasionally  cemented  by  calcium  carbonate  Into  a  hardpan.  The  type  consists 
predominantly  of  alluvial  fan  and  foot-slope  deposits  distributed  by  Intermittent, 
torrential  streams  and  by  surface  sheet  flood  waters.  It  includes  a  limited 
amount  of  colluvial  material.  The  type  Is  well  drained  and  free  from  accumu- 
lations of  alkali  salts.  Where  capable  of  Irrigation  It  is  well  adapted  to  %h» 
production  of  fruits. 

Indio  graveUy  Zooiik— The  type  consists  of  a  gravelly  loam,  about  2  feet  deep, 
underlain  by  clay  to  a  depth  of  6  feet  or  more.  In  some  of  the  areas  the  inter- 
stitial material  becomes  quite  sandy.  The  gravel  consists  of  agate,  quartz, 
chert,  limestone,  granite,  obsidian,  and  indurated  clay,  varying  in  sise  from  1 
inch  to  5  or  6  Inches  in  diameter.  The  type  represents  old  beach  lines  or  alluvial 
cones.  In  the  lighter  phases  the  soils  contain  little  alkali,  but  elsewh^e  the 
alkali  content  is  high.  Destructive  erosion  by  mountain  floods  is  frequent,  and 
much  of  the  type  lies  too  high  or  is  too  rough  for  cultivation.  Where  irrigable 
and  not  too  alkaline  it  is  suited  to  fruits  and  vegetables. 

Area  and  distrihutUm  of  the  gravelly  loams. 


Boa 


state  or  araa.^ 


Aorai. 


Otendale  (ravelly  loam.. 
Indio  cmvelly  loam 


Arinmal... 
OaUfomlaS.. 


51,066 
48,328 


Total. 


M,aM 


>  For  key  to  nomben  in  this  column  8ee  p.  783. 

Silt  Loam  Gboup. 

Olendale  Hit  loom.— The  type  consists  of  a  brown,  flne-textured,  heavy  silt 
loam  6  feet  or  more  in  depth,  becoming  sticky  when  wet  and  inclined  to  bake 
and  crack  when  dry.  The  type  occurs  In  valleys  and  along  streams,  and  is  gen- 
erally level  except  where  cut  by  washes  and  gullies  caused  by  erosion.  The 
native  vegetation  is  sparse  and  often  absent  on  wind-swept  areas.  Both  surface 
and  underdrainage  is  apt  to  be  deficient.  Some  alkali  accumultions  occur  where 
irrigation  is  practiced.  The  soil  Is  best  adapted  to  alfalfa,  wheat,  barley, 
sorghum,  Egyptian  and  Indian  com,  and  sugar  beets. 
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Area  and  distribution  of  the  8Ut  loam. 


SoQiuuiie. 

state  or  arw.1 

Acns. 

Abmd^It  aflt  l^HUP ..    

Aiiform2 ,   ....  .. 

U,6«S 

>  For  key  to  namber  In  this  column  ate  p.  733. 

Clat  Loam  Gboup. 

Olendale  clay  loam, — ^The  soil  is  a  reddish  clay  loam  of  dense,  impervious 
structure.  The  subsoil  is  similar  in  color,  texture,  and  structure  to  the  soil 
material  The  type  represents  fine  alluvial  stream  outwash  material  from 
higher  soil  bodies,  distributed  by  intermittent  streams  traversing  alluvial  fans, 
and  occupies  the  lower  valley  plaina  It  is  generally  adapted  to  grains,  but  is 
rather  heavy  and  compact  Tor  alfalfa. 

Area  and  dUtrilmiion  of  the  (Aay  loam. 


Boa  name. 

State  or  aiea.1 

AflMf. 

Olpn^Hftle  clay  loam 

Arizona  1 

00.753 

1  For  key  to  number  in  this  column  see  p.  733. 
SIVEB  TLOOD  PLAINS  MATEBIAL. 

The  soils  of  the  river  flood  plains  occupy  the  flood  plains  and  terraces  of  the 
stream  valley&  They  consist  of  alluvial  material,  eroded  from  adjacent  moun- 
tains and  uplands  usually  lying  beyond  the  boundaries  of  the  Arid  Southwest 
region,  transported  by  streams,  generally  of  per^mial  flow,  and  deposited  from 
overflow  waters.  The  parent  material  of  the  deposits  is  derived  from  a  variety 
of  sources^  that  in  the  vicinity  of  the  head  waters  of  the  streams  consisting 
prevailingly  of  granite,  gneiss,  and  volcanic  rocks.  Some  of  the  streams,  how- 
ever, traverse  extensive  areas  of  sedimentary  rocks,  while  shale  and  sandstone 
material  enters  extensively  into  the  deposits  in  certain  other  areaa  Some  of 
the  deposits  are  comparatively  old  and  occupy  terraces  well  elevated  above 
present  stream  channels,  although  the  province  includes  extensive  areas  of  re- 
cent flood  plain  deposits  occupying  wide  stream  bottoms  annually  subject  to 
overflow. 

The  surface  of  the  soils  derived  from  the  river  flood  plain  material  Is  usu- 
ally nearly  level  or  gently  sloping  and  is  admirably  adapted  to  the  distribution 
of  Irrigation  water.  Local  areas  of  irregular,  eroded,  or  windblown  surface 
occur,  requiring  leveling,  and  extensive  areas  of  the  more  recent  soils  support 
dense  thickets  of  willows,  brush,  and  vines,  which  increase  the  cost  of  clearing 
and  preparing  the  land  for  irrigation  and  cultivation.  The  soils  are  usually 
most  conveniently  situated  of  any  of  the  region  with  respect  to  sources  of 
water  supply  for  irrigation  purposes. 

Drainage  is  often  poorly  establlBhed  and  alkali  is  present  in  injurious 
amounts.  Seepage  waters  accumulate  over  the  lower  lying  areas  from  the  irri- 
gation of  higher  lying  lands,  accompanied  at  times  by  destructive  overflows 
unless  protected  from  erosion. 

The  soils  derived  from  the  river  flood  plain  material  embrace  some  of  the 
oldest  and  most  highly  developed  agricultural  districts  of  the  Southwest  Arid 
region.  They  constitute  a  large  proportion  of  the  total  area  covered  by  the 
soil  survey  in  the  region  and  under  favorable  circumstances  of  irrigation, 
drainage,  and  freedom  from  overflow  are  highly  esteemed  for  agricultural  pur- 
poses They  have  been  encountered  only  under  the  Gila  series,  which  is  of 
widespread  occurrence  and  includes  a  large  number  of  recognized  soil  types, 
ranging  In  texture  from  flne  sand  to  clay. 
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DBSGBIPnON  OF  THE  SOIL  SBBIBS. 

Qila  teries.—The  aoUa  of  the  lighter  members  are  prevailingly  of  light 
yellowlsh-brown,  U^s^ht  gcayj^h-brown,  or  slightly  reddish-brown  color  and  of 
porous  structure.  The  heayler  members  range  in  color  from  brown  or  chocolate 
brown  to  dark  gray  or  black  and  are  of  compact  structure.  Thin  layers  of 
heavier  or  lighter  sediments  are  frequently  ^icountered  within  the  soil  section. 
The  subsoils  are  similar  to  the  surface  soil  and  are  generally  underlain  by  a 
stratum  of  sand  and  rounded  gravel.  The  series  occupies  stream  flood  plains 
and  second  bottoms  or  recent  terraces.  The  lower  lying  areas  are  often  subject 
to  overflow,  are  poorly  drained,  and  sometimes  alkaline.  The  higher  lying 
monbers  of  porous  structure  are  well  drained.  The  surface  varies  from  level 
to  irregular,  being  somewhat  eroded  or  gullied,  cut  by  stream  channels,  or  wind 
blown.  The  material  is  of  alluvial  origin  and  in  the  vicinity  of  streams  fr^ 
quently  supports  a  heavy  growth  of  willow,  cottonwood,  mesquite,  canaigre,  etc 

Area  and  disiriltution  of  the  aoile  of  the  Oila  teriea. 


SoO 


State  or  ana.* 


Aoref. 


QUa  fine  sand.. 
BBftndy 


silt  loam. . 
(day  loam. 
elU 


Arizona  1, 3;  California  26;  New  Mexico  1. 

Arixonal,2,3 

Arizona2,3:  CalifonUa 5, 26. 

Arizona  3;  California  26 

....do 

Ariflona  1, 3 


31,042 
43,794 
70,233 
12,672 
24,884 
17,751 


Total 208,875 


I  For  key  to  nombera  In  this  column  see  p.  783. 


THE  SOIL  TYPES  AND  THXOL  USE* 


While  the  soils  of  the  River  Flood  plain  province  in  the  Southwest  Arid 
region  cover  extensive  areas  in  the  aggregate,  the  individual  soil  types  are 
often  ineztenslvely  developed,  and  in  any  single  area  surveyed  only  a  part  of 
the  members  recognized  under  the  province  have  been  encountered.  All  the 
soils  thus  far  recognised  occur  under  the  Gila  serlea 

The  fine  sknd  of  this  series,  which  constitutes  the  coarsest  grade  of  material 
as  yet  recognised,  is  widely  distributed,  having  been  encountered  in  three  of  the 
areas  surveyed.  It  is  of  loose,  porous,  and  incoherent  character  and  underlain 
by  a  porous  substratum.  The  organic-matter  content  is  low  and  the  moisture- 
retaining  capacity  limited.  The  surface  is  usually  wind  blown,  except  in 
protected  localities,  and  frequently  supports  a  growth  of  brush  and  timber. 
Ck)nsiderable  labor  is  generally  necessary  in  clearing  the  land  and  leveling  it 
for  irrigation.  Only  a  light  farming  equipment  is  required.  Drainage  is  gen- 
erally well  established  and  the  soil  free  from  injurious  concentrations  of  alkali 
salts.  Not  all  of  the  areas  covered  are  as  yet  extensively  utilized  for  agri- 
cultural purposes,  but  general  farm  crops,  truck,  and  fruits  are  grown  to  some 
extent  The  soil  is  well  suited  to  the  production  of  sweet  potatoes,  early  truck 
crops,  stone  fruits,  and  berries.  With  frequent  irrigation  it  is  fairly  well 
adapted  to  alfalfa  and  forage  crops,  but  not  so  well  suited  to  general  farming 
as  the  soils  of  heavier  texture. 

The  fine  sandy  loam  is  also  of  fairly  widespread  occurrence.  It  is  of  loose, 
porous  structure,  is  easily  maintained  in  a  friable,  mellow  condition,  and  its 
cultivation  requires  only  a  light  farming  equipment  It  is  more  retentive  of 
moisture  than  the  fine  sand  and  does  not  drift  so  readily.  The  surface  is 
sometimes  irregular  and  usually  requires  some  leveling  in  preparing  the  land 
for  irrigation.  Drainage  is  well  established,  but  the  type  is  more  frequently 
subject  to  the  accumulation  of  seepage  waters  or  to  a  high  water  table  than 
is  the  flue  sand,  due  to  greater  capillarity.  The  type  is  not  so  well  suited  to 
the  culture  of  early  fruit  and  truck  crops  as  the  fine  sand,  but  generally  pro- 
duces higher  yields  and  has  a  wider  range  of  crops.  It  is  weU  suited  to  a 
light  type  of  general  farming,  the  production  of  alfalfa  and  forage  crops,  and 
the  commercial  culture  of  apples,  pears,  fruits,  and  vegetables. 

The  loam  is  somewhat  less  porous  and  pervious  than  the  lighter-textured 
types,  but  is  usually  friable  and  easily  maintained  in  good  tilth.    It  requires 
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only  a  moderate  forming  equipment  for  efDclent  cnltnre.  The  surfiace  of  thla 
type  requires  less  extensive  leveling  In  preparing  the  land  for  Irrigation  than 
that  of  the  types  of  lighter  texture.  The  aoU  is  sometimes  subject  to  over^ 
flow  and  drainage  is  not  so  well  established  as  in  the  other  types.  Where 
irrigation  is  possible  and  drainage  ample  the  soil  is  well  adapted  to  the  produc- 
tion of  alfiilfa,  grains,  forage  crops,  the  later  tree  and  small  fruits,  and 
vegetables. 

The  silt  loam  and  clay  loam  of  the  province  are  generally  of  rather  compact 
structure,  inclined  to  puddle  when  wet  and  to  bake  and  crack  when  diy,  par^ 
ticularly  the  clay  loam.  A  fairly  heavy  farming  equipment  and  careful  man- 
agement Is  necessary  for  the  effective  cultivation  of  these  soils.  Under  favor- 
able conditions  of  moisture  and  tillage  they  prove  retentive  of  water  and  can 
be  irrigated  with  greater  economy  than  the  types  of  lighter  texture.  They 
usually  occupy  low-lying  areas  and  are  frequently  poorly  drained  and  subject 
to  overflow.  Alfiilfk,  grains,  and  forage  crops  are  successfully  grown,  and 
where  favored  by  local  conditions  of  drainage  and  irrigation  they  are  well 
adapted  to  the  heavier  crops.  Fruits  do  best  on  the  hi^er  lying  and  better 
drained  areas.  The  later  and  heavier  vegetables  can  be  successfully  grown 
on  the  silt  loam,  but  the  clay  loam  member  is  of  rather  heavy  texture  and 
compact  structure  for  such  purposes. 

The  clay  generally  occurs  in  low-lying,  depressed  areaa  It  is  of  compact, 
intractable  structure,  and  is  sometimes  poorly  drained  and  subject  to  the 
accumulation  of  alkali  salts  and  to  overflow.  It  requires  a  heavy  farming 
equipment  and  careful  management,  but  under  favorable  conditions  of  culti- 
vation and  drainage  is  capable  of  being  profltably  utilised  for  heavy  general 
farming.  It  is  more  restricted  in  adaptation  to  fATm  crops  than  the  fine  sandy 
loam  and  silt  loam  types,  but  does  not  depart  greatly  from  the  day  loam  in 
the  purposes  for  which  it  may  be  profltably  utiliied. 

Fzirs  Sand  Qbottp. 

CHla  >lM  aofid.— The  type  consists  of  a  porous  and  incoherent  flne  sand  of 
yellowish  to  reddish  brown  color,  gaierally  from  8  to  6  feet  or  more  in  depth, 
underlain  by  coarser  river  sands  and  gravels.  It  occurs  along  river  banks, 
where  It  has  been  deposited  by  the  currents.  The  surface  is  wind  blown  and 
generally  covered  with  dunea  The  vegetation  characteristic  of  the  type  con- 
sists of  mesquite,  willow,  canaigre,  yucca,  and  cottonwood.  The  soil  Is  often 
calcareous  and  frequently  contaixui  small  quantities  of  alkali.  It  Is  generally 
well  drained  and  is  adapted  to  truck,  fruits,  melons^  potatoes,  and  sometimes 
alfiilfa. 

Area  and  distribution  of  the  fine  eand. 


Son  name. 

State  or  trw.1 

Aom. 

Oil*  fln*  Mnd 

ArtKMia  1,  S;  GBUlbrnlA  96;  New  Mezloo  1 

S1,0I> 

>  For  kej  to  nnmberi  in  tfaii  oohunn  aeep.  70. 

FiiTs  Saitdt  Lqajc  Obottp. 

QUa  fine  sandy  loom..— The  soil  is  a  loose,  friable,  porous  flne  sandy  loam  of 
light-gray  or  reddish-brown  color,  from  8  to  6  feet  or  more  in  deptii,  and  is 
underlain  by  coarser  sands  and  gravel.  Layers  of  heavier  sediments  appear 
in  the  subsoil.  The  type  occurs  as  long  and  narrow  bodies  covering  low  valley 
plains  and  stream  bottoma  The  surface  is  frequently  wind  blown,  cut  by  stream 
channels,  and  covered  with  brush  or  timber  growth.  The  soil  possesses  high 
capillarity  and  is  well  drained  and  free  from  alkali,  except  in  lower-lying  areas 
subject  to  stream  overflow  or  seepage  from  higher  elevationa  It  is  generally 
adapted  to  alfalfa,  truck,  and  fruit  crops. 
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Area  and  diatrihution  of  the  fine  sandy  loam. 

Soil  name. 

State  or  area.^ 

Aora. 

0>ilg  fkr^  ffyidy  loam. 

Arj«mal»2, 3 

48,794 

1  For  key  to  numbers  in  this  oohimn  see  p.  733. 

Loam  Gboitp. 

QUa  loam, — ^The  soil  approaches  the  texture  of  a  fine  to  very  fine  sandy  loam, 
rangliig  from  8  to  20  feet  In  depth,  and  Is  nearly  always  underlain  by  coarser 
sand  or  by  river  gravel.  In  some  areas  of  shallow  soil  a  stratum  of  heavier 
material  Is  found  between  the  surface  covering  of  fine  sandy  loam  and  the  un- 
derlying sand.  It  is  a  valley  or  bottom  type^  occurring  as  long,  narrow  bodies 
adjacent  to  streams.  The  sandy  subsoil  insures  good  drainage  where  there  is 
an  outlet  for  the  ground  water.  The  surface  is  level  or  slightly  ridged  by  wind 
drifting  and  stream  erosion.  The  soil  is  composed  of  sediments  deposited  by 
annual  flood  waters.  Some  areas  of  this  type  contain  small  quantities  of  alkali. 
It  is  a  good  soil  for  all  crops  suitable  to  the  climate,  and  particularly  for 
aUalfiu 

Area  and  distribution  of  the  loam. 


SoHname. 

State  or  ana.1 

Aens. 

<}ilalmm 

Arisona3,3;  Oalifbcnia  6,  26 

79,382 

1  For  key  to  ntimbers  in  this  column  see  p.  78S. 

Silt  Loam  Oboup. 

QUa  Hit  loam,— The  soil  is  a  gray  to  brown  silt  loam,  containing  considerable 
clay,  from  12  to  30  inches  deep,  underlain  by  sand  and  occasionally  by  loam  or 
clay.  It  is  a  valley  or  bottom  type  occupying  former  river  channels,  flood  plains, 
OT  drainage  depressions.  The  type  is  composed  of  sediments  deposited  by  over- 
flow waters.  Drainage  is  often  deficient  and  alkaline  accumulations  numerous, 
and  the  type  is  often  subject  to  overfiow.  The  soil  is  rich,  easily  cultivated,  and 
adapted  to  a  variety  of  crop& 

Area  and  distribution  of  the  silt  loam. 


SoOname. 

State  or  area.i 

Aam. 

•Gila  silt  kMim..... 

A  risona  3;  California  20 

u,m 

>  For  key  to  numbers  in  this  column  see  p.  738. 

CiAT  Loam  Gboup. 

QUa  clay  loam, — ^The  soil  is  a  sticky,  plastic  clay  loam  of  chocolate  brown 
color,  containing  considerable  organic  matter  and  ranging  from  3  to  6  feet  or 
more  in  depth.  It  is  underlain  by  sand  varied  at  times  by  minor  strata  of 
heavy  sediments.  It  is  an  extensive  type  of  wide  distribution.  The  surface  is 
generally  nearly  level  and  lies  above  present  stream  overfiow.  The  soil  is  fairly 
^ell  drained,  but  is  frequently  filled  with  alkali. 

Area  and  distribution  of  the  clay  loam. 


SoQname. 

State  or  ana.> 

AeroB. 

(*fla  fhy  loam 

ArisonaS;  GUifoniia26 

24,884 

t  For  key  to  numban  in  this  column  see  p.  788. 
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Clay  Gbouf. 

ChOa  clay,— The  soil  Is  a  dark-brown  to  black,  sticky,  plastic  clay  of  compact 
adobelike  structure,  from  1  to  8  feet  deep,  and  underlain  by  sandy  loam,  fine 
sand,  or  fine  sandy  loam.  The  soil  puddles  readily  and  tends  to  cbeck  and  crack 
on  drying.  The  type  is  generally  level,  occupying  flood-plain  depressions, 
slough  and  lagoon  bottoms  of  small  extent,  and  stream  bed&  In  the  Salt  Blyer 
Vall^  it  is  probably  formed  largely  from  the  sediments  of  prehistoric  irrigation 
watera  It  is  generally  subject  to  overflow,  and  is  frequently  poorly  drained 
and  filled  with  alkaU. 

Area  and  distribution  of  the  clay. 


Sottnune. 

State  or  aroa.i 

Aeici. 

Ofladay 

Aii»?nAl,3. 

17,761 

1  For  key  to  numbers  In  this  ootaxmn  see  p.  788. 

laSOBLLANSOUS  MATERIAL. 

Area  and  distribution  of  the  miscellaneous  materiah 


Soflname. 

State  or 

ana.i 

Aorai. 

Oooi^mente 

New  Mexico  1. 
do 

11,680 
11,630 

Qypsnm 

SfeBdaw;;;::;::::;;::::;:;:;:::;:::::::;::::::::;:::;::::::;:: 

do 

7,910 

RouKh  stonv  land 

Arl«>nal,3 

'•SI 

RtSS^Srf.?^:::;:,^:::::::::"::::::::::::::::::::::::::::: 

Arizona  a 

Total 

80,390 

1  For  key  to  numbers  In  this  column  aee  p.  788. 
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K«y.to  the  Bolls  of  the  Arid  Bouthtrsst  Rtgion. 


Coastal  Plain  Lake-lald 
BMiterlal     material 


Alluvial  fan  and  Biver  Hood 

Talley  rilling   Plain  Mtte- 

■aterlal        rial 


Sandstone 

and  shale 

I 

Red* 

dish 

hrown 

soil 

Red- 
dish 
'brovc 
euh- 
soll 

Yuna 


Gray 
to 


Light 
brown 
to 
Seep*  r Od- 
er    dish 
sub- 


brovm 
sub- 
soil 
I 


gmy 

sub- 
soil 


Shale  Ueta- 

and  mor- 

sand-  phle 

stone  and 

I  llme- 

Oray  stone 
to       i 

light  Light 

brown  brown 

soil  to 

I  red* 
dish 
gray 

light  soil 


Oran- 

itlo 

and 


soil 

001^ 

pact     I 
and   Roswell 
lo^er- 
▼lous 

Znperlal 


Itlo 

Gray 

to 

dark 

brown 

soil 

I 
Gray 
to 

brown 
sub- 
soil 

Olen- 
dale 


Gran- 
Itlo 

Gray 
to 

drab 
soil 

Gray 

to 

drab 

su^ 

soil 

Bub- 
stra- 
tus 
porous 

\ 
Zndlo 


Granitic 

and 
voloanlo 

Gray- 
ish 
brown 
to 

dark 
brown 
soil 

Gray- 
ish 
brown 
to 

dark 
brown 
sub- 
soil 


Slla 
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sons  OF  THE  PACIFIC  COAST  BEOIOV. 

By  Macy  H.  Lapham. 
BESGBIFTION   OF   THE   BEGIOIT. 

The  PacUlc  Coast  region  &b  defined  in  the  classification  of  soils  in  this  bulle- 
tin  includes  those  portions  of  Oallfomla,  Oregon,  and  Washington,  west  of  the 
crest  of  the  Cascade,  Sierra  Nevada,  Sierra  Madre,  and  San  Jacinto  Mountain 
ranges. 

Pbysiographlcally  it  is  characterized  by  a  broad  structural  valley  depression 
«xtendli«  through  the  northern  two-thii^s  of  California  to  Puget  Sound  in 
Washington,  except  where  interrupted  by  mountain  ranges  and  lesser  ridges, 
by  the  eastern  slopes  of  the  elevated  Cascade  and  Sierra  Nevada  Mountains, 
and  by  the  lower,  complex  coastal  ranges. 

The  southern  portion  of  the  valley  trough  is  represented  by  the  interior 
▼alley  of  California,  embracing  the  San  Joaquin  and  Sacramento  Valleys;  the 
aorthem  portion,  in  Oregon  by  the  Willamette  and  Rogue  River  Valleys  and 
In  WaiAilngton  by  the  Puget  Sound  and  Lower  Columbia  River  Hasina  In 
California  it  is  bordered  upon  the  east  by  the  Sierra  Nevada  and  by  the 
■onthetn  extremity  of  the  Cascade  Mountains,  and  in  Oregon  and  Washington 
\(y  the  letter.  Upon  the  west  It  is  in  California  separated  from  the  Pacific 
Ocean  by  the  Mount  Diablo  and  less  Important  coast  ranges,  and  in  Oregon 
and  Washington  by  the  ranges  of  the  EHamath,  Coast,  and  Olympic  systems.  It 
Is  limited  upon  the  south  by  comparatively  low  ranges,  where  the  Sierra 
Nevada  swings  to  the  west  and  joins  the  mountains  of  the  coast  In  northern 
Oallfomla  and  in  the  southern  half  of  Oregon  it  is  Interrupted  by  an  extensive 
region  covered  by  ranges  embraced  within  the  Klamath  Mountain  system. 

The  floor  of  this  structural  trough  is  not  greatly  elevated  above  sea  level  and 
is  of  level  to  undulating  or  gently  rolling  character.  The  main  CordlUeran 
ridge  upon  the  east  between  its  southern  extremity  and  central  Washington 
in  places  reaches  altitudes  of  10,000  to  more  than  14,000  feet  above  sea  level. 
The  Sierran  foothills,  however,  Include  many  areas  of  moderate  slope  not  incom- 
patible with  the  development  of  agriculture.  North  of  central  Washington,  the 
Cascades,  while  extremely  rugged,  are  less  elevated,  though  occasional  high 
peaks  occtnr.  Upon  the  east  the  lower  slopes  of  the  coast  ranges  are  gentle 
and  capable  of  cultivation,  but  the  higher  ridges  are  often  extremely  rugged 
and  are  best  adapted  to  grazing  and  to  forestry.  The  Olympic  Mountains, 
lying  west  of  Puget  Sound,  are  the  most  elevated  and  rugged  of  the  western- 
most mountains,  reaching  an  altitude  of  8,000  feet  or  more.  The  region  covered 
by  the  coast  ranges  includes  many  stream  valleys,  some  of  which  are  highly 
developed  and  of  great  agricultural  importance. 

South  of  the  structural  valley  depression  the  region  consists  predominantly 
of  low,  rolling  hills  to  high  and  rugged  mountain  ranges.  These  include  some 
minor  valleys  or  basins  and  are  in  places  separated  from  the  coast  by  a  belt  of 
gently  sloping  coastal  plain  country. 

The  Sierra  Nevada  Mountains  are  composed  mainly  of  highly  metamorphlc 
schistose  rocks,  intruded  masses  of  granitic  rocks,  and  later  eruptive  sheets 
and  masses.  The  rocks  of  the  Cascade  Range  are  of  later  date,  effusive  in 
origin,  and  consist  predominantly  of  basaltic  and  related  material.  The  range 
is  characterized  by  a  series  of  elevated  volcanic  cones.  In  southern  California 
the  higher  ranges  south  of  the  Sierras  include  extensive  masses  of  granites, 
while  the  lower-lying  coastal  ridges  are  mainly  composed  of  sedimentary  forma- 
tions. Northward  along  the  coast  the  ranges  consist  of  sedimentary  and  altered 
sedimentary  rocks,  with  local  areas  of  eruptives.  The  ranges  of  the  Klamath 
system  include  extensive  areas  of  schistose  altered  rocks,  with  associated  sedi- 
mentary rocks,  and  eruptive  masses  similar  in  character  and  mode  of  occurrehce 
to  those  of  the  Sierra  Nevada.  In  Oregon  north  of  the  Klamath  group  and  In 
southern  Washington  the  rocks  consist  mainly  of  sandstones  and  shales,  with 
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extoiBlve  ftreaB  of  later  TOlcanlc  material.  The  Olympic  Range  is  characterised 
by  a  number  of  ragged  volcanic  peaks  resting  npon  a  sobstrtictare  of  older 
rocks  of  schistose  character. 

The  great  downfold  or  trough  inclosed  between  these  ranges  has  during 
periods  of  depression  been  partially  filled  with  marine  sediments.  Subse- 
quently much  of  these  deposits  has  been  obliterated. 

The  cUmate  of  this  Pacific  Coast  region  presents  a  startling  variety  of  condi- 
tions. Along  the  northwestern  coast  there  is  an  annual  rainfall  of  80  to  100 
Inches  and  the  country  is  clothed  with  a  dense,  luxuriant  forest;  at  the  south- 
em  extremity  of  the  Great  California  Valley  and  in  extreme  southern  California 
precipitation  along  some  of  the  lower  desert  ridges  and  plains  is  alnoost  negli- 
gible. Active  glaciers  along  the  higher  peaks  of  the  Cascade  and  Sierra  Nevada 
ranges  are  contrasted  with  the  production  of  semitroplcal  fruits  and  the  general 
absence  of  rainfall,  except  in  the  higher  elevations,  throughout  the  southern 
half  of  the  region. 

In  the  northern  half  of  the  region  the  mountains  are  usually  well  forested 
and  irrigation  is  practiced  only  locally  in  interior  valleys  or  undo'  unusual 
conditions.  Throughout  the  southern  half  the  higher  mountains  are  generally 
forested,  as  well  as  the  lower  ranges  adjacent  to  the  coast,  but  the  eastern 
slopes  of  the  coast  ranges  have  a  restricted  rainfall  and  are  often  of  arid, 
barren  character,  and  irrigation  in  the  Interior,  as  w^l  as  in  many  of  the 
coastal  valleys,  is  necessary  to  Insure  the  production  of  crop& 

In  the  mountain  and  foothill  districts  or  other  areas  of  consolidated  rocks 
atmospheric  agencies  have  brought  about  disintegration  and  decomposition  of 
the  rocks  in  place,  giving  rise  to  the  soils  of  the  Residual  group  or  provinca 
In  certain  districts  of  the  northwest  and  of  the  hi^er  mountains  glaclation 
has  resulted  in  large  areas  of  transported  soil  material  defined  as  of  the  Glacial 
province.  The  deposition  of  sediments  in  shallow  lakes  and  of  material  trans- 
ported by  winds  has  formed  the  soils  of  the  Lake-laid  and  of  the  Wind-laid 
groups,  both  of  which  are  inextenslve  and  not  of  great  agricultural  importance. 
The  deposition  of  marine  sediments  in  the  valley  depressions  and  along  the 
coast  and  the  distribution  and  assorting  of  such  sediments  by  the  waves  and 
tides  and  shore  currents  have  given  another  kind  of  soil-forming  material 
Much  of  this  has  subsequently  been  covered  by  later  alluvial  deports.  From 
this  marine  material,  classed  as  the  Coastal  Plain  and  Old  Valley  Filling,  comes 
another  distinct  group  of  soils.  Later  deposits  laid  down  by  streams,  many  of 
them  intermittent,  emerging  from  mountain  canyons,  give  rise  to  another  prov- 
ince group  of  soil-forming  material.  This  group  has  been  classed  under  the 
head  of  Alluvial  Fan  and  Valley  Filling  material,  constituting  a  later  valley  fill- 
ing than  the  material  last  described,  not  readily  separable  from  the  alluvial  fan 
deposits,  but  often  lacking  the  distinct  physiographic  features  of  the  latter.  Tbe 
soils,  with  those  of  the  preceding  group,  constitute  the  greater  proportion  of 
the  agricultural  lands  of  the  region.  Another  extouAve  and  highly  important 
soil  province  completes  the  classification  of  the  soils  of  the  region.  This  em- 
braces the  recent  alluvial  soils,  constituting  the  bottoms  and  terraces  along  (he 
important  streams  of  the  Pacific  coast  country. 

The  actual  extent  of  the  soils  surveyed  in  these  several  provinces  is  given 
in  the  following  table : 


SoUproTlnoe. 


Besldual  material 

Oladal  material 

Lake-laid  material 

Wind-laid  material 

Ooastal  Plain  and  Old  VaUev  FiUlng;  material. 

AUavial  Fan  and  Valley  FiUlng  matorlal 

River  Flood  Plain  material 

MisoeUaneous  material 

Total 


8,7»,7M 

27  901 
l,647>tt 
3713,7a 


15,8B0,S7S 


Variation  in  climate,  topography,  and  transportation  conditions  has  cansed 
wide  differences  in  the  state  of  agricultural  developm^it  and  the  character  of 
the  farm  products.  Some  of  the  most  extensive  areas  of  undeveloped  lands,  as 
well  as  of  Intensively  cultivated  districts,  occur  within  the  region.  Much  of 
the  land  in  the  undeveloped  districts  is  not  suitable  for  agriculture  because  of 
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topograxkhlc  and  dimatic  conditions,  but  ezteoBiYe  areas  of  uncleared  forest 
lands  and  of  undeveloped  irrigable  lands  still  await  agricnltaral  development 
Of  the  14,942,064  acres  of  soil  jtypes  and  pbases  which  have  been  differ- 
entiated, the  following  table  shows  the  amount  and  proportion  of  each  grade  of 
material: 


Onde. 


Acns. 


Percent. 


Sand 

Fine  sand 

Sandy  loam , 

Fine  aandy  loam 
Ixiam ...........  < 

SEUtloom 

Clay  loam 

Clay 

Total 


l,fiao,074 
207,746 
3,254,416 
1,437,378 
2,693,206 
2,889,103 
1,887,603 
1,543,366 


14,942,964 


10.2 
1.3 

21.9 
9.6 

18.0 

19.4 
9.3 

10.3 


100.0 


BiESIDUAIi  MATSBIAIk 

The  sous  arranged  under  this  head  are  derived  directiy  from  the  disinte- 
gration in  place  of  consolidated  rocks,  with  only  such  changes  in  position  and 
such  modification  as  may  result  from  local  erosion  and  such  differences  in  com- 
position and  physical  state  as  may  result  from  differences  in  climatic  conditions, 
parent  rocks,  and  topography. 

The  general  classes  of  rocks  recognized  as  influencing  the  soils  are:  (1) 
Igneous  and  metamorphic  rocks,  including  those  like  granite  and  schist,  which 
carry  a  notable  quantity  of  quartz,  and  those  like  basalt,  andesite  diabase,  and 
amphotites,  which  are  characteristically  quartz  free;  and  (2)  sedimentary 
rocks,  such  as  shale,  sandstone,  and  limestone,  which  may  contain  the  same 
mineral  components  as  the  Igneous  and  metamorphic  group,  but  which  have 
passed  through  profound  changes  between  the  igneous  and  sedim^itary  state, 
and  for  this  reason  give  rise  to  a  group  of  soils  notably  different  in  character 
and  adaptation  to  agriculture. 

Owing  to  the  more  or  less  resistant  character  of  the  rocks  from  which  these 
soils  are  derived  the  country  occupied  is  rolling  to  rough  and  mountainous  in 
topography. 

Under  the  humid  conditions  prevailing  In  the  northern  part  of  the  r^on, 
the  soils,  where  the  slope  is  not  too  great,  may  be  used  for  vegetables,  fruit,  and 
general  fbrm  crops,  and  for  pasture  and  forest  where  the  surface  becomes 
more  broken.  In  the  more  arid  section  the  use  of  the  residual  soils  is  deter- 
mined by  the  possibility  of  dry  farming  or  the  feasibility  of  irrigation,  which 
is  much  less  generally  practicable  than  in  other  provinces. 

Where  capable  of  irrigation,  certain  soils  of  this  province  embrace  some  of 
the  most  valuable  fruit  soils  of  the  Western  States. 

DESCHIFTIOK  OF  THE  SOIL  SERIES. 

Aiken  series. — ^The  soils  of  the  Aiken  series  range  in  color  through  various 
shades  of  red  to  dark  reddish  brown,  the  surface,  owing  to  accumulations  of 
organic  matter,  being  sometimes  dark  brown  with  but  llttie  red.  Angular  to 
BUbangnlar  rock  fragments,  frequentiy  of  large  size,  are  numerous.  The  sub- 
soils are  bright  red  to  brick  red  in  color,  heavy  and  compact,  and  underlain  at 
shallow  depths  by  bedrock.  The  soils  are  usually  well  drained  and  retentive 
of  moisture,  although  in  places  drainage  may  be  excessive.  They  occupy  moun- 
tain and  foothill  slopes  or  plateaulike  uplands,  the  surface  varying  from  sloping 
to  steep,  rough,  and  broken,  with  frequent  rock  outcrops.  The  soils  of  the  series 
are  of  residual  origin  and  derived  mainly  from  basaltic  rocks.  The  timber 
growth  varies  from  sparse  to  heavy.  The  more  moderate  slopes  are  used  to 
some  extent  for  hay  and  grain  cropa 
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Area  and  dittributUm  of  the  soUs  of  the  Aiken  series. 


Son 


Aiken  silty  oUy  kMun. 

clay 

stony  Qliy 

clay  adobe 


Wi«Wngton7. 
Oregon  3. 4, 5. . 
WasblngionT. 
Oregon  4 


12,032 

07,406 

26,621 

768 


Total. 


126,882 


1  For  key  to  numbers  in  this  oolomn  see  p.  788. 

Altamont  series. — ^Light-brown  to  dark-brown  aoUb  characterise  the  Altamont 
series,  the  surface  frequently  assuming  a  reddish  tinge  when  wet  Angular  rock 
fragments  occur  on  the  surface  and  throughout  the  soil.  The  subsoil  is  a  heavy, 
rather  compact,  reddish-brown  or  light-brown  clay  or  clay  loam,  resting  upon 
bedrock. 

This  series  occupies  a  hilly  to  mountainous  country,  dissected  by  gulches  and 
ravines,  frequently  having  steep  slopes  upon  whicb  numerous  rock  outcrops 
occur.  The  soils  are  well  drained,  but  retentive  of  moisture.  The  tnembers  of 
tills  series  are  residual  in  origin,  being  derived  from  the  decomposition  of  inter- 
bedded  sandstones  and  shales.  In  areas  of  insufficient  rainfall  they  are  prac- 
tically treeless,  but  where  subject  to  heavy  precipitation  they  support  a  good 
forest  growth.  Cultivated  areas  are  used  largely  for  hay,  although  some  grain 
is  grown.  Where  climatic  conditions  are  favorable  and  local  topography  per- 
mits, they  are  adapted  to  forage  crops,  fruits,  and  small  ftuits. 


Area  and  distribution  of  the  soils  of  the  Altamont  series. 

SoOname. 

State  or  axea.1 

AONB. 

ntit^Hit^af 

0,OM 

234,406 
1^126 

clay  locun 

OaUfomiaS,14;  OngonS 

noiifnmia  8 

olay  aidobe 

Total 

251,686 

i  For  key  to  nomben  fa.  this  oolomli  9&b  p.  723. 

Arnold  series. — ^The  Arnold  series  consists  of  Igray,  dark-giay,  porpUedi-brown 
or  brown,  and  sometimes  nearly  black  soils,  occupying  lower  foothill  slopes  and 
tiie  margins  of  valley  plains.  They  are  derived  from  the  weathering  of  anded- 
tic  tufas,  ash,  or  breccias.  Small  waterwom  gravel  of  conglomerate  origin  is 
frequently  found  with  a  few  subangular  andesitic  cobbles.  The  subsoilB  usually 
consist  of  heavy,  sticky  loams,  varying  in  color  from  yellowish  red  to  light 
brown  or  dark  brown,  resting  upon  beds  of  the  original  soil-forming  material. 
These  soils  are  typically  developed  in  areas  of  limited  extent  along  tiie  lower 
foothills  of  the  Sierra  Nevada  Mountains  bordering  the  San  Joaquin  and  Sacra- 
mesato  Valleys  in  California,  merging  into  the  lower-lying  red  soils  of  the  Sau 
Joaquin  series  upon  the  one  hand  and  into  the  residual  soUs  of  the  Sierra  seriee 
u^n  the  other.  The  deeper  soils  of  the  series  are  generally  retaitive  of  mois- 
ture and  are  mainly  devoted  to  the  production  of  grains  by  dry  farming.  They 
occupy  the  crests,  ridges,  or  slopes  of  the  lower  foothills  and,  owing  to  variation 
in  color,  frequently  present  a  characteristically  mottled  appearance. 

Area  and  distribution  of  the  soils  of  the  Arnold  series. 


Soil  name. 

State  or  aiMui 

Acres. 

Arnold  fine  sandy  lornxi .,...,. 

Calilbmiaia. 
do 

2,240 

loam 

21,504 

stony  loam 

California  18. 
California  13. 

30,060 

clay  adobe. >. ...            .._._.__._..  ._  _ 

23;  206 

Total 

77,120 



I  For  key  to  numbers  in  this  oolmn 

in  see  p.  733. 
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Auburn  series.— The  soils  of  the  Aubum  series  are  bright  red  to  dark  red  in 
color,  tbe  subsoils  being  generally  a  somewhat  deeper  red  and  usually  somewhat 
heavier  In  texture  and  more  compact.  They  rest  upon  a  substratum  of  bedrock, 
genemlly  encountered  at  a  depth  of  6  feet  or  less.  Rock  outcrops  and  rock 
fragments  of  various  sizes  are  of  frequent  occurrence. 

The  members  of  the  series  are  of  residual  origin  and  derived  from  diabase, 
amphlbolites,  and  associated  rocks.  The  topography  varies  from  moderately 
sloping  hillsides  to  rough,  rocky,  and  dissected  foothill  and  mountain  areas. 
Much  of  the  area  Included  in  the  survey  is  too  shallow  or  rough  to  permit  of 
cultivation  or  irrigation,  but  under  favorable  conditions  of  topography,  depth, 
climate,  and  irrigation  they  constitute  important  soils  for  the  production  of 
grapes,  olives,  figs,  and  citrus  and  orchard  fruits. 

Area  and  distribution  of  the  soils  of  the  Auburn  series. 


SfKOname. 

State  or  area-i 

Aoras. 

Antarn  hMun 

ni^if«nmlii  13 .., 

8,612 
128,188 

elftvUiMii 

Oalif?mialff 

Total 

136,806 

1  For  kBf  to  munbera  in  this  oolunm  aee  p.  733. 

Brownsboro  series. — ^The  soils  are  yellow  to  light  brown,  the  color  continu- 
ing with  little  variation  throughout  the  subsoil.  Bock  fragments  are  common, 
the  surface  soil  usually  being  underlain  at  shallow  to  moderate  depth  by  bed- 
rock. These  soils  occupy  mountain  and  foothill  slopes  or  plateaulike  uplands^ 
the  surface  varying  from  sloping  to  steep,  rough,  and  broken.  The  members 
of  the  series  are  of  residual  origin  and  derived  mainly  from  basaltic  rocks. 
The  more  moderate  slopes  are  used  to  some  extent  for  hay  and  grain  crops. 

Area  and  distribution  of  the  soU  of  the  Brownsboro  series. 


Sou  name. 

State  or  area.^ 

AcrM. 

Oregon  4 

8,188 

1  For  key  to  number  in  this  oolunin  see  p.  733. 

Climaop  series. — ^The  soils  of  the  Climax  series  are  of  black  or  rarely  of  dai^- 
brown  color  and  marked  adobe  structure.  The  m«nbers  of  the  series  are  wtil 
drained,  are  frequently  shallow,  and  subject  to  the  occurrence  of  rock  outcrop 
or  of  angular  rock  fragments.  They  occupy  moderately  steep  slopes  and  ridges, 
which  sometimes  become  rolling  to  steep  and  broken.  They  are  mainly  of 
resldoal  origin.  They  are  derived  from  basaltic  rocks,  and  are  sometimes 
subject  to  moderate  erosion.  At  present  these  soils  are  used  mainly  for  grazing, 
but  under  favorable  conditions  some  of  the  types  are  adapted  to  pears. 

Area  and  distribution  of  the  soU  of  the  CUmaw  series. 


Sou 


Bteteorarea.1 


Acres. 


diiiiaKolay  adobe Oregon  4 


17,216 


1  For  key  to  number  in  this  column  see  p.  733. 

Daulton  series. — ^The  soils  of  the  Daulton  series  are  light  brown  to  reddish 
brown  In  color,  of  shallow  depth,  and  usually  carry  small  amounts  of  rock 
fragments.  The  subsoil  differs  but  little  In  color  from  the  soil.  Outcrops  of 
schists  or  of  quartz  lenses  are  numerous.  The  heavier  members  often  have  an 
adobe  structure  and  are  generally  underlain  at  less  than  6  feet  by  the  parent 
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rock.  These  soils  are  of  residual  origin,  derived  mainly  from  scbists  carrying 
quartz  lenses.  They  occupy  sloping  to  rolling  or  rough  lower  foothills  and  are 
of  shallow  depth.  Owing  to  this  fbct,  their  topographic  features*  and  lack  of 
facilitiee  for  irrigation  they  are  of  minor  agricultural  importance,  except  for 
grazing. 

Area  and  dUtrihution  of  the  sails  of  the  Daultan  series. 


Soil  name. 


State  or  wea.> 


Aam. 


DMiltoii  nndy  loam. 


olayloam 

■tony  olay  loam, 
clay  adobe 


California  11... 
GalifomlaS.... 
CaUfomiall... 
CalU0niJa8.... 
GaUfomlaS,!!. 


!»2J 
1,280 

9,280 

1,280 

2,176 


Total. 


90,082 


1  For  key  to  nomben  in  this  column  see  p.  733. 

Diablo  series,— The  soils  of  the  Diablo  series  are  dark  brown  or  yeey  dark 
gray  in  color  when  dry,  becoming  darker  or  black  when  wet  The  prevailing 
color  of  the  subsoil  is  light  brown  to  yellowish  gray.  The  soils  are  residual  in 
origin,  being  derived  from  the  decomposition  of  calcareous  shales  and  argilla- 
ceous limestones,  with  some  sandstones  and  conglomerate  of  Tertiary  age. 
They  are  usually  calcareous,  and  water-worn  gravel  and  shale  fragments  are 
goierally  present  They  are  underlain  by  heavy  calcareous  subsoils,  which  are 
usually  somewhat  lighter  in  color,  and  often  in  texture,  than  the  soil,  especially 
where  the  underlying  rock  is  within  3  to  6  feet  of  the  surface.  They  are  well 
drained  but  retentive  of  moisture. 

The  series  occupies  rolling  to  hilly  country  with  many  steep  slopes,  and  is  in 
places  deeply  dissected  by  ravines  and  marked  by  landdides.  These  soils  are 
practically  treeless  and  are  dry  farmed  to  hay  and  grain. 

Area  and  distritmtion  of  the  soils  of  the  Diahlo  series. 


Soil 


state  or  axea.^ 


▲one. 


Diablo  loam 

clay  loam  adobe, 
clay  adobe. 


OalIfomJa2.... 
Oalifomia2,26. 
OaltfomU8,26. 


8,200 
44,100 
125,248 


Total. 


172,608 


1  For  key  to  nmnben  In  tbis  oohmm  see  p.  733. 

Melbourne  series, — ^The  Melbourne  soils  are  light  brown  to  reddish  brown  in 
color,  often  dark  brown  in  the  immediate  surface,  frequently  carrying  a  large 
number  of  soft,  fragile  shale  fragments  and  iron  concretions  or  pellets  of  soft 
character.  When  wet  they  are  sticky  and  untractable^  but  under  favorable 
moisture  conditions  are  easily  tilled.  They  are  underlain  at  8  to  16  Inches  by 
a  yellowish-brown  or  brownish-red  clay  loam,  usually  extending  to  a  depth  of 
several  feet  and  resting  upon  the  parent  rock,  which  sometimes  approaches 
within  8  to  6  feet  of  the  surface.  Rock  outcrops  are  rare^  These  soils  are 
residual  in  origin,  derived  from  interstratlfled  shales  and  sandstonea  They 
occupy  extensive  areas  of  undulating  to  hilly  uplands  and  are  frequently  subject 
to  landslides.  The  topography  ranges  from  hilly  and  brokoi  to  comparatively 
level.  A  large  portion  of  the  series  is  too  rough  to  permit  the  use  of  farm 
machinery.  Drainage  is  well  established  and  erosion  fairly  active.  The  types 
are  heavily  forested  over  areas  of  abundant  rainfall.  Where  not  too  rough  or 
shallow  the  soils  are  well  adapted  to  agriculture. 
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Area  and  distribution  of  the  soils  of  the  Mel}>owme  series. 


Sou 


8tet»  or  area.! 


Aem. 


Melbourne  sandy  kMun 

fine  sandy  loam. 


sllty  clay  loam... 
olay  loam  adobe, 
day 


California  14 

do 

do 

Washington  fi,  7. 

CaUfamSiM 

Oregon  8 


3,240 
4,100 
6,184 
1,090,466 
1,000 
44,006 


Total. 


1,167,348 


1  For  key  to  nombers  in  this  oolomn  see  p.  783. 

Olympic  series.—The  Boilfl  of  the  Olympic  series  are  light  brown  to  brown 
with  a  reddish  cast  The  subsoils  are  generally  of  compact  structure  and 
somewhat  lighter  In  color  than  the  soils,  ranging  from  a  light  reddish  brown 
to  yellowish  brown  or  grayish  brown,  sometimes  slightly  mottled.  They  are 
most  frequently  of  silty  texture.  Underlying  basaltic  rock  usually  occurs  at 
depths  of  8  to  25  feet.  Angular  to  subangular  or  spherically  weathered  frag- 
ments of  basaltic  rocks  frequently  occur  In  both  soil  and  subsoil  or  scattered 
over  the  surface.  The  members  of  the  series  are  of  residual  origin,  derived 
mainly  from  basaltic  rock.  They  occupy  rough,  hilly,  or  mountainous  regions 
in  which  outcrops  of  basaltic  rock  are  of  frequent  occurreice.  Drainage  is  usu- 
ally well  established  and  in  places  excessive.  Rainfall  Is  often  abundant.  These 
soils  are  generally  heavily  forested  with  fir,  hemlock,  cedar,  and  spruce.  Owing 
to  the  rough  topography  and  relatively  inaccessible  location  the  soils  of  the 
series  are  cultivated  only  to  a  limited  extent  and  are  much  better  left  in 
forest  Comparatively  level  or  plateaulike  areas  of  small  extent  can  occasion- 
ally be  used  for  dairying  or  general  farming. 

Area  and  distribution  of  the  soUs  of  the  Olumpic  series. 


Soil  name. 


State  or  ana.^ 


Aont. 


Olympic  loam 

stony  loam 

silt  loam 

sUty  olay  loam.. 

clay  loam 

stony  clay  loam. 

clay 

day  adobe. 


Washington  6, 7. 
Washington  7.... 

...TdoTT 

....do 

OieaDn4 

Washington  7.... 

...TdoT? 

Oregon  4. ....... . 


884^880 

008,040 
8ig434 
418,040 
^304 

90;O40 


Total. 


1,611,8» 


1  For  key  to  numbers  in  this  oolomn  see  p.  788. 

Sheridan  series.— The  soils  of  the  Sheridan  series  are  of  residual  origin  de- 
rived from  the  weathering  of  dark-colored,  fine-textured  phases  of  gabbrodio- 
rite  and  granodlorite  rock.  A  characteristic  feature  of  this  rock  is  its  large 
content  of  black  hornblende  and  biotite  mica,  the  plates  and  particles  of  which 
give  rise  to  the  black  color  of  the  soil  and  subsoil.  The  series  usually  occupies 
the  lower  valley  slopes  along  foothills,  extending  into  local  drainage  depres- 
sions, where  its  members  may  be  somewhat  modified  by  alluvial  wash.  Bed- 
rock is  usually  encountered  at  a  depth  of  8  feet.  When  adequately  drained  the 
soils  are  adapted  to  grain,  hay,  forage  crops,  and  fruit,  according  to  texture 
and  position  of  the  soil. 
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Area  and  dMribution  of  the  sotta  of  the  Bheridan  aeriei. 


Ml 


8l«teorana.i 


Aicni. 


BmcMmi  Mudy  loun 

ootnenadykMun. 


C«Ui>ralAl8. 
OiOiiotiilftU. 


3,802 


T^tal. 


6,1M 


t  For  ksy  to  ntimban  In  this  oolomn  see  p.  733. 

Sierra  aeries.—^The  soils  of  tbe  Sierra  series  are  prevailingly  light  red  to  deep 
red,  and  of  somewhat  close  structure.  They  are  underlain  by  compact  red 
subsoils  which  in  turn  rest  upon  the  parent  rocks,  sometimes  separated  from 
the  subsoil  by  a  thin  stratum  of  adobelike  material.  The  soils  are  frequently 
Tery  shallow  and  marked  by  angular  to  subangular  fragments,  abundant  rock 
outcrops,  and  rough,  rocky  areas  unsuitable  for  agriculture.  They  are  of  residual 
origin  derived  from  the  weathering  of  granitic  rocks.  The  soils  of  this  series 
occupy  rolling  or  mountainous  foothill  districts  and  usually  support  a  more  or 
less  heavy  growth  of  brush  and  forest  trees.  They  are  generally  well  drained. 
This  series  covers  large  areas  of  valuable  fruit  and  grazing  lands  along  the 
western  dope  and  base  of  the  Sierra  Nevada  Mountains  in  California. 

Area  and  distriJmtion  of  the  soils  of  the  Sierra  series. 


Boil 


Stftte  or  area.^ 


Acres. 


Stem  MUMly  loam 

ooaneaandyloaiii. 
nady  loam  adobe. 
flnenndTlo 
loam  adobe. 
elayadoba.. 


Oaliforniall 

C^llfornta  11. 18. 

OalifoniiaS 

Oalffcrniall 

OaUfornUlS 

OalifonilaU 


7.168 
67,840 
13,376 

6.656 

10,  M4 

448 


ToM.. 


106,432 


^  For  key  to  nambers  in  tbis  oolimiii  see  p.  733. 

SisMpou  series. — ^The  Siskiyou  soils  are  gray  to  dark  gray  in  color,  sometimes 
tinged  with  red,  and  characterized  by  the  occurrence  of  fine  granitic  or  quartz 
and  feldspar  fragments.  They  are  often  shallow  and  are  underlain  by  a  com- 
pact red  subsoil,  usually  of  heavier  texture  than  the  soil,  resting  upon  bedrock. 
In  places  the  rock  immediately  underlies  the  soil.  Drainage  is  usually  exces- 
siva  The  soils  are  of  residual  origin  and  derived  from  granitic  rocks.  They 
occupy  moderately  steep  or  rolling  to  rough  and  broken  mountain  slopes  and 
hills.  Bowlders  and  rock  outcrop  are  frequent.  The  series  usually  supports  a 
good  timber  growth.  When  capable  of  cultivation  and  favored  by  sufficient 
rainfall,  these  soils  are  well  adapted  to  orchard  and  small  fruits. 

Area  and  distribution  of  the  soils  of  the  Siskiyou  series. 


Soil 


State  or  area.^ 


Acres. 


SUdyoa^saady  loam 

coane  nndy  loam . 


OalUomla  13., 
Oregaii4 


0.344 
12.160 


Total., 


21.504 


1  For  key  to  numbers  in  this  oolomn  see  p.  733. 

Sites  series. — ^The  soils  of  the  Sites  series  are  generally  light  brown  in  color. 
The  upper  subsoils  are  similar  to  the  soil  material  in  color  and  texture  and 
are  usually  calcareous.  The  deeper  subsoils  are  reddish  brown  or  red  and  of 
compact.  Impervious  structure,  resting  upon  a  substratum  of  bedrock,  usually 
St  a  depth  of  but  a  few  feet  The  soils  are  of  residual  origin,  derived  from 
sandstone,  shat^  sandstone,  conglomerate,  or  shales  of  calcareous  character. 
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They  occupy  low,  rolling  foothills  and  vall^  slopes  and  are  nsually  treeless. 
They  are  retentive  of  moisture  and  utilized  mainly  for  grazing  or  for  grain 
production  without  irrigation. 

Area  and  diatrihuUon  of  the  soils  of  the  Sites  series. 


Soil  name. 

State  or  area.i 

Aorea. 

Sitisfinefland 

Calil^?miftl4 

4,8M 

12,  an 

41,7«l 

mTi4y  loam 

GaUiteziiaS,  14;  0BBg«i4..... 

QiUfaiTda2:  Oxegon4 

GaUfaniia25;  Oregon  4 

Oregon  4... 

tixm  ffiindj  loam 

gr^-v^Uy  mm  f#««iy  loam ,  .  . .    , . , 

foam.r 

Total 

91,690 

^  For  key  to  numbers  in  this  odumn  see  p.  738. 

Tolo  series. — ^The  soils  of  the  Tolo  series  are  light  brown  to  dark  brown, 
carrying  numerous  rock  fragments.  The  subsoils  vary  from  light  brown  or 
reddish  brown  to  red  and  are  underlain  by  bedrock,  often  at  shallow  deptha 
They  are  of  residual  origin,  being  derived  mainly  from  greenstones,  but  Include 
locally  some  colluvial  or  landslide  material.  The  soils  are  well  drained  and  ft^ 
quently  subject  to  erosion.  Rock  outcrops  are  numerous.  The  series  occupies 
moderate  to  steep,  hilly  and  mountainous  areas.  Where  capable  of  cultivation 
the  several  types  are  adapted  to  pears,  apices,  and  grapes. 

Area  and  distrilmtion  of  the  soil  of  the  Tolo  series. 


Soil  nana. 

State  or  area.1 

Acres. 

Tolo  loam. . . . » r 

87,610 

1  For  key  to  number  in  this  odmnn  see  p.  788. 
THE  SOIL  TYPES  AND  THEIB  USB. 

FnoB  Saih)  Qboitp. 

The  fine  sands  of  the  Besidual  soils,  so  far  as  mapped,  are  represented  by  a 
single  type  occurring  within  the  coastal  district  of  Callfoxnia. 

The  soil  material  is  incoherent,  porous,  and  nonretentlve  of  moisture.  The 
soil  is  not  eztoiBively  utilized  for  farming,  and  the  yielda  of  grain,  to  which 
tlie  cultivated  areas  are  devoted,  are  unsatitotactory.  It  is  not  adapted  to 
orchard  crops  or  other  fruits,  and  is  best  adapted  to  the  growing  of  eucalyptus 
or  other  suitable  forest  treea 

It  is  greatly  inferior  in  agricultural  importance  to  the  fine  sand  groups  of 
the  majority  of  the  other  soil  regions  of  the  Pacific  Coast  r^on. 

Bites  fine  sand^ — The  soil  is  a  loose,  incoherent  medium  to  fine  sand  of  dark- 
red  to  reddish-brown  color.  The  subsoil  is  of  lighter  red  color  and  silty  in 
texture,  and  is  underlain  by  disintegrated  sandstone  at  depths  which  vary 
with  the  topography.  The  top  soil  to  a  depth  of  3  feet  contains  a  considerable 
quantity  of  organic  matter.  The  soil  is  of  residual  origin  and  derived  from 
sandstone.  This  soil  produces  light  crops  of  grain  and  is  not  well  suited  to 
Tines  or  orchards. 

Area  and  distribution  of  the  fine  sand. 


BoO  name. 

Stale  or  area.! 

Aorw. 

SltM  flni^  land 

Oillfomia  14 

4»8M 

1  For  key  to  nomber  in  tbis  colomn  see  p.  733. 
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Sandy  Loam  QmauF. 

The  sandy  loamg  of  the  Residual  soilB  are  widely  distributed.  So  far  as 
encountered  they  are  confined  mainly  to  the  semlarid  foothill  districts  adja- 
cent to  the  Interior  valley  and  to  the  coastal  valleys  In  California.  They  are 
subject  to  considerable  local  variation  in  climate  and  to  widespread  variation 
in  topography,  depth  of  soil  and  character  of  underlying  material*  forest  cover, 
drainage,  erosion,  and  adaptation  to  agriculture. 

Some  of  the  members  of  the  group  are  characterized  by  shallow  depth,  fre- 
quent rock  outcrop,  and  excessive  surface  drainage,  all  of  which  combine  to 
render  the  soil  poor  in  moisture-retaining  power  and  unsuited  to  the  production 
of  tmitB  or  other  deep-rooted  crops.  Some  of  these  areas  are  of  rough,  broken 
topography  and  are  generally  utilized  for  pasture.  Others  suitable  to  the  use 
of  farm  machinery  are  extensively  devoted  to  dry-farmed  grains  and  grain 
bay.  The  yields  of  these  products  vary  with  local  climatic  influences,  with  ex- 
posure to  fog  and  moist  winds,  or  to  the  hot,  dry  winds  of  the  interior,  and  with 
character  of  the  subsoil,  moisture-retaining  capacity,  drainage,  etc.  The  yields 
are  usually  rather  light  and  Inferior  to  those  of  the  heavier  Residual  soils. 

Where  moisture-holding  capacity  and  local  climatic  conditions  permit,  fruits 
are  profitably  grown. 

In  the  interior  valley  of  California  grapes,  olives,  figs,  and  almonds  are  the 
tfiost  promising  fruit  crops,  although  the  soils  of  these  districts  have  not  yet 
bem  utilized  for  the  culture  of  these  products  to  any  extent.  Peaches,  apricots, 
and  cherries  could  also  probably  be  grown.  The  success  of  any  of  these  fruits 
will  depend  largely  upon  the  depth  and  character  of  the  subsoil  and  the  extent 
to  which  moisture  may  be  retained  by  cultivation.  Large  areas  exist  that  will 
never  be  suitable  for  extensive  planting  and  are  better  adapted  to  grazing  or 
nonagrlcultural  purpose& 

In  the  coastal  districts  where  moisture  and  other  climatic  conditions  are 
most  favorable,  apples,  apricots,  and  dry-wine  grapes  are  successfully  grown, 
although  not  all  members  of  the  group  are  of  sufllclent  depth  or  otherwise 
adapted  to  these  crops. 

Only  rarely  do  topography  and  location  permit  irrigation,  and  some  of  the 
soils  of  the  group  are  better  suited  to  the  production  of  eucalyptus  or  other 
suitable  forest  trees  than  to  cultivated  crops. 

Where  capable  of  successful  cultivation  the  soils  of  this  group  are  better 
adapted  to  the  production  of  grapes  and  of  early  orchard  and  small  fruits  than 
to  general  farm  crops. 

The  soil  is  friable,  easily  cultivated,  and  requires  only  a  light  farming  equip- 
ment, except  in  rolling  or  hilly  areas. 

Daulton  sandy  loam. — ^The  soil  consists  of  a  light-brown  to  dark-brown  fine 
sandy  loam  of  rather  compact  structure.  The  subsoil  is  light  brown  to  reddish 
brown  and  underlain  by  more  or  lees  decomposed  rocks  of  metamorphic,  siliceous 
character.  Rock  outcrop  is  of  frequent  occurrence,  and  rock  fragments  of 
small  to  large  size  occur  on  slopes  lying  below  the  outcrop.  The  type  occupies 
sloping  to  rolling  areas,  usually  lying  below  bodies  of  Rough  stony  land. 

But  little  of  the  type  is  of  any  considerable  agricultural  importance,  and, 
owing  to  the  shallow  character  of  the  soil  and  to  the  frequ^t  steep  and  rough 
topography,  it  is  adapted  mainly  to  grazing. 

Melhoume  sandy  loam. — ^The  soil  consists  of  light-brown  or  dark-gray,  sticky, 
coarse  sandy  loam,  24  Inches  deep,  underlain  by  a  gray  or  light-brown  heavy 
sandy  loam  or  sandy  adobe  extending  to  a  depth  of  4  feet,  where  the  deeper  sub- 
soil grades  into  a  reddish,  coarse  sandy  clay  or  loam  resting  upon  a  substratum 
of  bedrock.  Throughout  soil  and  subsoil  are  scattered  angular  fragments  of 
rock.  The  sAiarp  angular  sand  and  gravel  give  the  soil  a  tendency  to  pack.  The  type 
is  of  residual  origin  and  derived  from  shales.  It  occupies  the  lower  rolling 
foothills,  is  well  drained  and  suited  to  farming,  and  is  generally  devoted  to 
grain  and  hay. 

Sheridan  sandy  loam. — ^The  soil  consists  of  a  black,  friable  sandy  loam  of 
medium  texture,  varying  considerably  in  depth,  the  average  being  about  3  feet. 
and  underlain  by  crystalline  rocks.  The  type  usually  occupies  the  lower  valley 
slopes  along  foothills  and  extends  into  local  drainage  depressions.  The  type  is 
of  residual  origin,  resulting  from  the  weathering  of  dark-colored,  fine-textured 
phases  of  gabbrodiorite  and  granodiorlte  rock.  A  characteristic  feature  of  this 
rock  Is  the  large  proportion  of  black  hornblende  and  biotite  mica  which  it  bears, 
the  plates  and  particles  of  which  give  rise  to  the  black  color  of  the  soiL  In  the 
low-lying  areas  the  material  washed  from  the  slopes  has  been  subsequently 
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modified  by  aUuvial  material.  Wben  adequately  drained  this  soil  is  adapted  to 
grains,  bay,  forage  crops,  and  fmlt 

Sierra  sandy  loam,— The  type  consists  of  a  compact,  graylsb-red  to  brigbt- 
red  sandy  loam  from  21  to  6  feet  deep.  The  texture  varies  somewbat  and  the 
color  becomes  lighter  as  the  surrounding  types  are  approached.  Small  quanti- 
ties of  water-worn  gravel  are  encountered  occasionally  in  the  vicinity  of  inter- 
mittent stream  courses.  Rock  outcrop  Is  of  common  occurrence  and  the  type 
mraally  carries  angular  fragments  of  feldspar  and  micaceous  material.  The 
soil  is  of  residual  origin,  derived  mainly  from  the  weathering  of  granitic  rock. 
The  topography  varies  from  slightly  rolling  to  rough  and  broken,  the  ^pe 
occurring  below  areas  of  Rough  stony  land  in  the  rolling  foothill  country,  and 
Is  often  crossed  by  intermittent  stream  courses.  The  type  is  devoted  mainly  to 
grazing  and  the  production  of  grain  under  dry-farming  methods.  The  deeper 
and  better-situated  bodies  could,  when  irrigated,  be  used  for  grapes,  figs,  olives, 
alfalfa,  and  possibly  for  citrus  fruits. 

BisMyau  sandy  loam. — ^The  soil  is  a  dark-gray  to  brown  sandy  loam  contain- 
ing a  large  percentage  of  coarse,  sharp  sand  of  quartz  and  granitic  material  and 
small,  water-worn  gravel.  The  surface  few  inches  are  often  of  a  light,  sandy 
character.  The  subsoil  is  sticky  and  plastic,  of  a  reddish  color,  and  somewhat 
heavier  than  the  soil.  The  type  occupies  the  crests,  sides,  or  entire  surfaces  of 
the  lower  foothills,  is  retentive  of  moisture,  and  is  usually  devoted  to  dry- 
farmed  grains. 

Sites  sandy  loam. — ^The  soil  is  a  light-brown  to  dull-yellow  sandy  loam, 
sometimes  tinged  with  red,  from  12  to  90  Inches  deep,  and  containing  some 
rounded  gravel.  On  the  crests  of  ridges  or  on  steeper  slopes  the  soil  material 
rests  on  bedrock.  The  subsoil  on  the  lower  slopes  is  a  reddish-brown,  often 
mottled  with  yellow  and  blue,  clay  loam  extending  to  a  depth  of  3  to  5  feet 
and  underlain  by  a  thin  stratum  of  yellowish  sandy  loam  carrying  fragments  of 
the  partially  decomposed  parent  rock.  The  type  occupies  low,  broken  ranges 
of  hills,  where  drainage  is  apt  to  be  excessive.  It  is  of  residual  origin,  derived 
from  coarse-grained  sandstone  and  conglomerates.  Except  where  too  steep  to 
cultivate,  It  is  dry  farmed  to  grain  and  hay. 

Area  and  distribution  of  the  sandy  loams. 


Soil  name. 


State  or  area.^ 


Acres. 


Sites  aandy  loam 

SiBldyoa  sandy  loam .. . 

Starra  sandy  loam 

Daolton  sandy  loam. . . 
MelbomoB  aandv  loam . 
Sheddan  sandy  loam. . . 

TotaL 


California  8, 14;  Oregon  4.. 

Oallfomlald 

Oallfomian 

....do 

California  14 

CaUfomialS 


30,970 
0,344 
7.168 
6.010 
2,240 
1,792 


57,680 


1  For  key  to  numbers  in  this  column  see  p.  733. 
COABSE   SANDT   LOAM   PHASE. 

The  coarse  sandy  loam  soils  In  this  province  have  been  recognized  only  in  the 
semlarid  «1lstrlcts  of  the  interior  valleys  in  southern  Oregon  and  in  California. 
They  i^re  most  commonly  encountered  In  the  areas  derived  from  granitic  or 
associated  quartz-bearing  crystalline  rocks,  although  represented  in  one  series 
derived  from  basic  rocks.  They  are  subject  to  wide  local  variation  in  climatic 
conditions,  depth,  frequency  of  rock  outcrop,  topography,  character  of  subsoil, 
or  of  bedrock  substratum,  and  in  moisture-retaining  capacity  and  adaptation 
to  agriculture. 

Like  the  members  of  the  sandy  loam  group,  a  large  proportion  of  the  soils 
are  shallow,  rocky,  or  marked  by  precipitous  topography,  and  as  a  result  are 
excessively  drained  and  not  adapted  to  the  production  of  deep-rooted  crops. 
Where  capable  of  cultivation  such  areas  are  utilized  for  the  production  of  dry- 
farmed  grains  and  grain  hay,  but  where  topographic  conditions  do  not  admit 
of  the  use  of  farm  machinery,  or  where  drainage  Is  excessive  and  the  soils  too 
thin  or  deficient  In  moisture-holding  capacity  to  permit  the  culture  of  the 
shallow-rooted  grain  crops,  the  soils  are  devoted  to  grazing.    Where  moisture 
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conditions  are  fayorable  some  of  the  more  rocky  areas  of  rongh  topograpby  are 
adapted  to  forestry. 

The  soils  are.  however,  often  valuable  for  the  production  of  early  or  delicate 
fruits  by  reason  of  exposure,  good  drainage,  and  greater  freedom  from  frosts 
than  lower  lying  adjacent  soils  of  the  other  provinces  of  the  Pacific  Coast 
region.  With  favorable  topography  and  where  sufficiently  deep  and  retentive 
of  moisture  under  intensive  cultivation  or  capable  of  Irrigation  the  coarse 
sandy  loams  of  some  of  the  more  Important  areas  are  used  extensively  for  early 
cherries,  peaches,  plums,  figs^  apricots,  and  grapes.  Some  small  areas  are 
suited  to  the  culture  of  citrus  fruits,  but  are  not  extensively  utilized  for  this 
purpose.  The  more  elevated  districts  are  better  adapted  to  apples  and  pears 
than  to  stone  fruits. 

The  coarse  sandy  loams  are  somewhat  more  porous  and  better  drained  than 
the  soils  of  the  sandy  loam  group,  but  where  not  underlain  by  subsoils  of  high 
moisture-holding  capacity  are  less  retentive  of  moisture.  Under  favorable  con- 
ditions they  are  slightly  better  adapted  to  early  fruits.  They  are  not  usually 
well  adapted  to  grains,  alfalfa,  or  other  general  farm  crops.  They  require  a 
light  farming  equipment  except  in  extensive  grain  production,  and  where 
adapted  to  fruit  culture  are  capable  of  supporting  a  highly  developed  system  of 
farming  in  intensively  cultivated  small  tracts. 

Braumahoro  coarse  aandy  loam. — ^The  soil  is  of  yellow  to  light-brown  color, 
of  shallow  depth,  and  rests  upon  a  yellow  to  light-brown  subsoil  of  similar  tex- 
ture. It  is  of  residual  origin  and  derived  from  basaltic  rock.  It  occupies  moun- 
tain and  foothill  slopes  or  comparatively  level  plateaulike  uplands^  The  surface 
is  frequently  broken  by  rock  outcrop  and  fragments  of  basaltic  rock.  In  the 
areas  mapped  this  soil  is  of  minor  agricultural  importance,  but  where  of  suffi- 
cient depth  and  capable  of  cultivation  it  is  adapted  to  hay  and  grain  crop& 
Drainage  is  usually  excessive. 

Bheridan  coarse  sandy  loam. — The  type  consists  of  a  reddish-brown  or  grayish 
coarse  sandy  loam,  from  2  to  6  feet  deep,  underlain  by  granitic  rock.  Sharp, 
angular  gravel  and  fragments  of  decomposed  granite  occur  throughout  the  sub- 
soil and  occasionally  granite  ledges  appear  at  the  surface.  The  lower  portions 
of  the  type  are  altered  in  depth  by  local  alluvial  deposits. 

Sierra  coarse  sandy  loam, — ^The  soil  consists  of  a  light-red  to  reddish-gray, 
slightly  compact  coarse  sandy  loam,  underlain  at  depths  ranging  from  a  few 
inches  to  several  feet  by  a  dark-red  subsoil  of  heavy,  adobe  stroctore,  which 
rests  upon  the  parent  rock.  Angular,  light-colored  rock  particles  the  sise  of 
fine  gravel  are  found  in  the  surface  soil,  which  is  generally  plastic  when  moist 
and  friable  when  cultivated.  The  type  is  derived  from  the  underlying  granite 
rock.  It  occupies  rolling  foothills  and  precipitous  mountain  slopes  and  is  fre- 
quently marked  by  rounded  masses  of  the  outcropping  rock.  Drainage  is  well 
established  except  over  small  local  areas.  Where  topography  and  depth  of  soil 
permit,  the  type  is  well  adapted  to  citms  fruits,  peaches,  cherries,  plums,  and 
grapes. 

Siskiyou  coarse  sandy  loam.— The  type  consists  of  a  dark-^niy  coarse  sandy 
loam  from  12  to  18  inches  deep,  containing  a  large  amount  of  small  angular 
rock  fragments  and  becoming  more  compact  in  the  subsoil  where  the  color 
changes  to  shades  of  red.  The  soil  is  residual,  from  granite.  Much  of  the  type 
is  too  rough  and  hilly  for  cultivation.  Arable  areas  are  adapted  to  peaches, 
cherries,  and  small  fruit 

Area  and  distribuiUm  of  the  coarse  sandy  loams. 


Sou 


state  or  ana.! 


Acni. 


Sierra  coane  sandy  loam 

Siskivou  ooarae  sandy  loam 

Bheridan  coarse  sandy  loam 

Brownsboro  coarse  sandy  loam. . 


G^iDnilall,18. 

Ofecoii4 

CalSoniiaU 

Oregon4 


8,392 
1,136 


TotaL ;..-.       ».5» 


I  For  key  to  nnmben  in  tills  oolomn  aee  p.  733. 
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SANDY  LOAM  ADOBE  PHASE. 

This  phase  of  the  sandy  loam  group  includes  soils  of  sandy  loam  texture  char- 
acterized by  a  relatively  high  clay  content  and  by  marked  development  of  the 
structure  peculiar  to  the  adobe  soils.  These  peculiarities  render  the  soils  of 
friable,  granular  structure  when  in  a  favorable  moisture  condition,  but  very  sticky 
when  wet,  and  readily  puddled  and  disposed  to  bake  and  check  upon  exposure 
to  hot,  dry  weather;  and  unless  the  granular  surface  structure  be  quickly  de- 
veloped under  natural  conditions  or  aided  by  cultivation  the  soil  loses  moisture 
rapidly  through  evaporation. 

The  sandy  loam  adobe  phase  has  in  this  province  been  encountered  in  but  one 
area,  and  is  here  confined  to  one  soil  0erie&  Owing  to  its  compact  structure 
and  the  usual  granular  surface  conditions,  the  soil  is  much  more  retentive  of 
moisture  than  the  normal  members  of  the  sandy  loam  group.  It  is  best  adapted 
to  the  production  of  small  grain,  but  under  favorable  conditions  of  depth,  tillage, 
and  irrigation  is  well  suited  to  fruits.  It  is  somewhat  later  in  warming  up 
than  the  soils  of  sandy  loam  and  coarse  sandy  loam  texture  and  not  as  well 
suited  to  early  stone  fruits.    Citrus  fruits  do  well  in  favorable  situations. 

This  phase  of  the  sandy  loam  group  requires  a  rather  heavy  farming  equip- 
ment, and  careful  management  in  cultivation  and  irrigation.  In  crop  adapta- 
tion this  type  more  closely  resembles  the  soils  of  the  loam  and  clay  loam  groups 
than  those  of  san^y  loam  group. 

Sierra  sim4y  loam  adohe, — ^The  soil  is  a  red  adobe  of  compact,  close  structure, 
tenacious  when  wet  and  checking  upon  exposure.  The  subsoil  differs  but  little 
from  the  soU.  The  tjrpe  is  subject  to  much  variation  in  depth  and  is  under 
lain  by  disintegrating  granite.  The  type  is  adapted  to  dry  farming  to  grain 
over  the  lower  and  less  pronounced  slopes  and  where  irrigated  or  favored  by 
natural  moisture  conditions  gives  good  results  when  used  for  fruits. 

Area  and  dUtribuHon  of  the  sandy  loam  adohe. 


Soil  name. 

StttteoTttMui 

Acres. 

ftifrr^Bm<1yl0Mnt4«b« 

^•flllfmifo? 

13,S78 

1  For  k^  to  number  In  fhisooiqmn  see  p.  788. 
Fine  Sandt  Loau  Gbottp. 

The  residual  soils  of  the  fine  sandy  loam  group,  so  far  as  encountered  in  the 
soil  survey,  are  confined  to  the  semiarid  foothill  districts  adjacent  to  the  in- 
terior valleys  and  coastal  valleys  in  southern  Oregon  and  in  California.  In 
utilization  and  adaptability  to  crops  they  are  subject  to  much  the  same  limita- 
tions and  controlled  by  the  same  local  variation  in  depth,  character  of  imderly- 
ing  material,  drainage,  topography,  climatic  environment,  etc.,  as  the  soils  of  the 
sandy  loam  group  and  Its  various  phases. 

They  are  often  of  shallow  depth  and  unsuited  to  deep-rooted  crops,  exces- 
sivtiy  drained,  of  low  moisture-retaining  power,  and  of  rough,  precipitous  topog- 
raphy. Some  of  the  rougher  areas,  where  climatic  conditions  are  favorable,  are 
adapted  to  forestry.  These  soils  are  devoted  mainly  to  grasing,  although  dry 
farming  to  grains  is  practiced  where  there  is  suflEicient  depth  of  soil  and  farm  ma- 
chinery can  be  used.  Near  the  coast  the  fine  sandy  loam  of  the  Melbourne 
aeries  is  successfully  utilized  for  the  production  of  apples,  and  the  deeper,  bet- 
ter-drained soils  for  apricots  and  grapes.  Fruit  raising  has  not  been  attempted 
upon  the  soils  of  this  group  to  any  extent  in  the  interior  valleys,  but  where 
favored  by  depth,  moisture  supply  and  local  climatic  features,  stone  fruits,  figs, 
olives,  grapes,  citrus  fruits,  beiries,  and  early  vegetables  could  probably  be 
grown.  The  fine  sandy  loams  are  usually  somewhat  more  retentive  of  moisture 
than  the  soils  of  sandy  loam  or  coarse  sandy  loam  texture  in  the  same  series 
and  under  similar  conditions  are  better  adapted  to  grain  production  or  general 
fftrming  and'  to  fruits  without  irrigation.  On  the  other  hand  the  coarser 
textured  types  are  somewhat  bett^  for  early  fruit  and  small  fruit  products. 

The  soils  are  friable  and  require  only  a  moderate  farming  equipm«it  under 
intensive  cultivation.  When  devoted  to  extensive  cultivation  of  grains,  an  ex- 
peEUrive  and  heavy  equipment  in  machinery  and  draft  stock  is  required. 
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Arnold  fine  sandy  looiik— The  soil  Is  a  chocolate-brown,  friable,  smooth,  mica- 
ceous fine  sandy  loam,  occasionally  containing  water-worn  graveL  The  subsoil 
is  similar  to  the  soil.  The  type  occupies  the  crests  of  lower  foothills,  is  easily 
cultiyated,  and  retentive  of  moisture.  Under  irrigation  it  should  prove  suitable 
for  the  production  of  orchard  fruits,  grapes,  and  vegetables. 

Melbourne  fine  sandy  loom.— The  soil  consists  of  a  reddish-brown,  tenacious 
sandy  loam  80  inches  deep,  underlain  by  a  dark-red  sandy  loam,  finer  and 
heavier  in  texture  than  the  soil  and  filled  with  particles  of  sandy  shale  to  a 
depth  of  6  feet  or  more.  Occasionally  a  layer  of  heavy  silty  clay  loam  is  en- 
countered at  depths  of  4  to  6  feet  The  sand  is  sharp  and  angular,  causing  the 
soil  to  become  very  hard  and  compact  when  dry.  In  the  subsoU  it  results  in  the 
formation  of  an  adobe  structure  which  is  often  mlstak^i  for  hardpan.  The 
type  is  of  residual  origin  and  derived  from  shales  and  conglomerate.  It  is  well 
drained  and  occupies  valley  ridges  and  foothills.  Apricots,  apples,  and  Ameri- 
can grapes  are  well  adapted  to  this  type. 

8ierra  fine  sandy  loiim.— The  type  consists  of  a  compact,  bright-red  to  deep- 
red  fine  sandy  loam,  from  2  to  6  feet  deep,  containing  numerous  angular  frag- 
ments of  feldspar.  It  is  underlain  by  a  compact,  heavy,  bright-red  clay  loam  or 
partially  weathered  parent  rock.  The  clay  loam  subsoil  may  be  oitir^y  absent, 
and  when  present  is  rarely  over  24  inches  in  depth.  The  surface  of  the  areas 
occupied  by  this  type  is  rolling  to  sharply  rolling  and  marked  by  courses  of 
small  intermittent  streams.  Bock  outcrop  is  of  common  occurrence.  The  type 
is  devoted  to  gracing  or  dry  farming  to  grains.  When  irrigated  the  deeper  and 
more  favorably  located  areas  should  prove  suitable  for  the  production  of 
grapes,  figs,  olives,  alfalfa,  and  possibly  citrus  fruita 

Bites  fine  sandy  loam,— -The  soil  is  of  a  rather  light  brown  color,  the  subsoil 
being  similar  in  color  and  character  of  material  and  underlain  by  bedrock  at  a 
depth  ranging  from  a  few  inches  to  6  feet  or  more.  The  type  is  of  residual 
origin  from  sandstone.  It  occupies  mountain  slopes  and  rolling  to  dissected 
footbilla  Where  sufficiently  deep  it  is  adapted  to  peaches,  cherries^  grapes, 
pears,  and  small  fruits. 


Area  and  distribution  of  the  fine  sandy  loams. 

SoUnune. 

State  or  area.1 

Acres. 

BitM  fin*  mmiiIt  loftin 

CallfomJa  2;  Oregon  4 

California  11.... 7. 

12,352 

^tm^  fl?Vi  sMOiay  Jo^i™ 

6,666 

Mfllbwim*  flt»fl  Vwidy  loam 

CalifomJaU 

4  160 

AmoM  fl««  sandy  loain 

c>1tf<nnia  n,     . 

2,940 

Total 

26,40B 

i  For  key  to  numbers  in  this  oolumn  see  p.  733. 
OBAVELLT  FINE  8ANDT  LOAM  PHASE. 

The  fine  sandy  loams  of  gravelly  character  in  the  Residual  province  are  of 
rare  occurrence,  having  been  encountered  so  far  in  but  one  series.  This  partic- 
ular type  is  of  undulating  to  rolling  topography  and  well  drained,  but  not 
favorably  situated  for  irrigation  and  rather  deficient  in  its  power  to  hold 
moisture.  It  is  usually  devoted  to  grazing  and  to  dry  farming  to  grains.  Small 
areas  in  California  are  used  for  the  culture  of  almonds,  apricots,  and  grapes. 

Owing  to  the  gravel  content,  the  gravelly  fine  sandy  loams  are  usually  of  more 
porous  structure  and  less  retentive  of  moisture  under  droughty  conditions  than 
the  normal  fine  sandy  loams.  The  former  are  consequently  not  so  well  adapted 
to  grains  or  fruit  crops  without  irrigation.  Where  Irrigation  is  practicable  or 
where  the  natural  moisture  supply  Is  adequate  they  are  well  adapted  to  peaches, 
almonds,  apricots,  and  oUier  early  stone  fruits. 

Sites  gravelly  fine  sandy  loam.— The  surface  soil  is  a  light-brown  fine  sandy 
loam.  The  subsoil  is  similar  to  the  soil  in  color  and  texture  and  is  underlain 
^t  depths  varying  from  a  few  Inches  to  6  or  more  feet  by  bedrock.  Both  soil 
and  subsoil  material  contain  small,  water-worn  pebbles  derived  from  the  parent 
rock.  The  type  is  of  residual  origin,  derived  from  sandstone  and  conglomerate. 
The  topography  is  gently  sloping  to  rolling  and  the  drainage  well  established. 
Wherexpf  sufficient  depth,  the  type  is  adapted  to  the  production  of  apples,  pears, 
and  pea\ches.  Much  of  the  type  is  too  shallow  to  be  used  for  tree  fruits  or  other 
deep-rooted  crops. 
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Area  and  distribution  of  the  graveUy  line  sandy  loam. 


Soil  name. 

State  or  area.i 

Acres. 

8itM  gnv^lj  fliM  "im^iy  loam. .... 

CaLifoniia25;  Oregon  4 

41,792 

>  For  key  to  numbers  in  this  column  see  p.  733. 

Loam  Group. 

The  soils  of  the  loam  group  occur  extensively  in  the  Residual  province  of  the 
Pacific  Coast  region. 

They  are  subject  to  the  usual  wide  variations  of  the  soils  of  the  province  in 
conditions  of  depth,  character  of  subsoil,  relation  to  drainage,  moisture  supply 
and  erosion,  topography,  etc.,  and  occur  under  wider  extremes  of  climate  than 
the  soils  of  the  previously  noted  groups.  The  greater  number  of  the  loam  types 
recognized  lie  in  the  foothill  districts  bordering  the  interior  valley  and  coastal 
valleys  of  California.  Some  of  these,  however,  are  of  local  occurroice  and  small 
extent  Other  members  of  the  group  occur  in  the  subhumid  regions  of  southern 
Oregon  and  western  Washington.  In  these  regions  the  loams  of  three  distinct 
soil  series  have  been  recognized,  two  of  which  are  fairly  extensive. 

In  the  humid,  heavily  forested  districts  much  of  the  areas  covered  by  the 
loams  are  rough  and  mountainous,  and  better  adapted  to  forestry  than  to  farm- 
ing. The  climate,  however,  favors  the  production  of  native  grasses,  hay,  and 
forage  crops,  and  where  the  topography  is  not  too  rough  and  broken  the  soils 
are  adapted  to  dairying.  Fruits  and  vegetables  can  be  grown  for  home  use,  and 
under  favorable  conditions  in  commercial  quantities.  In  Oregon  the  climatic 
conditions  are  less  suitable  to  dairsdng  and  to  hay,  grain,  and  forage  crops  than 
to  the  culture  of  orchard  fruits.  In  neither  of  these  districts  have  the  soils 
been  developed  to  any  extent. 

In  California  the  loams  are  usually  devoted  to  grazing  and  to  dry-farmed 
grain.  Conditions  are  not  favorable  for  dairying,  except  when  alfalfa  or  forage 
crops  may  be  grown  under  irrigation.  Fruit  production  has  been  developed  to 
only  a  small  extent,  but  the  areas  of  deeper  soils  under  irrigation  are  capable 
of  being  utilized  quite  extensively  in  favorable  localities  for  this  purpose. 

The  soils  of  this  group  are  usn«nlly  friable,  but  sometimes  of  rather  compact 
character,  with  a  tendency  to  puddle  when  wet  and  to  assume  unfavorable  con- 
ditions of  structure  where  improperly  handled.  Under  such  conditions  they  are 
usually  less  retentive  of  moisture  than  the  members  of  the  fine  sandy  loam  or 
sandy  loam  groups. 

Under  favorable  conditions  they  are  probably  somewhat  better  adapted  to 
forage  crops,  grains,  olives,  pears,  and  citrus  fruits  than  the  residual  soils  of 
lighter  texture.  In  the  development  of  intensive  agriculture,  irrigation  will  be 
desirable  or  necessary  in  most  of  the  arid  and  semi  arid  districts..  The  installa- 
tion of  irrigation  systems  would  generally  be  expensive  and  warranted  only 
in  the  areas  of  deeper  soil  more  favorably  located  for  the  growing  of  fruits. 
The  loam  soils  require  a  moderately  heavy  farming  equipment 

Altamont  loam. — The  soil  consists  of  a  brown  to  light-brown  loam.  The  sub- 
soil is  similar  to  the  soil  in  color,  texture,  and  structure.  This  material 
rests,  at  a  depth  of  2  to  3  feet,  on  light  yellow  to  yellowish-gray  material 
grading  into  sandstone  and  shale.  The  type  is  of  residual  origin  and  occupies 
rolling  to  rough  foothills.    It  is  used  for  grain  production  and  for  grazing. 

Arnold  loam. — ^The  soil  is  grayish  brown,  sometimes  of  a  somewhat  purplish 
hue,  to  dark  chocolate  brown  loam,  from  10  to  15  inches  deep,  in  places  grading 
Into  the  red  color  of  adjacent  soils  of  the  San  Joaquin  series  and  carrying  some 
coarse,  sharp  sand.  The  subsoil  is  a  heavy,  sticky,  light-brown  loam  or  clay 
loam  containing  coarse  sandy  material.  The  type  is  generally  less  retentive 
of  moisture  than^  the  Arnold  sandy  loam.  In  favorable  situations  it  is  adapted 
to  the  productfbn  of  dry-farmed  crops. 

Auburn  loam. — ^The  soil  is  a  red  loam  of  decidedly  silty  texture  and  of 
friable  structure,  although  sticky  when  wet.  The  subsoil  is  a  compact  clay  loam 
or  clay,  usually  of  a  deep  red.  The  subsoil  rests  upon  bedrock,  which  is  usually 
encountered  at  a  depth  of  less  than  6  feet  Rock  outcrop  and  angular  rock 
fragments  are  of  frequent  occurrence.  The  type  is  of  residual  origin,  derived 
from  amphibolities,  diabase,  and  related  rocks.  In  most  cases  it  is  not  favor- 
ably situated  for  irrigation,  and  In  many  places  the  natural  supply  of  moisture 
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is  inadequate  for  agricnlture.  Where  topography  and  other  oonditlona  permit, 
the  type  is  well  adapted  to  the  production  of  citrus,  deciduous,  and  small  fmitB. 
Tbe  type  is  usually  timbered,  except  over  the  shallow  and  arid  areas. 

Dauiion  loam, — The  soil  is  a  reddish-brown  sticky  loam,  usually  from  10  to  28 
inches  deep.  It  is  underlain  by  a  yellowish-brown  loam  or  sandy  clay  loam 
grading  at  various  depths  into  a  substratum  of  yellow  sandy  loam  resting  upon 
bedrock.  The  topography  is  rough  and  irregular,  often  broken  by  rock  out- 
crops, ridges,  steep  slopes,  and  ravines.  Drainage  is  somewhat  excessive. 
Valley  oak,  live  oak,  and  buckeye  flourish  along  hill  slopes.  The  more  levd 
areas  are  devoted  to  hay  and  grain. 

Diablo  loam.— The  soil  is  a  dark-gray,  compact,  sticky  loam.  The  subsoil  Is 
similar  in  color,  texture,  and  structure  to  the  soil,  and  is  underlain  by  a  sub- 
stratum of  light-colored,  impure,  argillaceous  sandstone.  The  type  is  of  residual 
origin.  It  occupies  the  summits  and  slopes  of  the  lower,  treeless  foothills,  and 
has  good  surface  drainage.  It  is  rather  impervious  to  moistuxf,  inclined  to 
check,  and  resembles  the  adobes  in  structure.  Underdrainage  is  poor.  Irriga- 
tion is  impracticable,  as  the  soil  is  often  shallow  and  unproductive.  The  type 
is  used  principally  as  grazing  land  and  to  some  extent  for  dry  ftirmlng. 

Melbourne  loam, — ^The  type  consists  of  a  brown  to  dark-brown  loam  about 
90  inches  deep  with  a  noticeable  content  of  shale  fragments,  underlain  by  a 
yellow  to  drab  subsoil  which  becomes  siltier  in  texture  with  increased  depth. 
Both  soil  and  subsoil  incline  to  an  adobe  structure,  especially  during  the  dry 
season.  The  soil  is  of  residual  origin  and  derived  predominantly  from  shales. 
Where  favored  by  topography  and  climatic  conditions  fair  crops  of  ihi^ 
colored  apples  and  apricots  are  produced. 

Olffmp^  loam, — The  soil  is  a  light-brown  to  brownish  loam  with  an  average 
depth  of  12  inches,  carrying  variable  amounts  of  decomposed  fragmeats  of 
basaltic  rock  and  soft  iron  pellets.  The  subsoil  is  of  loam  or  silty  loam  texture, 
similar  in  color  to  the  soil  material.  The  type  is  of  residual  origin  and  derived 
from  basaltic  rock.  Rock  outcrop  is  of  occasional  occurrence  along  the  steeper 
eroded  slopes  and  ridges.  The  topography  ranges  from  comparatively  levti  to 
rough  and  broken,  and  is  frequently  marked  by  evidences  of  landslides.  Much 
of  the  type  is  best  adapted  to  forestry,  but  the  more  level  areas  are  soltable  for 
dairying  and  for  the  production  of  oats,  potatoes,  clover,  timothy,  and  fruit 
crops. 

Bites  loam,— The  soil  is  of  rather  dark  brown  color,  with  a  reddish  tint,  and 
generally  free  from  gravel  or  rock  fragments.  The  subsoil  is  similar  in  color 
and  texture  to  the  soil  and  underlain  by  sandstone  at  depths  ranging  from  a 
few  Inches  to  6  feet  or  more.  The  type  is  of  residual  origin,  derived  from  sand- 
stone. The  topography  varies  from  sloping  to  rolling  or  sometimes  rough  and 
broken.  In  the  areas  so  far  mapped  the  soil  is  generally  shallow  and  treeless, 
and  of  moderately  sloping  topography.  The  deeper  areas  of  smoother  surface 
where  favorably  located  are  adapted  to  peaches,  vegetables,  and  small  fruits. 

Tolo  loam.— The  soil  is  a  light-brown  to  brown  loam  of  rather  fine  texture. 
The  subsoil  is  a  brown  to  reddish-brown  clay  and  is  underlain  by  bedrock,  which 
may  be  encountered  at  any  depth  below  6  inches.  Rock  outcrop  is  of  occasional 
occurrence.  The  type  is  of  residual  origin  and  derived  from  diabase  and  related 
rocks.  Much  of  it  is  of  rough,  mountainous  character  and  heavily  forested. 
Where  of  sufficient  depth  and  favored  by  climatic  conditions,  the  type  is  adapted 
to  pears,  apples,  and  grapes. 

Area  and  distribution  of  the  loams. 


Soil 


state  or  araa.i 


Aarm, 


OWmpiokMOi.., 
Tob  loam 


Arnold  loam. 
Altamantloam... 

Auburn  loam 

Melbourne  loam.. 

Diablo  loam 

sites  loam 

Daol  ton  loam — 


Washington  5, 7.. 

Oregon  4 

CflUfomklS 

California  0. 

CalilbmiaU 

CallfomlaU. 

Calitomia2 

Oregon  4 

CallfomiaS. 


Total.. 


SS4,38« 
87,680 
21,604 
9,0M 
8,612 
5,184 
8,900 
1,688 
1.280 


472,258 


>  For  key  to  numbers  in  this  column  see  p.  733. 
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8T0NT  LOAIC  PHA8B. 

This  phase  of  the  loam  group  of  soils  Includes  those  of  loam  texture  charac- 
terized hy  the  presence  of  stone  fragments  or  bowlders  in  sufflcl^t  quantities 
to  affect  materially  the  agricultural  value  of  the  land  or  its  adaptation  to 
cropa 

Wide  areas  of  stony  loam  have,  in  the  Besidual  province  of  the  Pacific  Ooast 
region,  been  encountered,  but  recognized  only  in  two  soil  series.  They  occur 
most  extensively  In  the  humid,  forested  districts  In  western  Washington. 
Owing  to  their  rough  topofotiphy  and  stony  and  rocky  character  they  are  best 
adapted  to  forestry,  only  areas  of  small  extent  being  suitable  for  agricultural 
purposes. 

Other  areas  occur  along  the  eastern  border  of  the  Interior  valley  in  Oali- 
fomia.  These  areas  are  sparsely  timbered  or  barren.  The  soils  are  shallow, 
stony,  unretentive  of  moisture  during  periods  of  drought,  and  generally  suit- 
able, only  for  grazing. 

The  stony  loam  soils  are  of  but  little  importance  in  the  province  and  capable 
of  utilization  or  development  only  within  relatively  narrow  limits. 

Arnold  stony  loam, — The  soil  is  a  heavy,  darlE-<!olored,  compact  loam  of 
smooth,  silty  texture,  from  6  to  30  inches  deep,  grading  into  a  light-red  loamy 
subsoil,  underlain  by  volcanic  muds  and  breccias.  The  surface  Is  generally 
strewn  with  rounded  andesitic  cobbles  and  bowldera  The  type  is  derived 
from  volcanic  andesitic  breccias  and  mud  flows.  It  generally  occupies  flat- 
topped  ridges  or  elevated,  nearly  level  table-lands.  The  tyx>e  sometimes  sup- 
ports a  sparse  growth  of  brush  or  timber,  but  is  usually  treeless.  Local  de- 
pressed areas  are  poorly  drained.  The  ^pe  is  usually  sliallow  and  unpro- 
ductive, and  used  mainly  for  grazing. 

Olympic  stony  loam. — ^The  soil  is  a  light-brown  to  medium-brown  heavy  loam 
or  clay  loam,  the  immediate  surface  being  dark  colored,  owing  to  accumulation 
of  organic  matter.  The  subsoil  material  which  occurs  at  depths  ranging  from 
1  to  6  feet  is  noticeably  lighter  in  color  than  the  soil,  and  consists  of  a  compact 
clay  loam  or  silty  clay  loam.  Angular  basaltic  rock  fragments  and  iron  con- 
cretions are  found  throughout  the  type  and  rock  outcrop  Is  frequently  encoun- 
tered, particularly  along  the  steeper  or  eroded  slopes  and  ridges.  The  type  is 
of  residual  origin,  being  derived  from  basaltic  rock.  It  occupies  rough,  hilly, 
or  mountainous  areas,  usually  heavily  forested,  and  only  limited  areas  of  com- 
paratively level  character  are  suitable  for  agricultural  purposes  Drainage  is 
well  established. 

Area  and  distraction  of  the  stony  loams. 


Soil  name. 

State  or  ana.1 

Aona. 

OlvniDio  stonv  loom 

Wa«Mngton  7 . . . , 

MS,(MO 

AmoM  fftvny  loam 

CaUfornlalS 

30,080 

Total 

608, lao 

^  For  key  to  numbers  in  this  oolumn  see  p.  783. 
LOAM  ADOBE  PHASE. 

The  loam  adobe  phase  of  the  loam  group  is  confined  to  a  single  series  of  soils 
and  to  the  semlarid  foothill  sections  of  the  Sierra  Nevada  Mountains  adjacent 
to  the  interior  valley  in  Oalifomia. 

The  soil  is  characterized  by  the  usual  structural  features  of  adobe  soils.  It 
is  sticky  and  tenacious,  when  wet  it  readily  puddles,  and  bakes  hard  and  checks 
during  hot,  dry  periods.  A  large  proportion  of  the  loam  adobe  areas  so  far 
mapped  is  rough  and  stony  and  broken  by  rock  outcrop.  For  this  reason,  and 
because  of  its  shallow  depth,  it  is  not  well  suited  to  agriculture.  The  deeper 
areas  of  favorable  topography  are  usually  devoted  to  the  production  of  grain 
«nd  grain  hay  without  irrigation.  The  rougher  areas  are  used  for  pasture. 
The  soil  has  a  high  water-holding  capacity,  and  when  in  favorable  structural 
condition  is  retentive  of  moisture.  A  well-granulated  structure  can  be  main* 
tained  by  proper  methods  of  cultivation,  and  under  intensive  methods  suitable 
areas  may  be  used  for  the  production  of  table  and  vTlne  grapes,  and  possibly 
for  the  later  tree  fruita 
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The  soil  requires  heavy  farming  equipment,  and  it  is  difficult  to  handle  except 
under  the  most  favorable  moisture  conditions.  In  physical  character  and  rela- 
tion to  crop  adaptation  it  is  more  nearly  related  to  the  soils  of  heavier  texture 
than  to  the  members  of  the  sandy-loam  group. 

Sierra  loam  adobe. — The  soil  is  a  dark-red.  hea^T  loam,  of  close,  compact 
adobe  structure,  very  sticky  whoi  wet,  readily  puddled,  and  inclined  to  check 
upon  exposure.  The  subsoil  is  a  red  to  dark-red  heavy  adobe.  The  type  is 
derived  mainly  from  the  weathering  of  underlying  gabbro-dlorlte  rock,  which 
frequently  outcrops  in  angular,  rugged  ledges  over  extensive  areaa  It  usually 
occupies  high,  rugged  hills  and  Intervening  valleys  and  is  frequently  covoed 
with  a  dense  growth  of  brush  or  small  timber.  The  deeper  areas  possess  well- 
developed  moisture-retaining  properties  and  are  adapted  to  grainys,  hay,  and 
grapes,  with  or  without  irrigation. 

Area  and  dietrilmUon  of  the  loam  adobe. 


Boil  name. 

Stete  or  area-i 

Aera. 

Bi«m  Iffltm  A4ob« 

Califomte  18 

1II,M4 

>  For  key  to  number  in  this  column  see  p.  733. 

Silt  Loam  Gboup. 

The  silt  loams  occupy  a  relatively  small  area  in  this  province,  only  a  single 
soil — ^the  Olympic  silt  loam — ^having  been  mapped  to  this  time. 

This  type  is  found  only  in  the  humid,  heavily  forested  sections  of  western 
Washington.  A  large  proportion  of  the  area  is  of  rough,  hilly,  or  mountainous 
topograi^y  and  best  suited  to  forestry.  The  type  includes,  however,  some 
extensive  areas  capable  of  being  utilized  for  farming  purposes  and  adapted  to 
the  production  of  oats,  hay,  and  forage,  the  growth  of  these  crops  being  favored 
by  a  moist,  cool  climate. 

Apples  and  small  fruits  and  late  or  ]^vy  vegetables  can  probably  be  grown 
successfully  on  areas  of  deeper  soil  and  even  surface,  permitting  Intenaive  cul- 
tivation. The  soil  is  at  present  utilized  for  agriculture  only  to  a  limited  extent 
In  adaptation  to  crops  it  does  not  depart  greatly  from  the  loam  memb»  of  the 
same  series.  It  is  friable  under  cultivation  and  is  usually  well  drained  and 
capable  of  being  maintained  In  a  favorable  state  of  cultivation  by  means  of  the 
average  farming  equipment  Owing  to  frequent  rough  topography  and  to  lack 
of  adequate  roads  and  transportation  facilities,  however,  heavy  draft  stock 
will  be  necessary,  and  the  production  of  Intensively  cultivated  or  perishable 
products  Is  not  practicable  under  present  conditions. 

Olympic  eilt  loom.— The  soil  Is  of  light-brown  color,  usually  vTith  a  reddish 
tint,  from  15  to  16  inches  deep,  though  the  immediate  surface  is  often  locally 
of  dark-brown  color,  owing  to  large  organic  matter  content  The  subsoil  is  a 
light-brown  to  yellowish-brown  silty  clay  loam.  The  type  is  of  residual  origin, 
derived  from  basaltic  rock,  and  occupies  elevated  table-lands  or  rough,  mountain- 
ous areas.  Favorably  located  areas  are  suitable  for  dairying,  general  farming 
and  fruit  growing. 

Area  and  distribution  of  the  silt  loam. 


Soil  name. 

State  or  araui 

Acne. 

Olympic  sflt  kwrn 

39,434 

>  For  key  to  number  in  this  column  see  p.  733. 
SILTY   CLAY   lOAM   PHASE. 

The  silty  clay  loams  of  the  Residual  province  of  the  Pacific  coast  region 
occur  more  frequently  and  are  more  extensively  developed  than  the  soils  of 
the  silt  loam  group.  They  are,  however,  confined  to  the  heavily  forested  humid 
region  in  the  northwestern  part  of  the  province.     They  are  subject  to  wide 
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rariation  In  topography,  depth  of  soil,  and  other  factors  limiting  or  modifying 
their  adaptation  to  crops. 

Only  a  small  proportion  of  the  area  surveyed  has  been  used  for  agriculture, 
as  much  of  the  rougher  and  mountainous  regions  are  topographically  unfitted 
for  agriculture  and  best  left  in  forest.  Bztensive  areas  occur,  however,  which, 
so  far  as  topography  or  physical  characteristics  of  the  soil  are  concerned,  may 
be  profitable  for  a^culture.  Climatic  conditions  are  generally  favorable  to 
the  production  of  native  grasses,  oats,  clover,  timothy,  and  other  hay  and 
forage  crops»  to  which  the  soils  are  well  suited.  Thus,  dairying  may  be  ex- 
tended upon  these  soils.  Over  many  of  the  areas  covered  by  the  sllty  clay 
loam  the  production  of  less  highly  concentrated  farm  products  or  of  perishable 
fruits  or  vegetables  is  impracticable,  owing  to  undeveloped  transportation 
facilities.  Apples,  small  fruits,  and  late  vegetables  may  be  grown,  however, 
under  favorable  local  conditions  of  topography,  location,  and  climate.  The 
soils  are  generally  friable,  retentive  of  moisture,  and  well  drained.  A  rather 
heavy  farming  equipment  will  be  necessary  in  their  development,  owing  to 
their  compact  structure,  prevailing  rough  topography,  and  the  difficulty  of 
hauling  over  hilly  roads. 

Aiken  silty  day  loam. — ^The  type  consists  of  a  reddish-brown  to  dark-brown 
silty  clay  loam  underlain  at  a  depth  of  10  to  12  inches  by  a  reddish-brown  to 
brown  silty  clay  loam  subsoil,  which  usually  becomes  heavier  in  texture  and 
more  compact  in  structure  with  depth.  Fragments  of  basaltic  rock  are  found 
throughout  the  soil  section.  The  topography  is  comparatively  level  to  rolling. 
The  type  is  mainly  in  forest,  only  a  comparatively  small  proportion  being  de- 
voted to  agriculture.  A  large  part  of  it  can  be  placed  under  cultivation,  grains, 
hay,  vegetables,  and  tree  fruits  being  best  suited  to  the  soU. 

Meltoume  sUty  clay  loam.— The  soil  is  a  light-brown  to  dark-brown  silty  clay 
loam,  usually  sticky  when  wet,  but  friable  under  cultivation.  It  often  contains 
soft  rock  fragmoits  and  iron  pellets.  The  subsoil  is  a  yellowish-brown  to 
brown  and  sometimes  mottled  clay  loam,  which  rests  upon  bedrock.  The  type 
is  residual  in  origin,  and,  where  mapped,  heavily  forested.  Where  surface  con- 
figuration and  climatic  conditions  permit,  the  deeper  areas  are  adapted  to 
grain,  hay,  and  fruit  crop& 

Olympic  9Uty  clay  loam.— The  soil  is  a  light-brown  to  medium  brown  silty 
day  loam  of  friable  structure,  6  to  24  inches  deep.  Accumulations  of  organic 
matter  frequently  give  the  immediate  surface  a  dark-brown  color.  The  subsoil 
is  a  compact,  yellowish-brown  to  brown  silty  loam  or  silty  clay,  which  rests 
upon  bedrock  at  depths  ranging  from  1  to  6  feet  or  more.  Small  quantities 
of  angular  to  subangular  rock  fragments  are  found  upon  the  surface  and  mixed 
with  the  soil  and  subsoil.  Rock  outcrop  occasionally  occurs.  The  type  is  of 
residual  origin  and  derived  from  basaltic  rock.  The  topography  ranges  from 
rolling  to  rough  and  mountainoua  The  soil  is  well  drained,  but  retentive  of 
moisture,  and  under  favorable  conditions  of  topography  and  climate  is  adapted 
to  the  production  of  general  fiirm  and  fruit  crops.  At  present  little  of  it  is 
used  for  farming. 

Area  and  distribution  of  the  sUty  clay  loams. 
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>  For  key  to  numbers  in  tbisooliimn  see  p.  788. 
Clat  LoAif  Group. 

Clay  loam  soils  have  been  encountered  in  the  Residual  province  under  four 
series.  Two  of  these  clay  loams  have  been  mapped  in  the  Sierra  Nevada  foot- 
hills and  cover  extensive  areas  of  roDing  to  rough  and  broken  lands  bordering 
the  great  interior  valley.  Another  has  been  encountered  near  the  interior  val- 
leys of  southern  Oregon.  The  most  widely  distributed  member  of  the  group  be- 
longs to  the  Altamont  series,  and  is  encountered  in  the  coastal  districts  of 
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California  and  aoathem  Oregon.  It  is  subject  to  a  much  greater  range  In  climatic 
conditions  tban  the  other  members  of  the  group,  all  of  which,  however,  vary 
locally  in  dlmate,  topography,  drainage,  moisture  supply,  depth,  and  otber 
important  features. 

In  the  humid  districts  of  Oregon,  oats,  wheat,  and  clover  and  other  hay  crops 
are  the  principal  products,  although  the  soil  has  been  used  for  farming  only  to  a 
limited  extent  Local  areas  are  well  adapted  to  apples,  pears,  plums,  and 
bramble  or  bush  fruits,  while  transportation  CacUities  and  climatic  conditions 
favor  the  production  of  dairy  products.  In  the  coastal  districts  of  California, 
wheat  and  barley,  frequ«Qtly  cured  for  hay,  are  the  most  extensively  grown 
products  of  the  clay  loams.  The  yields  are,  however,  rather  low,  except  in 
usually  favorable  seasons,  much  of  the  land  being  steep,  broken,  or  excessively 
drained,  and  the  soil  often  shallow  and  unretentlve  of  moisture.  Under  favor- 
able local  conditions  of  climate,  however,  suitable  areas  produce  excellent  crops 
of  apples  and  pears,  and  where  capable  of  irrigation,  of  strawberries  and 
bramble  fruits. 

In  the  interior  districts  of  southern  Oregon  and  California,  extensive  areas 
of  the  clay  loams  are  of  shallow,  rocky  character,  or  of  rough  topography  and 
utilised  only  for  grazing  or,  where  machinery  can  be  used,  for  the  production 
of  sliallow-rooted  grain  and  grain  hay  crops.  The  deeper  and  less  broken  areas 
have  in  certain  districts,  however,  been  highly  developed  in  the  production  of 
grapes,  cherries,  peaches,  pears,  and  apples,  and  where  fkvored  by  local  climatic 
conditions  are  suitable  for  citrus  fruits.  With  the  practice  of  more  intensive 
and  elllcient  cultivation  and  the  development  of  irrigation  where  possible  the 
production  of  fruits  in  suitable  areas  is  capable  of  much  further  extension. 

The  soils  of  this  group  are  usually  sticky  when  wet  and  require  frequent  and 
thorough  cultivation  for  the  maintenance  of  a  favorable  condition  of  tilth.  Tliey 
are  retentive  of  moisture  under  proper  management,  usually  well  drained,  and 
where  of  suitable  depth,  topography,  and  location,  are  adapted  to  grains,  hay, 
and  forage  crops,  late  table  and  wine  grapes,  apples,  pears,  bramble  fruits,  and 
the  late  stone  fruits.  While  less  excessively  drained  than  the  soUs  of  lighter 
texture  of  this  province  and  of  somewhat  later  character,  they  are  sometimes  so 
situated  with  regard  to  good  drainage  and  freedom  from  frosts  as  to  successfully 
compete  in  the  production  of  moderattiy  early  fruit  products  with  soils  normally 
better  adapted  to  early  fruit  production,  but  occupying  lower,  less  well  drained, 
and  more  exposed  positions. 

A  rather  heavy  farming  equipment  is  required  for  their  effective  and  econom- 
ical management 

AUamont  clay  loam. — ^The  soil  is  a  light-brown  to  dark-brown  clay  loam  from 
6  to  80  inches  deep,  containing  in  places  considerable  quantities  of  angular  rock 
fragments.  It  is  underlain  by  a  yellow  clay  loam  or  silty  clay  loam  which  rests 
up<m  bedrock  at  varying  depths  up  to  6  feet.  When  dry  the  surface  soil  occa- 
sionally shows  shades  of  yellow  or  reddish  yellow  and  approaches  an  adobe 
structure.  The  type  is  of  residual  origin  and  derived  from  shale  rocks.  The 
surface  is  sloping  to  hilly,  and  dissected  by  gulches  and  ravines,  often  so  steep 
as  to  preclude  cultivation.  Drainage  is  naturally  excessive,  but  the  soil  is  re- 
tentive of  moisture.  It  is  often  covered  by  a  dense  growth  of  live  oak,  poison 
oak,  and  a  variety  of  shrubs  and  trees,  or  in  humid  districts  is  heavily  forested. 
Areas  capable  of  cultivation  are  devoted  to  dry-farmed  hay  and  grain,  the  re- 
mainder being  used  mainly  for  pasture.  Apples,  pears,  berries,  and  bush  fruits 
are  grown  to  a  small  extent  in  areas  of  heavier  rainfall. 

Aulmm  clay  loom.-— The  loam  is  a  bright-red  to  deep-red  silty  clay  loam. 
It  is  decidedly  sticky  when  wet  and  tends  to  puddle  and  bake  upon  exposure, 
but  is  friable  under  cultivation.  The  subsoil  is  a  somewhat  deeper  red  than  the 
soil  and  of  slightly  heavier  texture  and  more  compact  structure.  It  is  underlain 
by  bedrock,  usually  at  a  depth  of  less  than  6  feet  Rock  outcrop  is  of  frequent 
occurrence,  and  angular  rock  fragments  are  found  in  both  soil  and  subsoil. 
The  type  is  of  residual  origin,  being  derived  from  diabase,  amphibolites,  and 
related  rocks.  Much  of  the  type  is  too  rough  and  broken  and  of  too  shallow 
dc^th  to  permit  of  cultivation.  The  deeper  areas  of  favorable  topography  and 
climatic  conditions  are  well  adapted  to  fruits  and  extensively  utilized  for  the 
production  of  olives,  grapes,  and  other  fruits.  The  type  constitutes  one  of 
the  most  imporiant  deciduous  fruit-producing  soils  of  the  northern  and  central 
foothill  region  in  California. 

Daultan  cHay  loam, — ^The  type  consists  of  a  light-brown  to  light  reddish  brown 
compact  clay  loam  resting  on  a  subsoil  of  similar  material  underlain  by  dis- 
integrated and  partially  weathered  parent  rock  consisting  mainly  of  schist  with 
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indoded  quartz.  Tbe  surfiice  ia  rolling  to  hilly  with  frequent  rock  outcrops 
appearing  as  congpiciious  lenses  or  masses  of  light-colored  quartz  occupying  the 
summits  of  rounded  or  sloping  hills.  This  type  is  utilized  mainly  for  grazing, 
but  small  areas  of  level  surftice  are  devoted  to  dry-fanned  grains.  It  is  not  an 
important  agricultural  type,  though  small,  favorably  situated  areas  could, 
under  irrigation,  be  utilized  for  the  production  of  fruits. 

OHffnpfc  clay  loom.— The  soil  is  a  light-brown  to  brown  clay  loam  from  12 
to  2i  inches  deep,  of  compact  structure  and  somewhat  sticky  when  wet  The 
subsoil  is  a  compact  clay  or  day  loam  of  the  same  color  as  the  soil  resting 
upon  bedrock  at  a  depth  of  1  to  6  or  more  ftot.  The  type  is  of  residual  origin, 
being  derived  from  basaltic  rock,  and  occupies  sloping  to  hilly  and  broken 
areaa  It  is  usually  well  drained,  and  where  of  sufficient  depth  and  capable  of 
cultivation  is  suitable  for  the  production  of  general  farm  crops  and  fruita 

Area  and  distribution  of  the  clay  loams. 
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i  For  key  to  niimban  In  thJs  oolumn  800  p.  788. 
STORT  CLAT  LOAM  PHASE. 

This  phase  includes  the  clay  loam  soils  of  the  Residual  province  marked  by  the 
presence  of  stone  fragments  or  bowlders  in  such  quantities  as  to  render  this 
feature  an  essential  characteristic  of  the  type  and  to  limit  or  modify  the  value 
of  the  soil  for  agriculture. 

Soils  of  this  character  have  been  recognized  by  the  soil  survey  in  two  soil 
series  only.  The  usual  influence  of  the  stone  content  in  the  silty  clay  loams, 
where  not  too  excessive  and  where  other  conditions  are  favorable,  is  to  render 
the  soil  more  porous,  less  retentive  of  moisture,  and  better  adapted  to  fruits  or 
other  products  requiring  well-drained,  moderately  early  soil&  In  this  province, 
however,  the  soils  recognized  under  the  stony  clay  loams  are  generally  of  rough, 
broken  topography.  They  often  occupy  elevated,  rugged,  mountainous  districts, 
are  fre^piently  marked  by  landslides,  and  are  of  shallow  depth  and  very  stony. 
Only  ^e  deeper  soils  of  less  bixAen  contour  are  suited  to  agriculture.  They 
are  of  minor  agricultural  importance  and  best  adapted  to  forestry  and  to 
grazing. 

Dauiton  stony  day  loam, — The  type  consists  of  10  to  24  inches  of  brown  or 
reddish-brown  clay  loam,  underlain  by  light-brown  clay  loam,  which  persists 
until  the  underlying  rock  is  encountered  at  an  average  depth  of  86  to  48  inches. 
When  dry,  the  soil  is  a  grayish  yellow  or  light  brown.  Where  the  soil  cov- 
ering is  shallow,  the  clay  loam  subsoil  is  often  wanting,  and  there  is  a  layer  of 
yellowi^  sandy  loam  immediately  above  the  rock.  Small  angular  rock  frag- 
ments are  found  in  both  soil  and  subsoil  in  large  quantities.  Over  a  large  part 
of  the  tn^  there  is  only  a  shallow  covering  of  soil  over  the  rock,  while  out- 
crops are  numerous,  especially  on  the  steep  slopes.  The  type  is  of  residual 
origin,  derived  from  schists.  *It  occupies  rough  and  hilly  areas  with  narrow 
ridges.  Drainage  is  excessive.  The  native  v^^etation  consists  of  field  and 
live  oak  and  buckeye.    The  type  is  devoted  mainly  to  grazing. 

Olympic  stony  clay  loam. — The  soil  is  a  light-brown  to  medium-brown  clay 
loam  and  usually  extends  to  a  depth  of  12  to  18  inches.  The  subsoil  is  a 
Itght-brown  to  yellowish-brown  heavy  clay  loam.  This  is  underlain  by  basaltic 
bedrock  at  depths  ranging  from  a  few  inches  to  several  feet.  The  ^pe  is  of 
shallow  depth  upon  the  steeper  slopes,  and  outcrops  of  the  underlying  rock 
frequently  occur.  Both  soil  and  subsoil  material  usually  contain  a  variable 
amount  of  small  iron  pellets  and  weathered  angular  fragments  of  basalt,  some 
of  the  latter  being  from  2  to  4  feet  in  diameter.  The  type  is  of  residual  origin 
and  derived  from  basaltic  rock.    Drainage  is  well  established  and  sometimes 
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excesaiye.    The  rocky  character  of  the  soil,  Its  aTerage  shallow  depth,  and  the 
steep,  broken  topography  render  the  tjpe  of  small  agrlcoltnral  value. 

Area  umd  dUtribvUon  of  the  9t(m/y  day  loame. 
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1  For  key  to  numbers  in  this  column  tee  p.  733. 
OLAT  LOAM  ADOBE  PHASE. 

In  the  residual  day  loam  adobe  soils  of  the  Pacific  Ckmst  region,  the  adobe 
characteristics  of  structure  are  highly  developed.  The  soils  are  exceedingly 
tenacious  when  wet  paddle  readily,  and  tend  to  bake  and  check  eztensiTely 
upon  drying.  Gultiyation  is  diflfeult  except  under  proper  moisture  conditions. 
When  in  a  favorable  condition  of  moisture,  however,  the  soils  are  readi^  tilled, 
friable,  and  frequently  acquire  during  the  dry  season  a  granulated  surface 
structure  which  checks  evaporation.  This  raiders  them  retentive  of  moisture 
and  well  adapted  to  dry-farmed  crops. 

Surface  drainage  is  well  developed  and  often  excessive,  but  underdralnage  is 
restricted  owing  to  the  heavy,  relatively  impervious  character  of  the  subsoil. 
This  makes  the  soils  cold  and  late.  The  topography  varies  from  gently  undu- 
lating or  rolling  to  hilly  and  broken.  The  clay  loam  adobes  have  been  encoun- 
tered only  in  the  semiarid  foothill  districts  in  the  vicini^  of  the  Interior  and 
coastal  valleys  of  Galifomia.  The  surface  is  usually  treeless.  Lands  of  this 
lype  are  utilised  almost  exclusively  for  grazing  and  the  production  of  grain  and 
grain  hay.  The  larger  portion  of  it  is  not  favorably  situated  for  irrigation  and 
hence  not  adapted  to  intensively  cultivated  crops.  More  favorably  situated 
areas  could  probably  be  utilised  for  the  production  of  pears,  and  some  of  the 
more  elevated  and  ragged  areas  for  the  growing  of  eucalyptos  or  other  f6rest 
trees. 

The  clay  loam  adobes  are  best  suited  to  grains  and  general  farm  crops  where 
topographic  and  climatic  conditions  are  favorable.  Owing  to  their  heavy  struc- 
ture they  are  not  adapted  to  general  fruit  culture,  and  in  use  are  more  closdy 
related  to  the  soils  of  the  clay  group,  and  to  the  clay  adobe  phase.  They  require 
the  heaviest  farm  equipment,  such  as  is  suitable  to  refractory  soils,  hlUy 
topography,  and  an  extensive  system  of  fiirming. 

Diablo  clay  loam  adobe, — The  soil  is  a  sticky  day  loam  of  dense  adobe  struc- 
ture^ varying  in  color  from  chocolate  brown  or  dark  gray  to  nearly  black.  The 
upper  subsoil  is  of  dark-gray  or  black  color  and  similar  to  the  soil  material  in 
texture  and  structure.  It  is  usually  calcareous  and  often  marly.  It  is  under- 
lain at  an  average  depth  of  about  3  feet  by  a  deeper  subsoil,  consisting  of  a 
compact,  red  clay,  or  clay  loam  adobe,  or  occasionally  by  indurated  red  day, 
iron  hardpan.  Small  water-worn  pebbles  are  frequently  found  in  the  surface 
soil.  The  type  is  residual  in  origin,  being  derived  mainly  from  shale,  with 
some  sandstone  and  conglomerate.  It  occupies  undulating  to  rough  foothills 
and  has  good  surface  drainage.  On  account  of  its  rough  surface  it  is  unsulted 
to  irrigation,  and  is  devoted  to  grazing  and  the  production  of  dry-farmed  grain. 

Melbourne  clay  loam  adobe, — ^The  type  consists  of  20  to  90  inches  of  black  or 
very  dark-brown  clay  loam  adobe  or  sandy  clay  adobe,  underlain  by  a  yellow 
day  loam  to  a  depth  of  4  feet  which  grades  into  a  mass  of  partly  decomposed 
shale  fragments  and  gravel  extending  to  a  depth  of  6  feet  or  more.  The  type 
Is  a  residual  soil  derived  from  decomposing  shalea  Where  mapped  it  oocuj^es 
lower  foothill  slopes  and  valley  plains,  is  treeless,  and  devoted  to  grain  crops 
and  pasturage. 
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Area  and  disiriJmtian  of  the  clay  loam  adobes. 
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>  For  key  to  numbers  in  this  column  see  p.  788. 
Clay  Gboup. 

The  soils  of  the  clay  group  are  less  extenslyely  developed  than  are  many  of 
the  prevlonsly  described  resldnal  soils  of  the  proTince.  Three  types  have  been 
mapped,  and  these  are  confined  to  the  snbhumld  and  hnmld  districts  in  Oregon 
and  Washington.    They  are  derived  predominantly  from  basic  rocks. 

The  larger  proportion  of  the  area  included  Is  of  hiUy  or  mountainous  to- 
pography. The  soil  mantle  Is  shallow  and  landslides  frequent  For  these, 
reasons  the  development  of  agriculture  has  been,  slow,  and  the  greater  part  of 
the  soils  are  stUl  in  forest  The  group  requires  heavy  farming  equipment 
Where  capable  of  cultivation  the  soils  are  adapted  to  grains,  inclndlng  wheat, 
oats,  and  barley,  and  to  clover,  vetch,  and  timothy.  Areas  subject  to  erosion 
are  best  used  for  forestry  or  for  permanent  cover  cropa 

Aiken  da/y, — ^The  soil  consists  of  a  dark  reddish  brown  to  dark  brick  red 
sticky  and  tenacious  clay,  from  6  to  15  inches  deep.  The  subsoil  is  a  heavy 
day  loam  or  day  of  bright  Indian-red  to  dark-red  color,  extending  to  the  d^h 
of  3  feet  or  more  and  underlain  by  parent  rock.  The  surface  2  or  8  inches  of 
the  type  often  carries  an  appreciable  amount  of  fine  sand,  representing  waste 
from  the  finer  material,  and  accumulations  of  organic  matter  impart  a  dark 
color  to  the  soil.  Rounded  or  subangular  fragments  of  igneous  rocks,  from  6 
to  12  inches  in  diameter,  are  found  in  the  surface,  but  not  in  suffldent  amounts 
to  interfere  with  cultivation.  The  soil,  which  is  of  residual  origin,  is  derived 
from  tMLsaltic  rocks.  The  type  occupies  steep,  rocky  hill  or  mountain  slopes  to 
undulating  or  moderately  sloping  areas  near  the  base  of  hills  and  ridges  and 
in  the  humid  areas  Is  covered  with  forest  Little  of  It  is  at  present  deared  or 
farmed,  and  the  rougher  areas  are  adapted  only  to  forestry  or  grazing.  The 
more  moderate  slopes  when  cleared  are  suitable  to  the  production  of  grain  and 
hay  crops. 

Melltoume  clay. — ^The  soil  is  a  reddish-brown  to  dark-gray  clay  from  10  to  18 
inches  deep  carrying  in  places  quantities  of  gravel  and  angular  rock  fragments. 
The  subsoil  is  a  compact  yellow  to  light-brown  clay  or  clay  loam,  resting  upon 
bedrock  at  from  8  to  6  feet  or  more.  The  type  is  of  residual  origin  and  derived 
from  sandstone  and  interbedded  shale  and  conglomerate.  Rock  outcrop  is  of 
occasional  occurrence.  Drainage  Is  wdl  established.  The  topography  varies 
from  rolling  or  undulating  to  steep,  rocky,  and  dissected.  Where  well  supplied 
with  moisture  and  of  sufficient  depth  the  type  Is  forested.  It  is  not  eztoisively 
devoted  to  agriculture,  although  utilized  to  some  extent  for  grazing  or  for  hay 
crops. 

Olympic  clay, — ^The  soil  Is  a  light-brown  to  brown  clay,  sticky  and  waxy 
when  wet,  and  from  12  to  15  inches  deep.  Locally  the  immediate  surface  is 
quite  dark  owing  to  the  presence  of  much  organic  matter.  The  subsoil  is  a 
loam  or  slightly  mottled,  heavy,  plastic  clay.  Rock  fragments  and  iron  pellets 
are  a  common  constituent  The  type  Is  of  residual  origin  and  derived  from 
basaltic  rock.  It  frequently  includes  a  large  amount  of  landslide  material.  The 
topography  varies  from  comparatively  level  to  steep  and  broken.  The  type  is 
well  drained.  It  has  been  developed  to  agriculture  to  but  a  limited  extent 
Where  capable  of  cultivation  it  Is  adapted  to  the  general  farm  cropa 
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>  For  key  to  oomben  in  this  ootumn  see  p.  733. 
STOITT  OLAT  PHASE. 

8loBy  day  soifai  hare  been  recognised  in  this  proyinoe  only  in  one  series, 
which  Is  confined  to  the  hnmid,  forested  districts  of  western  Washington. 

The  type  here  found  is  of  rooi^  broken  topography,  and  much  of  the  areas 
osvered  are  best  adapted  to  forestry,  owing  to  their  inaccesstbllity  and  lack  of 
transportation  facilities,  to  the  frequently  excessive  amounts  of  stone,  and  the 
shallowness  of  the  soil  material  The  soil  is  excessively  drained  and  somewhat 
8irt>ject  to  erosion  If  cleared  and  devoted  to  cultivated  crops.  It  is  not  at  present 
osed  for  agriculture.  Local  areas  are  suitable  for  dairying  and  for  the  produc- 
tl«B  of  oats,  hay,  and  forage  crops,  and  occasionally  of  tree  or  small  fruits. 
The  type  does  not  depart  greatly  in  crop  adaptation  from  the  members  of  the 
day  group  of  the  same  series  although  somewhat  more  promising  for  the 
culture  of  fruits  and  vegetables. 

A4keti  $t<mp  okiy.--The  soil  is  a  clay  of  dark  reddiah-brown  color  and  compact 
Structure.  It  usually  contains  a  large  amount  of  basaltic  rock  fragmoita.  The 
subsoil  is  a  red  to  reddish-brown  heavy  day.  Along  the  steeper  sk>pes  tbe  sou 
material  is  shallow  and  underlain  by  bedrock  near  the  surface  or  frequently 
marked  by  rock  outcrop.  The  type  is  of  residual  origin  and  derived  from 
basaltic  rock.  The  topography  is  usually  steep  and  broken  and  much  of  the 
tarpe  Is  of  little  agricultural  Importance  and  best  adapted  to  forestry.  Drainage 
la  well  established  and  frequently  excessive  over  the  steeper  areas.  Where 
ospable  of  cultivation  the  type  is  adapted  to  dairying,  hay  and  forage  crops^ 
and  sometimes  to  fruit. 

Area  and  distribution  of  the  stony  day. 
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^  For  key  to  number  in  this  column  see  p.  738. 
CLAT  ADORE  PHASE. 

The  clay  adobe  soils  of  the  Residual  province  are  of  much  more  widespread 
and  frequent  occurrence  than  those  of  the  clay  group.  They  are  confined  to  the 
subhumid  and  semiarid  foothill  districts  surrounding  the  interior  valleys  in 
Oregon  and  California  and  adjacent  to  the  coastal  valleys  in  the  latter  State. 

In  structure,  drainage  and  tillage  conditions,  power  to  retain  moisture,  and  in 
crop  adaptation  the  clay  adobe  soils  are  similar  to  the  clay  loam  adobes. 

The  former  are  subject  to  much  variation  in  depth  and  character  of  topography, 
but  in  many  places  they  are  shallow  and  of  steeply  rolling  to  rough  broken 
character  and  best  adapted  to  grazing  or  to  forestry.  Where  utilized  they  are 
generally  devoted  to  pasturage  or  the  production  of  dry-farmed  wheat,  barley, 
and  grain  hay.  While  retentive  of  moisture  under  favorable  conditions,  the 
soils  are  cold,  wet,  and  late,  and  often  deficient  in  moisture,  owing  to  excessive 
surface  drainage,  sliallow  character,  and  to  unfavorable  structure.  They  require 
heavy  farming  equipment. 

Aiken  clay  adobe. — ^The  soil  consists  of  a  dark-red  to  reddish-brown  heavy, 
tenacious  clay  of  adobe  structure,  the  surface  few  inches  often  being  dark 
brown  in  color,  owing  to  accumulations  of  organic  matter.  The  subsoil  is  of 
bright-red  to  brick-red  color  and  of  heavy  compact  character,  and  underlain  at 
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shallow  depths  by  basaltic  bedrock.  Rock  outcrop  and  basaltic  rock  firagments 
varying  in  slse  from  small  gravel  to  bowlders  frequently  occur.  The  type  is 
residual  from  basaltic  rock.  Drainage  is  well  established  and  frequently  exces- 
sive, but  the  soil  is  ret^itive  of  moisture.  Owing  to  its  shallow  character  and 
the  predominant  rough  topography  the  type  Is  of  minor  agricultural  importance, 
but  where  of  sufficient  dept2i  and  capable  of  cultivation  it  is  adapted  to  th^  pro^ 
dnction  of  general  farm  or  fruit  crops  suited  to  the  locali^  and  to  soils  of  heavy 
texture. 

Altamont  day  adobe.— The  soil  is  a  brown  to  dark-brown  clay  or  silty  clay 
of  adobe  structure,  sticky  and  tenacious  when  wet  and  tending  to  crack  when 
dry.  A  few  cobbles  and  shale  fragments  occur  on  some  of  the  hii^er  peaks  and 
ridges,  with  outcrops  of  sandstone  on  steep  slopes.  The  subsoil  consists  of  a 
yellowish-brown  clay  loam  of  silty  character  grading  into  a  sandy  loam,  resting 
upon  a  bedrock  substratum.  The  type  is  derived  through  weathering  from 
sandstones  and  shales  with  a  small  amount  of  limestone  and  conglomerate 
material.  The  topography  is  hilly,  with  steep  slopes  to  the  streams.  The  sofl 
is  used  for  dry-farmed  grain  and  grain  hay. 

Arnold  clay  adobe.— The  soil  is  a  dark-gray  or  purplish-brown  to  black  clay 
adobe,  carrying  in  places  a  noticeable  content  of  angular  sand.  Th»  subsoil  is 
similar  in  color,  texture,  and  structure  to  the  soil  material  and  underlain  at  a 
depth  of  a  few  inches  to  8  feet  or  more  by  a  light-colored  stratified  substratum 
of  volcanic  ash,  volcanic  breccias,  or  andesitlc  tufts.  The  soil  bakes  and  cracks 
upon  exposure  during  the  dry  season,  is  very  sticky  when  wet,  and  frequently 
carries  rounded  gravels  or  cobbles  and  sometimes  angular  andesitic  fragments. 

Climax  day  adohe. — ^The  soil  is  a  black  or  dark  chocolate  brown  clay  of  adobe 
structure.  The  subsoil  varies  from  brown  to  black  inucolor,  is  heavy  and  compact, 
and  rests  upon  a  bedrock  substratum  encountered  at  depths  usually  below  6  feet 
Small,  angular  rock  fragments  frequoitly  occur  in  the  soil  and  subsoil  material 
The  type  is  of  residual  origin  and  derived  from  basaltic  rock,  outcrops  of  which 
occur  throughout  the  type.  Considerable  coUuvial  material  is  found  in  areas 
occurring  along  low  8lope&  Where  mapped  the  type  is  utilised  mainly  for 
grazing.  It  is  rather  deficient  in  moisture-retaining  capacity,  but  under  &vor- 
able  conditions  of  climate  moisture  supply  and  depth  can  be  used  for  the  produc- 
tion of  pears. 

D<Mlton  clay  adohe, — ^The  soil  is  a  deep-red  to  brownish-red  clay  of  adobe 
structure,  carrying  considerable  quantities  of  angular  and  subangular  rock 
fragments,  largely  siliceou&  The  subsoil  is  simUar  in  color,  texture,  and  struc- 
ture to  the  soil.  The  type  usually  occurs  as  irregular  bodies,  of  small  extent, 
occupying  elevated  rolling  foothills.  It  is  devoted  to  dry  fiirming  to  grains, 
with  t&ir  results  in  favorable  seasons.  The  soil  is  not  particularly  retentive  of 
moisture,  but  where  irrigation  is  possible  favorably  situated  areas  could  prob- 
ably be  used  for  the  production  of  grapes  and  other  fruits  adapted  to  heavy 
soils,  including,  possibly,  citrus  fruita 

Diablo  clay  adobe. — The  soil  consists  of  a  dark  grayish  brown  to  dark  gray 
clay  of  refractory,  adobe  structure.  The  upper  subsoil  is  similar  to  the  surface 
material  in  color,  texture,  and  structure.  It  is  usually  calcareous,  and  extends 
to  a  depth  of  18  to  86  inches.  The  deeper  subsoil  consists  of  a  compact  red  clay, 
containing  considerable  rounded  gravel,  which  is  sometimes  displaced  by  light- 
gray  or  white,  calcareous,  marly  material  resting  upon  calcareous  shales.  The 
type  is  of  residual  origin  and  derived  from  shales,  usually  of  calcareous  (duuv 
acter,  with  some  conglomerates.  Drainage,  is  well  established.  The  topography 
is  rolling  to  hilly,  the  soil  areas  being  dissected  by  numerous  narrow  vall^ya 
The  native  vegetation  consists  of  scrub  oak,  manzanita,  chaparral,  and  oak. 
The  lower  lying  bodies  are  usually  treeless  The  principal  crops  grown  art 
wheat,  barley,  and  hay.    The  type  is  also  utilised  for  grazing. 

Olytnpio  clay  adobe, — The  soil  is  a  light-brown  to  rather  dark  brown,  heavy, 
compact  clay  adobe.  The  subsoil  is  heavy  and  compact,  slightly  lighter  in 
color,  and  rests  upon  bedrock  at  a  depth  of  1  to  6  feet  or  more.  Rock  frag- 
ments and  rock  outcrop  are  of  frequent  occurrence.  The  type  is  of  residual 
origin  and  derived  from  basaltic  rock.  It  occupies  sloping  to  rolling  or  rou^ 
foothill  and  mountain  areas.  Much  of  it  is  too  shallow  to  be  of  great  agricul- 
tural importance,  and  is  best  adapted  to  grazing.  Cleared  areas,  where  of  suffi- 
cient depth  and  favored  by  climatic  and  topographic  conditions,  are  adapted  to 
bay  or  other  general  farm  crops  and  frulta 

Sierra  clay  adobe. — ^The  soil  consists  of  36  inches  to  6  feet  or  more  of  a  heavy 
clay  adobe,  carrying  in  some  places  fine,  water-worn  gravel.  It  is  of  deep  red 
to  reddish-brown  color,  very  sticky  when  wet,  and  cracks  badly  upon  exposure 
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to  dry  weather,  forming  large,  hard  clod&  Unaltered  or  partially  weathered 
mnltic  rocks,  from  which  the  type  is  derived,  may  be  found  at  any  depth  below 
86  inches.  It  occupies  rolling  areas,  generally  lying  below  more  elerated  bodiee 
•f  Bough  stony  land,  the  surface  being  relatively  uniform  in  character,  but  of 
considerable  slope. 

The  type  is  devoted  largely  to  gracing  and  is  of  inferior  value  for  the  produc- 
tion of  dry-farmed  grains.  Where  irrigated  It  may  be  used  for  other  crops, 
but  lack  of  water  supply  or  cost  of  distribution  generally  preclude  this  practice. 

Area  and  distribution  of  the  day  adobes. 
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Total.. 
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1  For  key  to  xuimben  in  this  oolumn  ate  p.  738. 
QLACZAL  XATKBIAL. 

The  soils  of  this  group  are  derived  from  intermixed  eroded  material  de- 
posited by  glacial  agencies^  embracing  the  deposition  of  the  unassorted  glacial 
material,  or  till,  directly  by  the  ice  and  of  the  outwash  material  in  an  assorted 
and  stratified  state  by  rushing  water  of  glacial  streams 

Tlie  glacial  deposits  vary  in  depth  and  the  extent  of  their  modification  by 
underlying  material.  Likewise  the  drainage,  moisture-retaining  capacity,  and 
adaptability  to  crops  may  be  infiuenced  by  the  extent  to  which  assorting  of  the 
material  by  outwash  waters  may  have  taken  place  and  the  depth  at  which  the 
coarser  deposits  may  occur. 

The  arable  soils  derived  from  glacial  material  are  confined  to  the  extreme 
northern  part  of  the  region.  Glaciated  areas  occur  southward  along  the  hi|^^ 
peaks  and  crests  of  the  Cascade  and  Sierra  Nevada  Mountains,  but  because  of 
their  altitude  and  topography,  such  areas  are  usually  unsuited  for  agriculture. 

Lying  within  a  humid  region,  the  soils  of  this  group  are  heavily  forested 
and  only  a  comparatively  small  proportion  of  their  total  area  has  been  culti- 
vated. Where  the  topography  is  favorable  and  the  conditions  of  climate,  drain- 
age, and  moisture  supply  satisfactory,  they  are  adapted  to  the  small  grains,  hay 
crops,  dairying,  stock  raising,  and  possibly  to  trucking  and  fruit  growing 
through  intensive  methods  of  cultivation. 

DESCRIPTIOK  OF  THE  SOIL  SERIES. 

Buckley  series,— The  soils  are  dark  brown  to  black,  varying  from  8  to  12 
inches  in  depth,  and  contain  an  abundance  of  decomposed  organic  matter  and 
some  fine  gravel  and  particles  of  coarse,  sharp  sand.  The  subsoil  is  compact, 
fairly  impervious,  and  of  dark-gray  or  bluish-gray  color  mottled  with  yellow  or 
brown  iron  stains.  Ck>arse,  sharp  sand,  fine  gravel,  and  angular  to  subangular 
rock  fragments  with  small  glacial  bowlders  are  usually  encountered  within  the 
soil  section.  The  soils  are  of  glacial  origin  and  consist  of  Osceola  till  of  the 
humid  Puget  Sound  region  In  Washington.  They  occupy  extensive  flat  to 
guitly  undulating  upland  bench  or  plateaulike  areas  frequently  bordered  by 
steep  slopes  and  blulfs.  The  types  are  heavily  forested  with  fir,  cedar,  spruce, 
and  alder,  and  when  drained  are  friable  and  well  adapted  to  oats,  potatoes,  hops, 
hay,  and  frultsi 
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Area  and  distrifmHon  of  the  toil  of  the  Buckley  serieB. 


Soaname. 

State  or  area.i 

Acres. 

Bnft1r1ir7  lOMn .... 

Wavhf^l^nA 

37,904 

1  For  key  to  number  in  this  ooltunn  see  p.  738. 

OlMam  $eries.— 'The  fiolls  of  this  aerieB  are  nnlfonnly  light  grayish  brown  to 
gray,  resting  upon  sabsoils  of  compact,  silty  loam  or  silty  clay  loam  slightly 
lighter  in  color  than  the  surface  soils.  Fine  glacial  gravel  and  iron  pdlets 
occur  in  all  the  soil  types.  The  siibsoils  are  of  finer  texture  and  more  compact 
structure  than  the  subsoils  of  the  Everett  series,  and  the  surface  soils  are 
generally  lighter  in  color.  They  are  derived  from  glacial  till  and  occupy  gently 
rolling  upland  plateaus.  The  topography  is  level  to  rolling  and  drainage  ordi- 
narily well  established.  Under  favorable  moisture  conditions  the  soils  are 
adapted  to  the  iwoduction  of  small  fruits^  hay,  and  grain.  The  native  vegeta- 
tion consists  of  a  heavy  stand  of  fir  with  small  amounts  of  spruce,  cedar, 
hemlock,  and  pine. 

Area  and  distribution  of  the  90ile  of  the  Clallam  series. 
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Acfea. 


CaaUam  Ads  sandy  loam 

giaveUy  fine  sandy  loam. , 


Washington  5. 


very  Hds 
sUtloam 


fine  sandy  loam.. 


.do., 
.do.. 


4,0M 
96,266 

ii,6ao 

613 


Total.. 


113,384 


>  For  key  to  number  In  this  column  see  p.  733. 

Dallas  series. — ^The  soils  consist  of  dark  brown  to  black  glacial  and  residual 
material  mixed  with  glacial  gravel  or  bowlders,  underlain  by  compact  loamy 
sand  and  gravti.  Rock  outcrop  is  of  frequoit  occurrence.  The  soils  of  this 
series  are  derived  in  part  firom  the  disintegration  of  hard,  metamorphosed  sand- 
stones, which  outcrop  along  the  steeper  hillsides,  but  the  presence  of  glacial 
gravti  and  bowlders  in  the  soil  shows  that  the  material  is  partially  of  glacial 
origin.  The  soils  occupy  benches  and  plateaus  in  humid  regions  near  the 
Pacific  coast  The  topography  is  level  to  sloping  and  drainage  well  estab- 
lished.   Small  fruits,  potatoes,  and  vegetables  are  the  principal  crops. 

Area  and  distribution  of  the  soU  of  the  Dallas  series. 


Soaname. 

State  or  area.i 

Acres. 

Pallas  wane  sandy  loam 

WAffhingtO*?  f 

1,380 

1  For  key  to  number  in  this  column  see  p.  733. 

Bverett  »er<e«.— The  soils  range  from  light  brown  to  li^^t  reddish  brown  In 
color  and  are  of  silty  texture  and  porous  structure.  Large  amounts  of 
organic  matt^  often  occur  in  the  immediate  surface,  giving  it  a  dark  color 
and  loamy  teztupe;  In  some  members  of  the  series  small,  spherical,  iron- 
cmnoited  pellets  are  conspicuous.  The  subsoils  are  light  brown  to  gray  and 
usually  gravelly  and  porous,  the  parent  material  consisting  mainly  of  sands 
and  gravel,  with  compact  silts  and  clays  sometimes  occurring  In  the  deeper 
portions  of  the  deposits.  The  materials  are  derived  both  from  basaltic  and 
crystalline  rocks.  The  peries  supports  a  heavy  growth  of  fir,  cedar,  spruce,  and 
hemlock,  and  occupies  humid  to  subhumid  areas  of  sloping  to  undulating, 
plateaulike  surface  and  hilly  to  mountainous  areas.  Morainic  ridges,  kames, 
and  kettle  holes  are  of  frequent  occurrence.    Erosion  is  more  or  less  active,  and 
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some  of  the  areas  are  marked  by  surface  or  embedded  bowlders  and  occasloiial 
gravel  outcropa  Drainage  Is  usually  excessive,  and  the  soils  are  subject  to 
drought  Som^e  of  the  more  porous  members  are  adapted  only  to  forestry, 
while  others  are  adapted  to  dairying,  orchard  and  small  fruits,  and  goieral 
farm  crops. 

Area  and  distribution  of  the  soils  of  t?ie  Everett  series. 


Sofl 


state  or  «rem.> 


Everett  gravelly  loamy  sand. 

ooarBesand 

loamy  nnd 

sandy  loam 

stooy  sandy  loam 

cravelly  sandy  loam, 
mie  sandy  loam 


stony  loam. 
sUtloam 


Washington  4, 6, 7. 

Waahington5 

Washington  4, 6, 7. 

Washington  6 

Washington  4, 6, 7. 
Washington  4, 6.... 

WadUngtonS 

Washington  4 

Washington  4,  &.... 
Washington  6 


421,  <Q6 
1.CM 

lfi5,4fle 
U,48S 
71,S7S 

73,900 

31,00 

OB,  306 

36,804 


Total.. 


2.771,1 


>  For  key  to  numlMrs  in  this  oolnmn  see  p.  738. 

Lynden  series,— The  soils  are  light  brown  to  reddish  brown,  and  In  the  llght»- 
textured  sandy  types  often  light  gray  on  the  surface.  The  subsoil  Is  sa^y  or 
gravelly.  Drainage  Is  usually  excessive.  The  soils  are  derived  principally  from 
stratified  deposits  of  sand  and  gravel  laid  down  as  outwash  by  gladal  flood 
waters  and  in  places  covered  by  a  thin  mantle  of  unmodified  glacial  drift  Th^r 
occupy  gently  rolling  upland  terraces  and  plains  or  broad,  level  areas,  formerly 
glacial  fiood  plains  and  now  dissected  and  eroded.  The  prevailing  timber  growth 
consists  of  a  heavy  stand  of  fir.  All  of  the  members  of  this  series  are  suited  to 
agriculture,  the  crop  adaptation  depending  upon  the  characteristics  of  the  Indi- 
vidual types. 

Area  and  distribution  of  the  soils  of  the  Lynden  series. 


BoU 


state  or  area.' 


Ami. 


Lynden  sandy  loam. , 
fine  sandy* 
gravallylo 
silt  loam.: 


Washington  4. 

...do 

...do 

...do 


61,77e 
10,006 
30,OSS 
23,144 


Total. 


U4,752 


>  For  key  to  number  in  this  oolanm  tee  p.  788. 

Ortinff  series. — The  soils  are  dark  drab  to  dark  brown,  plastic  and  silty  in 
character,  and  high  In  organic  matter.  The  subsoils  consist  of  unstratlfled 
sandy  loam  or  loam,  sticky  and  plastic,  and  usually  carrying  considerable 
coarse  to  medium  sand  and  variable  quantities  of  gravel  and  gladal  bowlders. 
They  range  in  color  from  gray  to  grayish  brown,  mottled  with  yellow  iron 
stains.  Small  waterwom  gravel  and  occasional  small  facial  bowlders  occur 
In  the  soil  or  upon  the  surfaca  In  position  the  soils  stmulate  alluvial  deposits^ 
but  the  unstratlfied  nature  of  the  material  Indicates  its  glacial  origin,  though  it 
has  not  been  greatly  modified  by  the  assorttng  action  of  streams.  The  serlen 
occupies  nearly  level  valleys  Indosed  by  rolling  glaciated  uplands.  The  topofr- 
rapby  varies  from  level  to  gently  undnlating.  Drainage  is  fairly  well  estab* 
llshed,  although  the  series  includes  many  poorly  drained,  shallow  depresstona. 
The  timber  growth  consists  of  fir,  spruce,  cedar,  and  alder.  When  cleared  the 
soils  are  adapted  to  hops,  oats,  potatoes,  hay  crops,  fruits,  and  vegetables. 
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Area  and  dUirihution  of  the  $oa  of  the  Orting  series. 


Soil  name. 

Stoteorarea.!* 

Acres. 

Ort|ngl^>fjn| 

WaahlBgton4 

4,480 

1  For  key  to  number  in  this  oolnnm  see  p.  733. 

Balkwn  «er<e».— The  soils  are  brown  to  reddisb  brown  In  color,  and  the  sub- 
soils range  from  reddish  brown  to  light  brown.  The  subsoils  are  underlain  at  a 
depth  of  8  to  6  feet  by  beds  of  soft,  stratified  glacial  outwash  gravel  which 
occupy  old  valley  terraces.  The  topography  varies  from  flat  to  undulating  or 
gently  rolling,  the  original  terraces  having  been  eroded  to  a  considerable  ex- 
tent The  gravels  are  mainly  basaltic  in  character,  but  Include  some  andesitic 
material.  The  underlying  gravels  have  usually  undergone  advanced  weather- 
ing in  places  having  been  reduced  to  a  mass  of  clay  or  rendered  sufficiently  soft 
even  at  a  depth  of  10  or  more  feet  to  be  easily  cut  by  the  spade  in  excavations 
The  soils  are  well  drained.  They  are  forested,  the  growth  consisting  principally 
of  fir  and  hemlock  with  some  cedar. 

Area  and  distribution  of  the  soil  of  the  Balkum  series* 


Soflname. 


state  or  area.^ 


Acres. 


Salkomsfltjclay. 


Washington  7.. 


141,«8 


1  For  key  to  number  In  this  oohimn  see  p.  733^ 

Ban  Juan  series, — ^The  soil  varies  from  dark  brown  to  black  when  moist  and 
light  brown  to  dark  gray  when  dry.  It  carries  a  laige  amount  of  organic 
matter  and  frequently  considerable  well-rounded  gravel.  The  subsoil  is  coarse 
textured  and  of  loose,  porous  structure,  carrying  gravel,  glacial  cobbles,  and 
bowlders.  The  soils  are  derived  from  deposits  of  sand  and  gravel  of  glacial 
origin  and  represent  drift  or  modified  drift  material.  The  rolling  topography 
and  porous  structure  of  the  soil  and  subsoil  make  fbr  excessive  drainage.  The 
series  occupies  treeless  prairie.  So  fbr  as  mapped  it  is  of  little  agricultural 
importance. 

Area  and  distribution  of  the  soil  of  the  Ban  Juan  series. 


Soflname. 

Stale  or  ina.1 

Acne. 

■••»  Tn«n  floanmmndT  k>am 

Wsiihtnctmiff.    .    .     .  .... 

768 

1  FWkS7tonttmberinthJsoolamn8Sep.783. 

Bpanaway  series.— -The  soils  are  dark  brown  to  black,  gravely,  and  high  in 
organic  matter.  The  subsoils  are  gray  to  brown,  of  porous,  leachy  structure, 
and  consist  mainly  of  rounded  gravels  and  cobbles  united  with  sand  and  ex- 
tending to  an  indeterminate  depth.  They  are  derived  from  glacial  outwash 
material. 

The  series  occupies  treeless  to  sparsely  timbered,  level  to  undulating  plains. 
The  surface  is  usually  hummoclcy,  strewn  with  cobbles,  and  broken  by  narrow 
ridges,  shallow  basins,  and  low,  fiat-topped  terraces.  Drainage  is  excessive  and 
although  the  soils  aro  often  found  in  regions  of  moderately  heavy  rainfall 
they  are  subject  to  drought.  The  lighter  textured  and  shallower  soils  are  not 
well  adapted  to  agriculture  without  irrigation.  In  favorable  seasons  and  under 
intensive  cultivation  the  heavier  and  deeper  soils  of  the  series  yield  fttlr  crops 
of  small  fruits,  vegetables,  oats,  barley,  and  hay.  Under  irrigation  they  aro 
adapted  to  a  wide  range  of  crops,  including  truck  crops  and  IrvAtM. 
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Area  and  distribution  of  the  900$  of  the  Spanaway  series. 


Son 


state  ori 


Bpuum%j  loamy  land 

loamy  flna  land 


pmTMly  landy  loam . 
flneiandr* — 


I  landy  loam. 


Waahtngfam  5 

do 

WM!iliifftoil4,5,7. 


4,8M 

«,712 


T^tal. 


20B,000 


1  For  k«y  to  nomban  In  thiiooiomn  aaap.  738. 

Toicnsend  series,— The  soils  are  dark  brown  to  black  and  carry  a  large 
amonnt  of  organic  matter.  The  subsoils  are  light  colored,  contain  considerable 
gravel,  and  are  compact  and  often  relatively  impervious  when  wet  The  soil 
material  is  derived  from  glacial  till,  Including  pockets  of  stratifled  outwash 
material,  apparently  modified  by  conditions  of  restricted  drainage,  as  Indicated 
by  the  high  content  of  organic  matter.  Drainage  conditions  were  subsequently 
very  much  modified  by  the  elevation  of  the  material.  The  series  is  now  well 
elevated  above  the  waters  of  Puget  Sound,  in  the  vicinity  of  which  the  soils 
occur.  The  surface  is  sloping  to  undulating,  and  the  soils  are  well  drained.  In 
their  original  condition  they  supported  only  a  meager  growth  of  fir,  pine,  and 
oaks,  or  were  treeless,  and  in  part  covered  only  by  a  growth  of  native  gras 

Area  and  distribution  of  the  soU  of  the  Townsend  series. 


Soilnama. 

State  or  ana.i 

Acrai. 

TowBtend  fravrily  landy  loam 

Waahtnttnnff..  ..  

2,600 

1  For  k»y  tonnmber  in  thtoooiumn  aaap.  7IS. 

Whatcom  series. — ^The  soils  of  the  Whatcom  series  are  of  deep  reddish-brown 
color  and  prevailingly  of  fine  texture  and  rather  compact  structure.  Accumula- 
tions of  organic  matter  often  impart  a  dark-brown  or  nearly  black  color  to  the 
surface  soil.  The  subsoils  consist  of  drab  to  gray,  plastic  and  compact,  heavy 
silts,  the  ui^)er  portions  sometimes  carrybig  small  amounts  of  gravel  and 
glacial  bowlders.  Some  of  this  coarser  material  also  occurs  in  the  soil.  Iron 
pellets  are  a  characteristic  feature.  The  soils  are  derived  from  compact  ice-laid 
material  of  the  glacial  drift  and  occupy  areas  of  undulating  to  rolling  upland. 
The  hills  are  rounded  and  the  slopes  never  steep  or  eroded,  the  areas  being 
often  characterized  by  kame  and  kettle  topography.  Drainage  is  well  estab- 
lished. Uncleared  areas  support  a  heavy  stand  of  fir,  with  a  small  admixture 
of  spruce,  cedar,  and  hemlock.  The  soils  are  retentive  of  moisture  and  adapted 
to  orchard  fruits  and  small  fruits,  potatoes,  vegetables,  and  hay  crops. 

Area  and  distribution  of  the  soil  of  the  Whatcom  series. 


Soflnama. 

Stoteorarea.! 

Acns. 

Whatoom  Hilt  loam ....                                    ....        

Washlngtm  4, 5 

142,016 

1  For  Ysy  to  nombar  in  this  column  sae  p.  738. 

Winlock  series. — ^The  soils  of  the  Winlock  series  are  dark  brown  to  dark  gray 
or  black  and  underlain  by  brown  to  dark-brown,  compact  subsoils.  They  occupy 
flat  upland  terraces  where  the  natural  drainage  is  not  completely  developed, 
resulting  in  accumulations  of  organic  matter  and  giving  rise  to  dark-colored 
soils.  The  soil  material  is  derived  from  glacial  outwash.  The  native  forest 
growth  consists  principally  of  fir,  cedar,  and  spruce.  The  soils  are  generally 
well  adapted  to  general  farming  crops  and  to  fruit  and  vegetables. 
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Area  and  dUiributUm  of  the  $aU  of  the  WifOock  series. 


BoHnanm. 

State  or  area.^ 

Acres. 

Wlnlooksatyolaj 

WMhington?.. 

25,088 

1  For  Ytj  to  number  in  thiioohimn  see  p.  733. 

the  soil  ttfbs  and  thbir  use. 

Sand  Oboup. 

qeavelly  loamy  sand  phase. 

TUs  phase  Indndes  sandy  soils  containing  sufficient  silt  and  daj  to  render 
them  of  somewhat  adhesire  and  loamy  character  and  a  conspicnons  proportion 
of  grayelly  material.  In  physical  properties  they  occupy  a  pMition  interme- 
diate between  the  gravelly  sands  and  the  gravelly  sandy  loams,  being  some- 
what more  porous  and  lighter  textured  than  the  latter,  but  more  coherent  and 
retentive  of  moisture  than  the  gravelly  sands. 

In  the  Glacial  province  of  the  Padflc  Ooast  region  the  gravelly  loamy  sands 
have  heea  encountered  under  a  single  soil  serie&  The  soil  is  of  loose,  porous 
character,  excessively  drained,  and  of  low  moisture-retaining  capacity.  The 
soils  are  heavily  forested,  and  only  small  areas  are  farmed.  They  are  not 
adapted  to  the  general  farm  crops  and  are  inferior  to  the  soils  of  heavier  texture 
of  the  same  series  for  other  purposes.  Under  intensive  cultivation  potatoes  and 
early  truck  crops  might  be  grown  to  some  extent  The  initial  expense  in  dear- 
ing  is  heavy,  but  only  a  light  farming  equipment  is  required  to  work  the  soil. 
It  is  not  of  great  agricultural  importance,  and  portions  of  it  are  best  left  in 
forest 

Everett  gravelly  loamy  sand. — ^The  soil  consists  of  a  light-brown  loamy  sand 
about  10  inches  deep,  containing  from  40  to  00  per  cent  of  medium  to  coarse 
gravel.  Tliis  is  underlain  by  a  gray,  medium  to  coarse  loamy  sand  also  high  in 
gravd  and  small  cobbles  or  bowlders.  The  gravel  in  the  subsoil  often  occurs  in 
compact  l>eds  or  pockets  many  feet  in  thickness.  The  soil  is  derived  largely 
from  coarse  glacial  deposits  of  sand  and  gravel,  laid  down  by  the  floods  from 
the  melting  ice.  The  topography  varies  from  nearly  level  in  areas  bordering 
some  of  the  small  stream  courses,  along  the  margins  of  small  lakes,  or  on  small 
upland  plateaus,  to  rough  and  hilly  along  the  steeper  slopes  of  the  upland  hills 
and  ridges.  The  coarse  gravelly  soil  permits  rapid  percolation  of  water,  mak- 
ing the  natural  drainage  so  excessive  that  the  soil  remains  in  a  dry  condition 
during  the  summer  when  the  rainfall  is  light  The  soil  supports  a  heavy 
growth  of  timber.  Very  little  of  this  type  is  under  cultivation,  although  small 
tra^  have  been  cleared  and  used  for  fruit  growing  and  pasture.  During 
fiivorable  seasons  fkir  yields  of  potatoes  and  early  truck  crops  have  been 
secured. 


Area  and  distribution  of  the  gravelly  loamy  sand. 

Soil  name. 

State  or  ana.t 

Aons. 

K^MMtt  ffravellT  loamy  sand .  r , . .  r , 

Washington  4, 6, 7 

421,608 

1  For  key  to  numbers  in  thfsoolumnsee  p.  733. 


OOABSK  SAND  PHASE. 


The  coarse  sand  phase  of  the  Glacial  province  of  the  Pacific  const  is  repre- 
sented by  a  single  soil.  The  material  of  both  the  soil  and  subsoil  is  of  loose, 
porous  character,  excessively  drained  and  of  low  moisture-retaining  capacity. 
Like  the  gravelly  loamy  sand  of  the  same  series,  the  surface  soil  contains  ac- 
cumulations of  organic  matter.  Much  of  the  native  timber  growth  has  been 
removed,  and  the  greater  part  of  the  forest  humus  destroyed  6y  fires.    The 
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expense  of  clearing  is  high  and  crops  snccamb  qaickly  to  drought  Only  a  light 
farming  equipment  Is  required  for  working  these  soils.  Farming  has  not  been 
developed  to  any  extent.  Intenslyely  cultivated  early  tree  fruits,  small  fruits, 
and  truck  crops  may  be  grown  or  the  land  used  for  pasture.  It  ranks  some- 
what below  the  meml>ers  of  the  same  series  of  slightly  heavier  texture,  and 
in  agricultural  Importance  and  cropi  adaptation  closely  resembles  the  grav^y 
loamy  sand  of  the  series. 

Everett  coarse  sand, — ^llie  soil  consists  of  a  grayish-brown  to  yellowish* 
brown  coarse  loamy  sand  about  12  inches  deep,  resting  on  a  coarse  loamy  sand 
subsoil  of  somewhat  lighter  color.  The  surface  2  or  3  Inches  are  usually 
darkened  by  slight  accumulations  of  organic  matter.  The  structure  of  both 
soil  and  subsoil  Is  very  loose  and  porous.  The  presence  of  coarse,  clean  quartz 
material  in  places  imparts  to  the  type  a  lighter  color.  The  type  Is  of  glacial 
origin.  The  topography  varies  from  nearly  level  to  quite  hilly,  and  drainage 
is  excessive.  As  a  whole  the  type  is  of  low  agricultural  value,  and  very  few 
attempts  have  been  made  to  cultivate  it 

Area  and  distribution  of  the  coarse  sand. 


BoU 


State  or  I 


od VftahiDgtonb 


1  For  key  to  number  in  thJa  column  see  p.  7S3. 
LOAlfT  BAND  PHASE. 

The  loamy  sands  of  this  province  occur  in  two  of  the  more  Important  aoll 
series.  They  are  found  in  regions  dltferlng  somewhat  in  rainfall  and  are 
atfected  by  wide  variations  in  character  of  the  substratum.  The  forest  cover 
reflects  these  different  conditions.  Tlie  soils  are  loose,  porous,  and  leachy,  exces- 
sively drained,  and  deficient  hi  power  to  retain  moisture.  The  topograpliy 
usually  favors  agriculture,  and  one  of  the  types  is  so  q^mrsely  timbered  that  it 
can  be  pr^ared  for  cultivation  without  great  expense.  It  is,  however,  under- 
lain by  a  coarse,  porous  substratum,  consisting  mainly  of  gravel  and  bowlders.! 
The  immediate  surface  contains  a  large  amount  of  organic  matter  and  is 
retentive  of  moisture,  and  in  favorable  seasons  fair  crops  of  small  grains  are 
obtained.  The  clearing  of  forested  areas  is  much  more  expensive,  but  drainage 
is  not  usually  excessive,  and  the  soils  are  fairly  well  adapted,  under  intoiaive 
cultivation,  to  early  tree  fruits,  small  fruits,  and  vegetables.  The  prairie  BfOXB 
of  more  porous  character  are  adapted  to  the  same  crops  where  capable  of  irri- 
gation. 

The  loamy  sands  require  only  a  light  farming  equipment  when  placed  under 
cultivation.  They  are  not  adapted  to  the  general  farm  crops  and  are  most 
effectively  and  economically  utilised  in  small,  intensively  cultivated  tracts.  In 
agricultural  value  they  are  slightly  superior  to  the  gravelly  loamy  sand  and  the 
coarse  sand  of  the  province.  They  may  be  used  for  pasture  where  not  devoted 
to  cultivation. 

Everett  loamy  sand. — The  soil  consists  of  a  brown  light  sandy  loam  or  loamy 
sand  from  10  to  16  inches  deep.  The  sand  varies  from  medium  to  fine  with  a 
few  rounded  gravel  on  the  surface  and  mixed  with  the  soil.  The  subsoil  consists 
of  a  gray  light  sandy  loam  or  loamy  sand,  also  carrying  small  amounts  of 
rounded  gravel.  Pockets  or  thin  strata  of  fine  sand,  coarse  sand,  or  gravel  often 
occur  In  the  deeper  subsoil.  The  soil  material  Is  derived  fi*om  glacial  drift 
or  drift  that  has  been  reworked  to  some  extent.  The  type  occupies  gently  roll- 
ing uplands  and  occurs  as  a  narrow  strip  along  the  hillsides  bordering  the  larger 
strenm  valleys.  The  natural  drainage  is  excessive  and  very  Intensive  methods 
of  cultivation  are  necessary  to  conserve  enough  moisture  for  the  growing  crops. 
When  the  more  level  areas  are  cultivated  intensively  fair  yields  of  fruits, 
Iiotatoes,  and  vegetables  are  obtained. 

Spanaway  loamy  sand. — The  type  consists  of  a  loose  and  incoherent  black 
loamy  sand,  from  24  to  36  inches  deep,  underlain  to  a  depth  of  several  feet  by 
a  llgbt-browD  to  gray  medium-textured  sand.  The  dark  color  and  loamy  appear^ 
ance  of  the  soil  are  due  to  the  presence  of  a  large  amount  of  humu&  Gravel  in 
small  amounts  is  found  in  both  soil  and  subsoil,  while  small  areas  of  a  rather 
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coaise  Bandy  loam  are  not  aneommon.  Thia  soil  material  is  derived  from 
extensive  deposits  of  sand  laid  down  by  glacial  waters.  The  topography  is 
generally  level  and  drainage  well  established.  The  type  is  easily  cultivated 
under  a  wide  range  of  moistnre  conditions,  but,  owing  to  the  porous  stroctore 
of  both  soil  and  subsoil,  crops  are  likely  to  suffer  from  drought  However,  in 
favorable  seasons  and  with  intensive  metbods  of  cultivation  fair  yields  of  oats, 
hay,  rye,  barley,  and  wheat  are  secured.  Under  irrigation  the  soil  should  be 
well  adapted  to  a  wide  range  of  small  fruits,  orchard  fruits,  and  vegetables. 
Tlie  type  is  pracdcally  treeless. 

Area  and  distrUmtian  of  the  loamy  sands. 


Soil 


Stele  or  araL^ 


AeiM. 


Bftntt  iMmy  Mod 
tMnyl 

Total 


Washington  4, 6  7. 
WaahJngtonS 


156,450 
4,864 


ieo,3» 


>  For  key  toxuimboTBiii  thisoolomnsee  p.  733. 

Fine  Sand  Gboup. 

loamy  fine  sand  phase. 

But  one  loamy  fine  sand  has  so  far  been  encountered  in  the  Qlacial  province 
of  the  Pacific  Coast  region.  This  soil  is  porous  and  leachy,  with  a  gravelly 
subsoil,  and  is  unable  to  conserve  moistnre  during  periods  of  drought,  thou^ 
this  condition  is  somewhat  alleviated  by  a  high  organic-matter  content  in  the 
immediate  surface.  The  forest  growth  is  sparse  or  entirely  lacldng,  and  the  type 
ih  utilized  mainly  for  the  production  of  grain  and  hay  crops.  The  general  farm 
crops  do  not  thrive  except  in  favorable  seasons  and  under  careful  meiihods  of 
management.  Where  capable  of  irrigation,  the  soil  is  well  adapted  to  eariy 
tree  fruits,  small  fruits,  and  vegetables,  though  cultivation  along  this  line  has 
not  yet  developed  to  any  extent  In  crop  adaptation  the  type  approaches  the 
loamy  sand  of  the  same  series,  to  which  it  is  slightly  superior  in  moisture- 
retaining  properties  under  intensive  cultivation. 

Spanawaif  loamy  fine  sand.— The  soil  consists  of  3  to  5  feet  or  more  of  black, 
loamy  fine  sand,  resting  upon  a  light-brovm  to  gray  fine  sand  wMch  extoids  to 
a  depth  of  many  feet  Silt  and  clay  are  present  in  small  quantities,  the  loamy 
appearance  and  darlc  color  being  largely  due  to  the  presence  of  organic  matter. 
The  type  is  derived  from  glacial  outwash.  The  topography  is  comparatively 
level  and  broken  by  low  ridges,  gentle  swells,  and  shallow  depressions.  As 
botti  soil  and  subsoil  are  quite  porous,  the  drainage  is  inclined  to  be  excessive. 
Under  intensive  methods  of  cultivation  small  grains  and  vegetables  are  grovm 
with  good  results.  Under  irrigation  this  would  be  an  excellent  soil  for  fruit, 
truck,  and  general  farm  crops. 

Area  and  distribution  of  the  fine  sand. 


Soil  name. 

State  or  area.^ 

Acres. 

flfMnawa*  lAAvnv fliui Hand                    .......................... 

Wastaiogtoo  5 

9,984 

1  For  key  to  namber  in  this  oolumn  see  p.  733. 


SANDT  LOAM  OIOUP. 

The  sandy  loams  of  the  Glacial  province  have  been  recognized  in  two  soil 
series.  Surface  drainage  is  well  established  and  the  topography  is  usually 
favorable  to  agriculture.  The  underlying  material  is  of  ];>orous,  open  structure, 
and  underdrainage  is  generally  excessive.  The  soil  is  not  retentive  of  moisture, 
except  under  thorough  and  effective  cultivation. 

Field  peas,  clover,  and  timothy  are  grown  to  a  limited  extent  upon  these 
soila    The  general  farm  crops  do  not  as  a  rule  do  well.    The  types  are  heavily 
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forested,  and  the  cost  of  detrliig  the  land  of  atumpa  and  undergrowth  la  often 
exceasive.    The  cultlyated  areas  are  of  relatiyely  small  extent 

Under  intenslye  methods  of  cnltivation  designed  to  oonserre  molstnie  and 
the  intelligent  nse  of  green  manures  the  sandy  loams  of  the  province  are  weU 
adapted  to  the  production  of  potatoes  and  of  bramble  fruits,  tree  fruits,  and 
early  truck  crops,  and  will  be  most  economicaUy  utUiaed  for  such  purposes  in 
small  tracts.  When  once  cleared  and  placed  under  cultiyation  only  a  llgbt 
farming  equipment  Is  required. 

They  are  adapted  to  the  same  general  type  of  farming  as  the  soils  of*  the 
loamy  sand  and  loamy  fine  sand  phases  of  the  sand  and  fine  sand  groups,  but 
are  somewhat  more  retentive  of  moisture  and  of  slightly  superior  agricultural 
possibilities. 

Everett  $andy  loam.— The  soil  consists  of  a  light-brown  sandy  loam  about  15 
inches  deep,  containing  considerable  fine  gravel.  The  subsoil,  to  a  depth  of  96 
inches,  varies  from  a  light  sandy  loam  to  loose  gray  sand  of  varying  grades 
and  containing  a  considerable  proportion  of  fine  and  coarse  graveL  The  type 
is  derived  from  glacial  drift  or  the  same  material  modified  by  wator  aetlOB. 
The  topography  is  rolling,  forming  more  or  less  extensive  upland  plateaus. 
Owing  to  the  porous  character  of  soil  and  subsoil,  the  natural  drainage  is 
excessive.  Only  a  limited  acreage  is  under  cultivation,  though  the  greater  part 
has  been  logged.  Small  areas  are  Intensively  cultivated  to  potatoes,  tree  fruits, 
and  small  fruits,  which  do  foirly  well.  The  type  is  not  well  adapted  to  general 
farming. 

Lynden  sandy  loofn, — ^The  soil  to  an  average  depth  of  12  to  15  inehes  consists 
of  a  gray  to  light-brown  sandy  loam  or  loamy  sand,  which  is  underlain  by  a 
gray  loamy  sand,  more  or  less  distinctly  stratified  and  oftm  containing  an 
appreciable  amount  of  coarse  sand  and  fine  gravel.  The  sandy  d^KNSit  which 
forms  the  subsoil  usually  becomes  coarser  in  texture  with  depth,  although 
small  pockets  of  finer-textured  sand  or  fine  grav^  are  ottai  encountered.  The 
sandy  deposits  from  which  this  soil  is  derived  were  laid  down  by  glacial  floods 
during  the  period  when  the  broad  valleys  usually  occupied  by  the  type  served 
as  an  outlet  for  the  waters  of  the  melting  ice.  The  topography  varies  from 
nearly  level  to  gently  rolling,  with  low,  rounded  ridges  and  knolls  which  slope 
gently  toward  the  intervening  level  areas.  Drainage  is  well  established,  and 
unless  carefully  cultivated  crops  are  apt  to  suffer  from  lack  of  sufficient  mois- 
ture. The  soil  supports  a  heavy  growth  of  timber.  Under  proper  methods  for 
conserving  the  soil  moisture  crops  do  fairly  well,  but  yields  are  not  so  large  as 
those  obtained  on  the  heavier  silty  soila  Barly  vegetables,  field  and  garden 
peas,  clover,  timothy,  and  Irish  potatoes  are  grown  to  a  limited  extent,  and  when 
properly  cultivated  give  fair  yielda 

Area  and  distribution  of  the  sandy  loams. 


Sottname. 


State  or  avMLi 


Lynden  sandy  loam . 
Bvvrett  »ndy  loam. . 


Wa8hlngton4. 
Washington  ft. 


M.778 
18,4S2 


Total. 


9Q,20B 


1  For  k«y  to  nomben  In  this  oohmm  see  p.  783. 
8T0NT  SANDY  LOAlf  PHASE. 

But  one  type  has  been  mapped  so  far  in  this  phase  group  in  this  province 
of  the  PHCiflc  Coast  region.  The  stone  consists  of  glacial  cobbles  and  bowlders. 
Tbe  topography  Is  steep  and  broken  and  unfavorable  to  agriculture.  A  heavy 
forest  usually  covers  the  areas,  except  where  the  land  has  been  logged  off  or 
burned  over.  The  stone  content  is  usually  sufficient  to  impede  tillage  and  to 
increase  the  cost  of  clearing  and  preparing  the  land  for  cultivation.  The  soil 
type  is  excessively  drained,  droughty,  and  is  not  adapted  to  general  farming. 
Only  sporadic  attempts  have  been  made  at  cultivation. 

In  agricultural  value  and  utilization  the  type  is  inferior  to  the  normal  mem- 
bers of  the  sandy  loam  group  and  more  like  the  lighter  phases  of  soils  of  the 
sand  group.  Under  Intensive  cultivation  small  areas  may  be  used  for  fruits 
and  early  vegetables  and  other  tracts  for  pasture. 
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Everett  stony  sandy  toam.—ThiB  soil  consists  of  a  brown  gravelly  sandy 
loam  12  incbes  deep,  containing  glacial  bowlders  ranging  in  size  from  2  to  8 
feet  in  diameter.  These  are  strewn  over  the  surface  and  distributed  through- 
out the  soil  section.  The  subsoil  is  composed  of  40  to  80  per  cent  of  rounded 
glacial  rocks,  the  interstitial  material  consisting  of  a  gray  gravelly  sand  or 
gravelly  sandy  loam.  The  topography  varies  from  nearly  level  or  gently  roll- 
ing on  the  bench  lands  or  plateaus  to  steep  and  precipitous  on  the  slopes  bor- 
dering the  larg^  stream  valleys.  The  rolling  topography  and  porous  character 
of  the  subsoil  make  drainage  excessive.  The  soil  is  derived  from  glacial  drift 
or  modified  drift,  from  which  the  waters  of  the  mating  ice  have  washed  a 
large  proportion  of  the  finer  material.  The  greater  part  of  the  type  is  covered 
with  a  dense  growth  of  fir  and  underbrush.  Very  few  attempts  have  been  made 
at  cultivation,  although  some  of  the  less  stooy  and  more  level  areas  might  be 
used  for  pasture  and  fruit  growing. 

Area  and  distrilmtion  of  the  stony  sandy  loam. 


Boll  name. 

State  or  aiea.i 

Acne. 

KTMVttfftonyMiKlyloMn 

Wiffhtnrtmi  4.  ff .  7 , 

71,872 

>  For  key  to  numbers  in  thisoolamn  see  p.  738. 
GRAVELLY   SANDY  LOAM   PHASE. 

The  gravelly  sandy  loams  vary  widely  in  topography,  gravel  content,  and 
character  of  underlying  material. 

One  of  the  members  is  characterised  by  a  coarse,  porous  substratum  of 
gravels  and  bowlders  and  occupies  gently  undulating  or  level,  sparsely  tim- 
bered or  treeless  prairiea  It  is  droughty  and  not  adapted  to  farming,  except 
with  frequent  and  copious  irrigation.  It  can  be  utilised  in  its  natural  condition 
for  pasture  only  during  the  vdnter  months. 

The  other  members  are  underlain  by  a  less  porous  substratum,  but  are  of 
loose  structure,  contain  a  large  amount  of  gravel,  are  deficient  in  power  to 
retain  moisture,  and  are  not  adapted  to  general  farming.  The  topography  is 
sometimes  rough  and  unftivorable  to  cultivation. 

Under  intensive  cultivation  the  soils  having  the  more  compact  substratum  are 
adapted  to  the  culture  of  strawberries,  brambleberries,  potatoes,  and  early 
tree  fruits  and  vegetables  and  are  profitably  utilised  to  some  extent  for  these 
products.  The  gravelly  sandy  loams  have,  however,  as  yet  been  mapped  to 
only  a  small  extent  The  cost  of  clearing  the  heavily  timbered  areas  is  exces- 
sive, but  when  placed  under  cultivation  the  soil  requires  only  light  farming 
equipment  and  can  be  effectively  utilised  in  small,  intensively  cultivated  tracts. 

The  gravel  content  renders  the  soils  more  porous  and  less  retentive  of  mois- 
ture than  the  sandy  loams,  and  th^  are  thus  less  satisfactory  for  the  produc- 
tion of  any  but  the  more  intensively  cultivated  crops. 

Everett  graveUy  sandy  loam, — ^The  soil  consists  of  a  light-brown  to  reddish- 
brown  sandy  loam,  from  10  to  15  inches  deep,  containing  rounded  gravel  rang- 
ing in  sise  from  small  particles  up  to  fragments  4  to  0  inches  in  diameter.  It 
also  contains  a  considerable  quantity  of  small,  rounded  iron  pellets,  many  of 
which  are  soft  enough  to  crush  between  the  fingers.  These  pellets  have  ^ven 
rise  to  the  local  name  of  "  shot  clay  land."  The  subsoil  consists  of  a  mass  of 
glacial  gravel  embedded  in  a  medium  to  coarse,  gray  sandy  loam.  The  topogra- 
phy is  g^itly  rolling  to  rolling,  becoming  rough  and  broken  in  places  near  the 
foothills.  The  rolling  topography  and  porosity  of  the  subsoil  make  drainage 
excessive  after  the  timber  and  the  deep  covering  of  forest  litter  have  been 
removed,  and  very  careful  cultivation  is  necessary  to  conserve  enough  moisture 
for  the  successful  growing  of  crops.  The  soil  is  not  adapted  to  general  farming, 
but  must  be  utilised  for  the  intensive  cultivation  of  such  crops  as  will  give 
large  returns  from  a  small  acreage.  Potatoes  and  small  fruits,  especially  straw- 
berries, have  proved  profitable.    When  properly  cared  for,  orchards  also  do  well. 

Spanaway  gravelly  sandy  loam. — ^The  soil  consists  of  a  dark-brown  to  black 
medium  sandy  loam  about  12  inches  deep,  carrying  a  considerable  quantity  of 
gravel  and  small,  rounded  bowlders.  The  organic-matter  content  is  high,  giving 
the  surface  soil  a  somewhat  silty  texture.  When  cultivated  the  surface  be- 
comes lighter  in  color,  often  being  a  light  brown.    The  subsoil  consists  chiefly 
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of  rounded,  water-worn  rockg  of  all  Biaea  up  to  8  or  10  inchee  In  diameter.  It 
contalna  small  quaAtltlea  of  ooarse  aanda  and  fine  grayel,  but  aa  a  whole  this 
type  la  cliaracterlaed  bj  tbe  alanost  total  abaence  of  any  fine  material  Mew 
the  surface  18  lachea.  The  aoil  eooQplea  a  broad,  le^el  to  wmiXy  imdnlatlng 
plain,  the  moat  atriUag  topographic  leatarea  being  the  low,  rounded  mounds, 
shallow  basins,  and  low  terraces  wliich  form  flat-topped  eoBbankments  from  1 
to  do  feet  high.  The  coarse,  porous  eharaotar  of  the  subsoil  causes  the  natural 
drainage  to  be  OKcessive,  and  it  la  onJ^  during  the  winter  montha  when  freifnent 
rains  occur  that  thia  soil  retaftsa  avfllcleat  aaolature  to  keep  the  grasses  and 
small  vegetablea  in  a  green  and  growing  condition.  The  soil  la  derived  from 
the  waters  of  malting  glaciers,  the  swift  currents  having  washed  out  nearly  all 
of  the  finer  material  from  the  anbaolL  The  type  la  either  trooleao  or  supports  a 
very  sparse  and  stunted  growth  of  tlinber. 

Few  attempts  have  been  made  at  cultivation,  the  retuma  being  insulBcient 
to  Justify  the  expenditure  of  the  time  and  labor  necessary  to  produce  a  crop. 
Lack  of  sulBcient  moisture  proves  an  effective  bar  to  agriculture,  ezc^t  where 
irrigation  waters  are  available.  During  the  winter  months  it  supports  a  fair 
growth  of  native  grasses  and  is  utilized  for  pasture  land  for  sheep  and  other 
live  stock. 

Townaend  gravelly  8Bn4y  loam.— The  soil  consists  of  10  to  12  inches  of  a 
black,  flue  sandy  loam  or  loamy  sand  with  a  content  of  organic  matter  large 
enough  to  give  it  the  appearance  of  a  loam.  The  subsoil  to  an  average  depth 
of  8  feet  is  also  a  black  fine  sandy  loam  or  sandy  loam,  slightly  more  sandy 
than  the  soil  and  having  a  lower  organic  matter  content.  At  2  to  4  feet  the 
material  changes  abruptly  Into  light  colored,  compact,  gravelly  sandy  loam. 
When  dry  the  subsoil  may  be  broken  down  into  a  white  powdery  material,  but 
in  its  original  position  or  when  saturated  with  water  it  is  very  impervious. 
Both  soil  and  subsoil  are  mixed  with  stones  and  small  glacial  gravel.  The 
type  is  of  small  agricultural  importance. 

Area  and  distributUm  of  the  gravelly  sandy  loams. 


SoUnama. 

State  or  Area.1 

Acres. 

ETvntt  flrmv^lT  fiAiidT  Umm 

WllfNne*9n  A,  5.      , 

1,851,  SU 
180.440 

BiMiiainT  0at611t  suidT  UMm. .            ...        

Washhi^n  4',  5, 7 

Til' IT  imiid  gruTfllly  s&ndy  loun 

Wasliingion  5 . 

^580 

Totnl .    .• ,      ,-, 

1,518,806 

i  For  lD»f  to  nomben  In  liili  ooliimn  we  p.  73S. 
OOABSB  SAITDT  LOAlf  PHASE. 

The  coarse  randy  loams  are  of  Ideal  occurrence  and  small  extent  and  have 
been  recognized  in  two  soil  series,  each  of  which  is  repres^ited  only  by  the 
coarse  sandy  loam  member.  The  surface  material  contains  a  large  quantity  of 
organic  matter,  which  off  seta  somewhat  the  effect  of  coarse  texture  and  porous 
structure,  and  improves  the  moisture-retaining  powers  of  the  soil. 

The  soils  are,  however,  excessively  drained.  The  topography  is  usually 
favorable  to  cultivation.  In  nrcas  of  less  leachy  and  porous  subsoils  eariy 
tree  fruits,  small  fruits,  potatoes,  and  early  vegetablea  are  successfully  grown. 
The  remaining  areas  of  the  types  are  devoted  to  pasture. 

The  coarse  saudy  loams  of  the  Glacial  province  are  of  comparatively  little 
importance  in  the  Pacific  Coast  region.  They  are  best  adapted  to  intensive 
agriculture,  and  require  only  a  light  farming  equii«n«it  in  cultivation. 

Dallas  coarse  sandy  loam. — ^The  soil  consists  of  a  dark-brown  to  black,  coarse 
sandy  loam;  about  12  inches  deep,  with  a  high  content  of  organic  matter.  A 
few  rounded  glacial  gravels  and  bowlders  are  sometimes  found  embedded  in  the 
soil  or  scattered  over  the  surface.  The  subsoil  is  encountered  at  depths  ranging 
from  12  to  36  inches,  and  consists  of  a  compact  mass  of  loamy  sand  and  small 
gravel.  The  type  is  derived  from  thin  facial  till,  with  an  admixture  of 
residual  material  from  a  substratum  of  metamorphic  rocks.  It  occupies  narrow 
benches  or  small  plateaus  found  at  the  base  of  some  of  the  higher  hills  and 
ridges.  The  limited  acreage  under  cultivation  produces  very  profitable  yields 
of  small  fruits,  potatoes,  and  vegetables.  The  small  orchards  located  on  this 
type  do  exceedingly  well. 
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Ban  Juon  coarse  sandy  loam.— The  soil  to  an  average  depth  of  15  to  20  inches 
consists  of  a  dark-brown  to  blaclc,  coarse  sandy  loam,  well  supplied  with 
organic  matter.  In  manj  places  a  considerable  amount  of  coarse  sand  and 
fine  gravel  is  found  in  the  surface  soil,  but  the  relatively  large  proportion  of 
organic  matter  present  gives  it,  as  a  whole,  a  fine  loamy  texture.  Glachil 
bowlders  are  often  found  scattered  over  the  surface.  The  subsoil  is  coarser 
in  texture  and  contains  much  less  organic  matter  than  the  surface  soil.  It 
consists  of  a  mass  of  gravel  and  small,  rounded  bowlders,  embedded  in  a  de- 
posit of  light'brown  to  gray  loamy  sand  of  medium  to  coarse  texture.  The  type 
is  treeless,  but  supports  a  f^ir  growth  of  grasses  and  is  utilized  principally  for 
pasture. 

Area  and  distHlmtion  of  the  coarse  sandy  loams. 


Sou  name. 

State  or  area.^ 

Acne. 

'•?S 

^i^  ^nft!f  mine  mndy  loun 

do.  7. 

Total 

3,048 

1  For  key  to  number  in  this  oolumn  see  p.  738. 
Fine  Sandy  Loam  Oboup. 

The  fine  sandy  loams  are  of  extensive  occurrence.  They  have  been  recognized 
in  a  number  of  soil  series  and  constitute  one  of  the  more  important  soil  groups 
of  the  Glacial  province. 

The  topography  is  not  usually  favorable  to  cultivation.  Drainage,  as  a  rule, 
is  thorough  and  sometimes  excessive.  Some  of  the  meml)ers  of  the  group  have 
been  developed  for  farming  to  a  considerable  extent;  others  are  largely  in 
forest  or  in  a  logged-otf  state,  and  used  only  for  pasture  or  cultivated  in  small, 
cleared  areas.  The  soil  is  friable  under  cultivation,  and  when  once  cleared 
requires  only  a  light  farming  equipment,  but  the  heavy  forest  growth  makes 
clearing  very  expensive. 

The  purposes  for  which  the  soils  are  most  suitable  are  governed  largely  by 
the  character  of  the  subsoil  or  substratum. 

Where  this  Ih  of  loose,  porous,  leachy  character  the  soils  are  usually  deficient 
in  power  to  hold  moisture,  and  crops  suffer  during  summer  droughts.  Potatoes 
and  early  truck,  tree  fruits,  and  small  fruits,  as  a  rule,  can  be  successfully 
grown  by  means  of  intensive  cultivation,  and  in  favorable  seasons  moderate 
yields  of  grains  may  be  obtained.  Such  areas  are  not,  however,  adapted  to 
general  farm  crops  and  are  best  suited  to  intensive  agriculture. 

In  the  districts  of  lees  porous  subsoils  the  fine  sandy  loams  are  well  adapted 
lo  timothy,  clover,  oats,  field  peas»  potatoes,  and  dairying,  as  well  as  to  the 
more  intensively  cultivated  fruits  and  vegetables. 

The  soils  of  the  group  are  superior  to  those  of  the  sandy  loam  group  and  its 
phases  for  general  farming  purposes  and  for  most  of  the  special  products  of 
small,  intensively  farmed  tracts. 

Clallam  fine  sandy  loam, — The  soil  consists  of  a  gray,  loose  fine  sandy  loam, 
about  12  inches  deep.  The  surface  2  or  3  inches  contains  considerable  organic 
matter  which  imparts  a  darker  color  than  that  found  in  the  lower  depths.  The 
subsoil,  to  26  inches,  is  a  gray,  slightiy  mottied  fine  sandy  loam,  with  a  high 
content  of  clay  and  silt,  resting  upon  a  yellowish-gray  sil^  clay  loam  mottled 
with  iron  stains.  In  places  iron  pellets  and  glacial  gravel  are  found  in  the  soil. 
The  type  is  of  glacial  origin.  It  is  generally  level  to  gently  rolling,  though  all 
of  it  has  sufficient  slope  to  insure  good  surface  drainage.  It  is  well  adapted  to 
truck,  fruit,  blackberries,  dewberries,  strawberries,  hay,  and  small  grains. 

Everett  fine  sandy  loam, — The  soil  consists  of  18  to  24  inches  of  light-brown 
to  brown  loamy  fine  sand,  carrying  considerable  amounts  of  small,  reddish- 
brown  iron  pellets.  The  subsoil  is  a  light-brown  to  gray  fine  sand  or  loamy 
line  sand,  sometimes  of  rather  compact  structure.  Along  the  streams  both 
soil  and  subsoil  are  usually  of  a  considerably  coarser  texture  and  somewhat 
looser  structure.  Pockets  and  thin  strata  of  coarse  sand,  and  gravel  are  fre- 
qn^itiy  encountered  below  the  third  foot,  giving  the  deeper  subsoil  a  stratified 
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appearance.  Tbe  soil  is  derived  from  d^x>8it8  of  sladal  drift  more  or  len 
stratilied  during  the  period  of  decomposition  by  the  action  of  glacial  watera 
The  topography  yaries  from  level  to  rolling.  Roonded  "  kettle  holes  '*  are  of 
freqnait  occurrence  over  parts  of  the  type.  On  account  of  the  topographic 
features  and  rather  porous  nature  of  the  subsoil  the  drainage  is  usually  exces- 
sive, though  not  so  noticeably  so  as  the  coarser  textured  soils  of  the  series. 
The  greater  part  of  the  type  has  been  logged,  but  only  a  small  acreage  is  under 
cultivation.  On  parts  of  the  type  and  under  intensive  methods  of  cultivation 
clover,  hay,  oats,  small  fruits,  peas,  potatoes,  and  other  vegetables  have  been 
grown  with  good  resulta    Strawberries  have  also  proven  a  profitable  crop. 

Lynden  fine  sandy  loam. — ^The  soil  consists  of  a  light-brown  to  y^owlsh- 
brown  fine  sandy  to  silty  loam,  high  in  silt,  and  from  16  to  25  inches  deep.  It 
is  underlain  by  a  lighter-brown  to  gray  fine  sandy  loam,  similar  in  texture  to 
the  surface  soil,  but  with  a  smaller  organic  matter  content  A  few  gravel  or 
small  bowlders  are  in  places  found  embedded  in  the  soil  or  scattered  over  the 
surface.  The  topography  Is  level  to  gently  rolling,  the  type  occupying  the 
upper  stream  terraces  and  lower  bench  lands.  Natural  drainage  is  good,  but 
not  excessive,  except  on  some  of  the  slopes  bordering  the  stream  valleys.  The 
soil  represents  an  Intermediate  type  between  the  Lynden  sandy  loam  and  the 
surrounding  heavier  and  silty  upland  soils  of  glacial  till  It  is  derived  from 
the  fine  sand  and  silty  sediments  deposited  by  i^adal  waters.  The  type  sup- 
ports a  heavy  growth  of  timber  and  a  dense  undergrowth  of  ferns  and  other 
native  vegetation.  Oats,  clover,  timothy,  vegetables,  field  peas,  Irish  potatoes, 
and  fruits  are  successfully  grown. 

S^naiway  fine  sandy  loam, — ^The  soil  consists  of  a  dark-brown  to  black  fine 
sandy  loam,  about  12  inches  deep,  containing  a  large  amount  of  organic  matter 
and  in  some  places  a  small  quantity  of  gravel.  The  subsoil  to  a  depth  of  sev- 
eral feet  is  a  grayish-brown,  slightly  loamy  medium  sand,  becoming  somewhat 
coarser  in  texture  and  lighter  in  color  with  depth.  The  topography  is  com- 
paratively level  and  broken  only  by  a  few  low  mounds  and  ridges.  Natural 
drainage  is  excessive  and  crops  are  apt  to  Buffer  from  drought  The  type  is 
derived  from  deposits  of  sand  laid  down  as  sandbars  or  deltas  by  swift  glacial 
streams  emptying  into  the  quiet  waters  which  covered  parts  of  the  region  during 
the  glacial  period.  The  greater  part  of  this  type  is  treeless,  but  a  tew  small 
areas  occur  which  support  a  sparse  growth  of  timber.  A  large  proportion  of 
It  is  under  cultivation.  With  proper  methods  for  conserving  the  soil  moisture 
fair  yields  of  the  various  crops  grown  are  obtained,  especially  during  a  wet 
season.  Oats  yield  from  18  to  20  bushels  and  wheat  from  8  to  10  bushels  per 
acre.  Potatoes,  truck,  and  fruit  are  grown  to  some  extent,  and  do  fkirly  well 
when  properly  cultivated. 

Area  and  dUtrihution  of  the  fine  sandy  loams. 


Soil 


state  or  areA.i 


Agios. 


Ey«ratt  fine  Miidy  loam. . . 
LTnd«ii  floe  sandy  ioam . . . 

CmUam  flue  sandy  kNun 

Spanaway  fine  sandy  kNun. 


WashJnrtonft . 
Waahtngton  4. , 
WashJnrUmS.. 
Washington 4. , 


72,900 
10, 9M 
4,000 
3,712 


Total. 


100,672 


1  For  key  to  nomben  In  this  oohimn  see  p.  783. 
GRAVELLY  FINE  SAin)T  LOAlf  PHASE. 

But  one  gravelly  fine  sandy  loam  type  has  been  mapped  so  far  In  this  prov- 
ince. It  covers,  however,  extensive  areaa  It  differs  essentially  from  the  fine 
sandy  loam  member  of  the  same  series  in  the  greater  content  of  gravelly 
material. 

Only  a  small  proportion  of  the  type  has  beeb  utilised  for  agriculture.  Most 
of  the  area  covered  can  only  be  cleared  of  timber  and  stumps  at  great  expense, 
and  a  considerable  proportion  of  the  land  Is  of  rough,  broken  topc^graphy  and 
unsuited  to  farming.  Where  cultivated  the  soil  is  friable,  and  does  not  require 
expensive  or  heavy  fanning  equipment  when  once  cleared.  Oats,  hay  crops, 
potatoes,  and  fruits  are  the  principal  products. 
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The  gravel  content  renders  the  soil  of  somevehat  more  porous  character  and 
less  retentive  of  moisture  than  the  fine  sandy  loams.  Where  recognized  the 
type  is  underlain  by  a  comparatively  compact  subsoil,  is  retentive  of  moisture, 
and  subject  to  a  somewhat  heavier  rainfall  and  to  a  less  rapid  loss  of  moisture 
through  evaporation  than  is  usually  the  case  in  the  fine  sandy  loam&  Climatic 
conditions  favor  the  growth  of  native  grasses,  oats,  and  hay  crops,  and  are 
wdl  suited  to  dairying. 

In  relation  to  type  of  farming  to  which  it  is  suited,  the  phase  does  not  depart 
essentially  from  the  fine  sandy  loam  of  the  same  seriea 

CUaiam  gravelly  fine  sandy  loam. — ^The  soil  consists  of  a  gray  fine  sandy 
loam,  from  8  to  10  inches  deep,  containing  a  large  amount  of  glacial  gravel  mixed 
with  many  small,  reddish-brown  iron  concretions.  The  subsoil  is  a  lighter- 
colored  silty  fine  sandy  loam,  nearly  white  when  wet.  Glacial  gravel  and  Iron 
pellets  occur  in  both  soil  nnd  subsoil.  The  soil  covers  a  large  proportion  of  the 
area  lying  between  the  Olympic  Mountains  and  the  Straits  of  Juan  de  Fuca. 
It  is  derived  from  glacini  drift  material.  The  topography  ranges  from  nearly 
level  to  rough  and  broken.  Dniinage  is  usually  thorough  and  somewhat  exces- 
sive over  the  rougher  areas.  Only  a  small  proportion  of  the  type  is  under  culti- 
vation. Much  of  it  has  been  logged  off,  although  considerable  areas  of  timber 
remain.  The  soil  is  easily  worked  and  holds  moisture  well  if  properly  culti- 
vated. The  chief  crops  grown  are  hay,  oats,  and  small  quantities  of  potatoes 
and  fruits. 

Area  and  dhtrihution  of  the  ffravelly  fine  sandy  loam. 


Soil  Dame. 

State  or  ftrea.i 

Acres. 

^liUlBin  sTftv«i'v  Atm  nandv  loAxn 

WRShington  ft 

96,386 

1  For  key  to  number  In  this  column  see  p.  733. 
VERT  FINE   SANDT  LOAM   PHASE. 

Types  of  this  phase  of  the  fine  sandy  loam  group  have  been  recognised  only 
under  one  soil  series.  The  soil  ditfers  from  the  fine  sandy  loam  of  the  same 
series  in  the  higher  content  of  silty  or  very  fine  sandy  material  in  both  soil  and 
subsoil  and  In  the  more  compact  and  less  pervious  structure  of  the  latter. 
The  topography  is  comparatively  flat  or  gently  rolling.  Surface  drainage  is 
fairly  well  established,  although  some  local  depressions  of  deficient  drainage 
occur.  Underdrainage  is  also  rather  deficient  in  spots,  owing  to  the  heavy, 
compact  subsoil. 

Only  inextensive  areas  are  at  present  utilized  for  farming  purposes.  The 
soil  is  forested,  and  clearing  and  preparing  the  land  for  cultivation  is  rather 
costly. 

Owing  to  its  finer  texture  .nnd  less  porous  structure  the  soil  Is  more  retentive 
of  moisture  than  the  fine  sandy  loams  and  gravelly  fine  sandy  loams  and  is 
better  adapted  to  the  general  farm  crops,  such  as  oats,  clover,  timothy,  field 
peas,  etc.  The  better  drained  areas  are  well  suited  to  the  production  of  vege- 
tables»  apples,  brambleberries,  plums,  and  other  fruits.  Early  truck  and  fruit 
crops  do  better  in  the  soils  of  lighter  texture. 

The  soil  is  rather  sticky  when  wet  and  is  less  easily  maintained  in  a  mellow, 
friable  condition  than  the  soils  of  the  province  previously  described,  except 
under  favorable  conditions  of  drainage.  It  requires  a  moderately  heavy  farm- 
ing equipment  and  rather  careful  management 

In  general  relation  to  cultural  practice  and  adaptation  to  crops  it  is  allied 
more  closely  with  tlie  silt  loams  than  with  the  members  of  the  fine  sandy  loam 
group. 

Olallam  very  fine  sandy  loam, — ^The  soil  consists  of  12  to  20  inches  of  a  gray 
to  very  light  brown,  silty  fine  sandy  loam,  the  average  depth  being  about  15 
inches.  The  subsoil  varies  from  a  gray  silty  fine  sandy  loam  of  somewhat 
heavier  texture  than  the  soil,  to  a  gray  ledlty  clay  loam  or  silty  clay.  Tellowish- 
brown  iron  stains  are  of  common  occurrence  below  the  second  foot,  producing 
a  mottled  appearance.  A  number  of  areas  are  found  where  the  high  silt  content 
renders  the  soil  sticky  and  adhesive  when  wet,  the  material  resembling  a  light 
silt  loam.    The  soil  is  of  glacial  origin.    The  type  occurs  as  level  to  gently 
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rolling  flata  or  plateaus  and  has  Hirlj  good  drainage,  tlioui^  some  areas  could 
be  improved  by  the  use  of  tile.  Very  little  of  the  type  is  under  cultivation. 
When  properly  handled  oats,  clovers,  peas  and  vegetables,  apples*  plums,  and 
berries  should  prove  profitable  crops.  Under  irrigation  alfalfa  and  other  crops 
should  do  well. 

Area  and  distribution  of  the  very  fine  sandy  loam. 


SoUiume. 

State  or  araa.1 

Aow. 

Wii#hlii(toii  S 

11, 5» 

i  For  key  to  number  In  this  oolunm  see  p.  7SS. 
liOAlf  Gboup. 

The  soils  of  the  loam  group  are  not  an  extensive  as  those  occurring  under 
the  fine  sandy  loam  group  or  some  of  the  phases  of  the  sandy  loam  soils. 

The  virgin  tracts  support  a  heavy  forest  growth,  which  in  some  cases  has 
been  logged  off  or  burned  over.  The  cost  of  clearing  even  areas  from  which 
the  merchantable  timber  has  been  cut  is  high.  Hie  topograi^y  is  usually 
favorable  to  the  practice  of  agriculture.  Surface  drainage  of  the  larger  areas 
is  well  established,  although  deficient  in  some  of  the  less  extensive  members  of 
the  group. 

The  soil  material  is  friable  under  cultivation,  except  in  local  areas  of  deficient 
drainage,  the  soils  being  readily  maintained  in  good  tilth  and  retentive  of  mois- 
ture. The  subsoils  are  of  rather  fine  texture  and  of  more  compact  structure 
than  the  soils  of  the  sandy  loam  and  fine  sandy  loam  groups. 

When  cleared  the  soils  of  this  group  require  only  a  moderately  heavy  farm- 
ing equipment  and  constitute  one  of  the  more  promising  groups  of  the  Glacial 
province.  They  are  well  suited  to  general  farming,  and  under  favorable  con- 
ditions as  to  markets  and  transportation  can  be  profitably  utilised  in  small 
tracts  for  the  production  of  intensively  cultivated  crops.  Potatoes,  bramble 
and  late  tree  fruits,  hops,  and  the  later  staple  vegetables  can  be  successfully 
grown,  while  oats,  clover,  timothy  hay,  field  peas,  and  forage  crops  give  good 
yields.    Dairying  can  also  be  practiced  over  suitable  areas. 

Ttiey  are  in  general  adapted  to  a  somewhat  heavier  grade  of  general  farming 
than  the  soils  of  the  fine  sandy  loam  group.  While  the  soils  are  not  so  well 
adapted  to  early  fruit  or  vegetable  products  as  the  soils  of  lifi^ter  texture, 
yields  of  later-maturing  crops  are  larger  and  more  certain. 

Buckley  loam, — ^The  soil  varies  in  depth  from  8  to  12  inches  and  consists  of 
a  silty  loam  to  a  loam,  dark  brown  to  black  in  color  as  the  result  of  the  accnmu- 
lation  of  organic  matter.  A  small  amount  of  coarse  sand  or  fine  gravel  is 
occasionally  found  in  the  soil,  but  not  in  sufficient  quantity  to  influence  the 
texture.  The  subsoil  is  a  dark  or  bluish-gray,  Impervious  loam  mottled  with 
yellow  or  brown  iron  stains,  and  containing  considerable  coarse  sand  and  fine 
gravel  mixed  with  moro  or  less  angular  and  subangular  rock  fragments  and 
small  glacial  bowlders.  The  soil  is  derived  from  deposits  of  glacial  till.  The 
uncleared  land  supports  a  heavy  growth  of  fir,  cedar,  spruce,  and  alder,  and  a 
dense  undergrowth  of  other  vegetation.  The  type  occupies  extensive  fiat  or 
very  gently  undulating  areas,  frequently  bordered  by  steep  slopes  or  bluffs, 
occurring  as  bench  lands  or  almost  level  upland  plateaus.  Owing  to  the  level 
topography  and  impervious  nature  of  the  subsoil,  the  natural  drainage  is  poor, 
and  ditching  or  tiling  is  usually  necessary  on  the  cultivated  land.  Where 
properly  drained  the  soil  becomes  light  and  friable  and  is  easily  cultivated.  It 
Is  well  adapted  to  hops,  clover,  timothy,  oats,  potatoes,  small  fruits,  and  late 
tree  fruits. 

Everett  loam, — The  soil  consists  of  a  grayish-brown  to  light  reddish  brown 
heavy  loam  or  silty  loam  about  12  inches  deep.  The  surface  when  wet  is 
dark  gray,  but  when  dry  assumes  a  light  ashy  gray  appearance.  The  subsoil  is  a 
light-drab  to  gray,  heavy,  silty  loam,  lighter  in  color  than  the  soil.  Strata  of 
lighter  textured,  sandier  material  are  often  found  in  the  subsoil.  The  soil 
contains  very  few  bowlders  or  gravel.  The  topography  is  rolling.  The  type 
occupies  the  gentle  slopes  which  form  the  foothills  of  the  mountainous  region, 
although  comparatively  levti  areas  occur  at  intervals  on  the  higher  lands  and 
plateaus.    Drainage  is  good,  but  not  excessive  like  that  of  the  other  soUs  of 
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the  series.  Only  a  small  proportion  of  the  type  is  nnder  cultivation  to  timothy 
and  clover,  fruits,  potatoes,  and  vegetables,  the  greater  part  being  covered  by  a 
heavy  growth  of  timber. 

Ortinff  loam. — The  soil  consists  of  a  dark-drab  to  dark-brown  sticky  loam, 
from  8  to  12  inches  deep,  containing  sand  and  small  gravel.  The  organic 
matter  content  is  high,  and  in  some  of  the  shallow  depressions  the  surface  has 
many  of  the  characteristics  of  Muck.  The  subsoil  is  a  gray  to  grayish-brown 
sandy  loam  or  loam  from  8  to  12  inches  deep,  slightly  mottled  with  yellow, 
carrying  coarse  to  medium  sand,  gravel,  small  rock  fragments,  and  glacial 
bowlders.  It  contains  enough  silt  and  clay  to  make  it  decidedly  sticky  when 
wet  In  position  and  surface  indications  the  type  resembles  the  more  recent 
alluvial  deposits,  although  the  intermixture  of  coarse  sand  and  fine  material 
indicates  glacial  origin  of  the  soil  material.  The  lack  of  stratification  and 
the  assortment  of  the  soil  particles  point  clearly  to  an  absence  of  modification 
by  the  assorting  action  of  waters.  The  surface  topography  varies  from  level 
to  gently  undulating.  The  type  occupies  broad,  comparatively  level  valleys 
almost  surrounded  by  uplands  and  traversed  by  streams.  Natural  drainage,  as 
a  whole,  is  good,  but  artificial  drainage  is  necessary  in  some  of  the  shallow 
depressions.  The  native  vegetation  consists  of  fir,  spruce,  cedar,  and  alder. 
Hops  do  well  on  this  soil  and  were  once  the  main  crop  grown.  Oats,  potatoes, 
and  hay  are  also  grovm  and  produce  very  profitable  yields.  Fruits  and  vege- 
tables do  well. 

Area  and  distribution  of  the  loams. 


Soil  name. 


State  or  area.i 


Acres. 


Booklevloam.. 
Everett  loam... 
Ortingloam.... 


Washington  4. 

do 

....do 


37, 9M 

21,082 

4,480 


Total. 


M,016 


1  For  key  to  number  in  this  column  see  p.  788. 

STONY  LOAM   PHASE. 

The  stony  loam  of  the  Glacial  province,  recognized  under  only  one  soil  series, 
is  prevailingly  of  rough,  hilly,  or  mountainous  topography  and  for  the  most 
part  unsuitable  to  the  economical  use  of  farm  machinery.  It  is  generally 
heavily  forested,  and  when  cleared  of  timber  the  cost  of  removing  stumps, 
stones,  and  undergrowth,  and  preparing  the  land  for  cultivation  is  high.  Most 
of  the  areas  are  poorly  provided  with  roads  or  transportation  facilities,  and 
the  less  broken  and  more  desirable  areas  are  often  comparatively  inaccessible. 
The  soil  is  of  porous  character,  excessively  drained,  and  subject  to  drought. 

The  type  is  of  minor  agricultural  importance  and  is  best  adapted  to  pasture 
or  left  in  forestry. 

Everett  stony  loam, — ^The  soil  varies  in  depth  from  10  to  15  Inches  and  in 
texture  from  a  light  loam  to  silty  loam.  Gravel  and  small  glacial  bowlders  are 
found  scattered  over  the  surface  and  mixed  with  the  soil,  frequently  In  sufficient 
quantity  to  make  cultivation  difficult  On  the  more  level  bench  land  the  soil  is 
deeper  and  more  silty  in  texture,  while  on  the  steeper  slopes  it  is  more  sandy 
in  texture  and  contains  a  higher  percentage  of  sand,  rock,  and  gravel.  The 
subsoil  is  a  heavy  sandy  loam  or  loam  containing  a  large  quantity  of  gravel, 
small  stones,  and  bowlders.  The  gravel  in  the  deeper  subsoil  often  occurs  in 
irregular  bands  with  occasional  pockets  of  heavy,  silty  glacial  till  compara- 
tively free  from  stones  or  gravel.  The  topography  is  rough  and  broken,  the 
type  occupying  the  mountainous  regions  forming  the  western  border  of  the 
Cascade  Range.  This  soil  supports  a  dense  growth  of  timber  and  underbrush. 
Its  rough  topography  makes  the  greater  proportion  of  the  type  of  little  or  no 
agricultural  value  Small,  level  bench  lands  or  plateaus,  occur  which  could 
be  used  for  agriculture,  but  they  are  limited  in  extent  and  the  topography  of 
the  surrounding  country  is  so  rough  that  they  are  usually  almost  inaccessible. 
Where  the  timber  is  removed  and  the  soil  is  cleared  for  agriculture,  the  natural 
drainage  is  excessive  and  both  the  soil  and  the  subsoil  remain  in  a  dry  condition 
during  the  summer  months. 
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Area  and  diatrilHition  of  the  stony  loam. 


Soil  name. 

State  or  area.i 

Aon. 

Wiiffhlngton  4,  ff  

eB,S08 

t  For  key  to  niimben  in  thtaoolumn  8ee  p.  733. 
OBAVELLY  LOAIC  PHASE. 

The  grarelly  loam,  like  the  stony  loam  phase  of  the  loam  group,  Is  in  this 
IM!t>Tince  confined  to  a  single  soil  type. 

It  differs  from  the  stony  loam  in  topography,  which  Is  comparatively  level 
to  rolling  and  usually  of  such  a  character  as  to  permit  the  use  of  farm 
machinery.  It  is  more  accessible  and  favorably  located  and  lacks  the  ezoesslTe 
content  of  large  cobbles  and  bowlders.  It  contains  a  large  quantity  of  gravel, 
however,  which  is  sometimes  sufficient  to  impede  cultivation.  The  soil  is  well 
drained,  porous,  and  not  retentive  of  moisture  except  where  aided  by  intfflisive 
cultivation.  Early  tree  fruits,  small  fruits,  potatoes,  and  vegetables  are  the 
most  promising  products. 

The  soil  is  not  well  adapted  to  general  farming,  and  in  utilization  and  charac- 
ter of  equipment  required  is  related  to  the  soils  one  or  two  grades  lighter  in 
texture  than  the  normal  meml)ers  of  the  loam  group. 

Lynden  gravelly  loam, — ^The  soil  consists  of  a  light-brown  loam  or  silty  loam, 
about  10  inches  deep,  containing  a  large  quantity  of  rounded  glacial  gravel. 
The  material  varies  from  coarse  sand  to  rounded  cobbles  several  Inches  in 
diameter,  but  is  principally  medium-sized  gravel,  with  a  few  small  bowlders 
scattered  over  the  surface.  The  subsoil  consists  of  a  stratified  mass  of  fine 
and  coarse  gravel  and  small  rounded  cobbles.  The  interstitial  material  con- 
sists of  sand,  varying  in  texture  from  fine  to  coarse,  with  the  coarser  grades 
predominating.  The  gravel  beds  often  occur  in  layera  or  l>eds  from  2  to  10 
feet  thick,  and  are  sometimes  separated  by  thin  strata  of  sand.  The  topography 
is  generally  rolling,  with  more  or  less  extensive  upland  areas  of  comparatively 
level  plateaus  or  terraces.  The  natural  drainage  of  the  type  is  thorough,  and 
crops  usually  suffer  from  lack  of  moisture  during  the  growing  season.  The 
soil  is  derived  from  the  coarser  glncial  deposits  of  sand  and  gravel,  the  struc- 
ture of  which  seems  to  indicate  that  they  were  laid  down  by  flood  waters  as 
glacial  outwash  material.  The  coarser  material  was  later  covered  by  a  very 
shallow  deposit  of  glacial  drift,  which  forms  the  finer  material  in  the  surface 
soil.  The  soil  is  fairly  well  adapted  to  the  grrowing  of  fruits,  and  the  acreage 
devoted  to  orchards  is  increasing.  The  gravelly  texture  of  the  soil  makes  its 
cultivation  difficult,  although  fair  yields  of  potatoes  and  vegetables  have  been 
secured  on  areas  having  a  comparatively  small  amount  of  gravel  in  the  sur- 
face soil. 

Area  and  distrilmtion  of  the  gravelly  loam. 


Soil  name. 

State  or  area.' 

Aens. 

Lynden  gravelly  loam 

»,«» 

1  For  key  to  number  in  this  column  see  p.  733. 

Silt  Loam  Group. 

The  silt  loams  are  confined  mainly  to  certain  portions  of  the  area  included 
within  the  glacial  province,  and  include  some  of  the  most  promising  soils  of 
the  region.  Various  members  of  the  group  have  been  developed  to  some  extent 
for  farming,  while  others  are  almost  entirely  unutilized.  They  are  usually 
heavily  forested,  and  clearing  the  land  for  agriculture  even  after  removal  of  the 
merchantable  timber  is  expensive.  The  topography  varies  from  comparattvely 
level  to  rolling,  and  is  not  generally  so  rous^  as  to  rendar  the  land  unsuitable  to 
cultivation.  Drainage  is  well  established,  although  local  areas  of  deficient  drain- 
age frequently  occur  in  the  majority  of  the  soil  types. 
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The  soils  are  usually  rather  sticky  when  wet,  but  under  favorable  conditions 
of  drainage  and  management  are  friable  and  easily  cultivated  with  an  average 
farming  equipment  The  subsoils  are  predominantly  compact  and  retentive  of 
moisture,  though  in  one  of  the  members  of  the  group  they  are  of  porous  char- 
acter, excessively  drained,  and  subject  to  drought  Under  favorable  conditions 
of  drainage,  moisture  supply,  and  tillage  they  are  usually  well  adapted  to  gen- 
eral ftirm  crops  and  dairying,  to  bramble  fruits,  and  the  later  or  heavier  vege- 
tables, such  as  cabbage,  cauliflower,  onions,  and  root  crops.  Tree  fruits,  con- 
sisting of  apples,  plums,  etc.,  are  generally  successful  under  favorable  condi- 
tions of  exposure  and  drainage.  Climatic  conditions  are  well  suited  to  dairy- 
ing and  to  the  production  of  oats,  clover,  timothy,  field  peas,  and  other  forage 
crops. 

The  more  porous  and  thoroughly  drained  areas  are  not  so  well  adapted  to 
general  farming  but  are  suitable  for  the  production  of  orchard  crops,  straw- 
berries «nd  brambleberries,  and  vegetables. 

In  general  type  of  fanning  and  of  crops  to  wliich  the  soils  of  the  silt  loam 
group  are  adapted,  they  compare  quite  closely  with  those  of  the  loam  group. 

ClaUam  silt  loam.— The  soil  conslsbB  of  a  gray  to  drab  silt  loam  about  10 
inches  deep,  containing  small  amounts  of  sand  and  fine  gravel.  The  subsoil 
to  a  depth  of  36  inches  consists  of  a  gray,  compact  silty  clay  or  silty  clay  loam. 
The  type  is  derived  from  glacial  drift  and  carries  a  few  small  glacial  bowlders 
in  both  soil  and  subsoil.  It  occupies  level  to  gently  rolling  benches  near  the 
base  of  gently  rolling  uplands.  The  natural  drainage  is  generally  good,  thoufi^ 
the  more  level  areas  would  be  improved  by  the  use  of  tile.  None  of  the  type 
is  cleared.  Under  a  astern  of  thorough  cultivation  it  should  be  well  adapted 
to  general  farm  crops. 

Everett  sUt  loam. — ^The  soil  consists  of  12  to  15  inches  of  a  grayish-brown 
to  light-brown  silt  loam  with  a  high  content  of  reddish-brown  iron  concretions. 
The  dry  surface  has  an  ashy-gray  color  which  becomes  light  brown  when 
wet.  In  the  latter  condition  it  is  sometimes  rather  compact  and  contains 
sufficient  clay  to  make  it  sticky.  The  subsoil  is  a  compact  gray  silt  loam  or 
silty  clay  loam  frequently  marked  with  reddish-yellow  iron  stains.  At  2  to  5 
feet  pockets  of  sand  of  various  grades  are  occasionally  encountered  embedded 
in  the  silt,  which  are  in  turn  underlain  by  coarser  sands  resting  on  a  bed  of 
gravel.  The  surface  is  lev^  to  gently  rolling,  and  except  for  depressions  and 
flat  areas  the  drainage  is  fairly  good,  but  in  no  case  excessive,  as  is  generally  the 
case  with  other  members  of  this  series.  Only  a  small  proportion  of  the  type  is 
under  cultivation,  though  much  of  it  has  been  logged  otf.  It  is  one  of  the 
best  upland  soils  in  the  area.    The  chief  crops  grown  are  clover,  oats,  and  fruit 

Lvnden  silt  loam. — The  soil  consists  of  a  light-brown  to  reddish-brown  silt 
loam  from  15  to  20  inches  deep,  containing  considerable  organic  matter.  Some 
fine  gravel,  coarse  sand  particles,  and  small  iron  concretions  or  pellets  are 
sometimes  found  in  the  soil,  but  not  in  suflteiait  quantities  to  influence  its 
flne,  silty  texture.  The  subsoil  consists  of  a  compact  mass  of  sands  and 
gravel.  The  sand  varies  in  texture  from  flne  to  coarse,  while  the  gravel  is 
rounded  and  varies  in  size  from  coarse  sand  particles  to  small,  rounded 
bowlders.  The  topography  is  rolling,  with  low,  rounded  hUls,  and  extensive, 
comparatively  level  upland  plateaus.  Natural  drainage  is  good  and  in  some 
areas  excessive.  The  soil  is  derived  from  glacial  till  of  flne  sand  and  silt  or 
from  outwash  sediments  laid  down  over  coarse  glacial  outwash  deposits  of 
sand  and  gravel.  The  type  supporto  a  heavy  growth  of  flr,  cedar,  and  hemlock. 
The  soil  is  well  adapted  to  fruit  growing  and  supports  many  small  orchards. 
Small  fruits,  especially  strawberries,  do  well,  particularly  during  a  season  of 
plentiful  rainfall.  Both  clover  and  timothy  are  grown  to  a  limited  extent,  and 
while  the  yields  are  not  as  large  as  on  some  other  types  the  quality  of  the  hay 
is  good.  Irish  potatoes  produce  good  yields  and  vegetables  do  well,  especially 
in  a  wet  season. 

Whatcom  sUt  loam. — The  soil  is  a  brown  to  reddish-brown  silt  loam  15  inches 
deep,  underlain  by  a  compact  massive,  drab  or  gray  heavy  loam  or  silt  loam 
extending  to  a  depth  of  86  inches  or  more.  Some  gravel  and  small  glacial 
bowlders  are  present  The  type  occnpies  a  rolling  country  with  low,  rounded 
hills.  Drainage  is  good,  except  where  small,  shallow,  kettlelike  depressions 
occur.  It  is  of  glacial  origin.  Practically  all  the  area  of  this  type  Is  forested 
with  a  heavy  growth  of  flr,  cedar,  and  hemlock.  Where  cleared  it  is  cultivated 
IntensiTely  to  fruits,  vegetables,  and  berries  with  excellent  results.  It  Is  also 
suited  to  general  fiirming. 
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Area  and  distribution  of  the  Hit  loams. 


Sou 


State  or  area.i 


WliatoomalltloMii.. 
Evfltett slit  loam.... 
LjiMleD  silt  loam.... 
CUIamaUtl 


Washinston  4, 5.. 
WaahlnctonS.... 
Washington  4.... 
Washington  5 


148»016 

22,144 

512 


Total. 


201,686 


1  For  key  to  numbers  in  this  oolumn  see  p.  788. 

Clay  Group. 

siltt  clay  phase. 

Tbis  phase  includes  the  soils  of  the  Glacial  proylnce  of  clay  texture,  contain- 
ing in  ad<Ution  a  sufficiently  large  amount  of  silt  to  influence  the  soil  in  its 
adaptation  to  agriculture.  While  heavy  and  of  high  water-holding  capacity,  the 
soil  possesses  the  smooth  texture  of  the  silt  loams,  and  is  usually  more  friable 
under  cultivation  than  those  of  normal  clay  texture. 

In  this  province  the  silty  clays  occur  under  two  series,  each  of  whidti  is  r^re- 
seated  only  by  the  silty  clay  member,  which  (kmstitute  the  heaviest  soils  yet 
recognised  in  the  Glacial  province. 

The  topography  is  comparatively  level  to  gently  undulating  and  favorable  to 
cultivation.  Drainage  is  ftiirly  well  established,  but  sometimes  locally  deficient 
The  subsoil  is  of  heavy,  compact  character  and  retentive  of  moisture. 

The  silty  clay  loams  are  sticky  when  wet  and  require  rather  thorough  cul- 
tivation and  careful  management  Under  favorable  moisture  conditiona  they 
can  be  worked  without  great  difficulty,  but  require  heavy  farming  equipment 
They  are  adapted  to  a  heavy  type  of  farming,  and  are  usually  devoted  to  crops 
of  hay,  grain,  and  dairy  products.  The  later  vegetables,  most  of  the  tree  fruits, 
and  small  fruits  may  by  careful  management  and  a  careful  selection  of  sites 
be  grown  for  home  use. 

Balkum  sUty  clay, — The  soil  consists  of  a  brown  to  reddish-brown  silty  clay 
from  10  to  14  inches  deep,  underlain  by  a  compact,  reddish-brown  silty  day.  In 
local  areas  of  poor  drainage  the  soil  frequently  assumes  a  dark-brown  color,  the 
subsoil  grading  into  yellowish  brown  or  showing  mottlings  of  yellow  and  gray. 
A  deposit  of  weathered  basaltic  and  andesltic  glacial  gravel  underlies  the  type 
to  a  considerable  depth.  The  type  occupies  old  eroded  terraces  varying  in  topog- 
raphy from  nearly  level  to  gently  rolling.  The  type  as  a  whole  is  of  friable 
character  under  cultivation,  and  it  is  well  drained,  friable,  and  retains  moisture 
well,  but  a  few  of  the  more  level  areas  or  shallow  depressions  would  be  im- 
proved by  artificial  drainage.   It  is  well  adapted  to  grains  and  grassea 

Winloch  Bilty  clay. — ^The  soil  to  an  average  depth  of  about  12  inches  consists 
of  a  dark-gray  to  black,  friable  silty  clay.  This  is  underlain  to  a  depth  of 
96  inches  by  a  brown,  dark-brown,  or  mottled  gray  and  yellowish-brown  silty 
clay.  At  an  average  depth  of  4  to  10  feet  the  soil  material  is  underholn  by  a 
compact  mass  of  partially  decomposed  basaltic  gravel  and  cobbles.  The  type 
Occupies  old  glacial  terraces,  and  has  a  level  to  gently  rolling  topograpligr- 
The  natural  drainage  is  fair,  except  on  a  few  of  the  more  level  areas  or  in  slight 
depressions,  which  remain  in  a  wet  condition  until  late  in  the  qnring  or  sommer. 
In  these  areas  the  restricted  drainage  has  resulted  in  the  accumulation  of  a 
large  amount  of  organic  matter,  and  the  soil  is  of  rather  refractory  character. 
As  a  whole  the  type  is  highly  esteemed  for  general  farming  and  the  production 
of  hay  and  grains. 


Area  and  distribution  of  the  silty  clays. 

Soil  name. 

AeiQs. 

a*iv*i«n  aiitv  fflav                 ,.,,,,,,,.-, 

Washington  7 

141,688 

Winloek  sUir  elav 

do. 7 

28,088 

Total 

186,888 

1  For  key  to  number  in  this  oolumn  see  p.  738. 
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LAKB-LAID  MATBBIAIi. 

The  soils  derived  from  lake-laid  material  are  enconntered  most  frequently  in 
the  humid  regions  of  the  Northwestern  States,  where  they  occupy  local  glacial 
lake  basins,  depressions  in  river  flood  plains  or  terraces,  or  poorly  drained 
and  obstructed  valleys  of  minor  streams.  They  are  mainly  derived  from  eroded 
material  of  upland  glacial  soils  deposited  in  shallow  water.  The  individual 
ar^s  are  of  limited  extent  and  generally  poorly  drained.  Much  of  the  areas 
covered  are  tmcleared  of  native  timber  or  swamp  growth,  and  utilized  only  for 
gracing.  When  drained  they  are  usually  suitable  for  the  production  of  hay 
crops,  potatoes,  and  small  fruits  and  vegetables. 

In  the  more  southern  semlarid  and  arid  districts  the  province  includes  lim- 
ited areas  of  soils  not  yet  mapped,  deposited  in  the  waters  of  local  closed 
drainage  basins.  These  areas  frequently  contain  injurious  accumulations  of 
alkali  salts,  are  poorly  drained  or  subject  to  periodical  inundation,  and  are  not 
of  great  agricultural  importance. 

DESCBIFTION  OF  THE  SOIL  SERIES. 

Bemngham  series, — ^The  soils  vary  from  dark  brown  or  drab  to  black  in 
color  and  are  hl^  in  organic  matter.  The  deeper  sabsoil  is  mottled  drab  or 
U|^t  gray,  usually  compact  and  poorly  drained,  and  contains  occasloniil  pockets 
of  gravel  or  sand.  The  soil  is  of  alluvial  orighi,  derived  mainly  from  material 
washed  down  from  the  uplands  and  deposited  in  the  shallow  basins  and  de- 
pressions during  the  period  when  they  were  covered  by  waters  or  shallow  lakes. 
The  soils  occupy  the  shallow  upland  basins  which  occur  at  intervals  through- 
out the  glacial  region  of  western  Washington.  Many  of  the  basins  are  whoUy 
snnounded  by  rolling  hills  and  ridges.  The  drainage  waters  from  the  adjacent 
uplands  keep  them  in  a  wet,  poorly  drained  condition.  The  large  amount  of 
organic  matter  found  in  the  soil  owes  its  origin  to  the  decay  of  a  rank  growth 
of  swampy  vegetation  under  poorly  drained  conditions.  The  members  of  this 
series  seldom  support  any  large  timber  growth,  willows,  alders,  and  grasses 
comprising  the  characteristic  vegetation.  When  artificially  drained  cabbage, 
cauliflower,  peas,  beets,  and  potatoes  can  be  grown. 

Area  and  dietributUm  of  the  soil  of  the  BeUinffham  series. 


Soil  name. 

State  or  area.' 

Acres. 

TMHnghAin  fffft  m?il 

Waahin^ton  4, 5 

108,294 

>  For  key  to  nmnbera  in  this  column  see  p.  788. 

Ouster  series.— The  soils  are  dark  brown  to  black  in  color  and  the  subsoils 
gray  to  brown.  They  comprise  the  sedimentary  glacial  basin  soils,  which  are 
imderlaln  by  sandy  material.  The  types  have  been  formed  by  the  gradual  filling 
np  of  these  basins  by  material  washed  from  the  surrounding  glacial  uplands. 
These  soils  occupy  shallow  basins  which  were  formerly  small  lakes  or  ponds. 
The  basins  were  covered  originally  by  a  deposit  of  sand,  over  which  was 
deposited  later  the  finer  material,  consisting  mainly  of  fine  sand,  silt,  and  clay, 
which  was  laid  down  in  the  quiet  waters  of  the  lake  or  ponds.  The  subsoil 
contains  a  high  percentage  of  iron,  which  frequently  cements  the  sand  Into  a 
compact  mass.  Small  iron  concretions  and  aggregates  are  of  common  occur- 
rence throughout  the  soil  mass,  while  beds  of  bog  iron  ore  are  occasionally 
encountered  in  the  subsoil.  The  large  amount  of  organic  matter  present  in  the 
soil  is  derived  from  the  slow  decay  of  the  rank  growth  of  swampy  vegetation 
tmder  poorly  drained  conditiona  In  some  localities  the  surface  soil  is  covered 
by  a  shallow  deposit  of  Peat  or  Muck.  The  surface  of  these  basins  is  level  to 
gently  undulating,  and  artificial  drainage  is  necessary  on  all  of  the  soils  in  the 
series  before  they  can  be  profitably  utilised  for  agriculture.  When  drained  and 
well  cultivated  these  soils  are  very  productive.  The  principal  crops  grown  are 
oats,  hay,  Oanada  field  peas,  and  Irish  potatoes.  Vegetables  and  fruita  and 
f>ma]l  friiits  have  also  been  grown  to  a  limited  extent 
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Area  and  dUtribuHan  of  the  9oUs  of  the  Custer  seriet. 


8oUnmm0. 

State  or  aiM.i 

Acm. 

Curtarloam 

WMhlnftoii  4    . 

8,304 
8,980 

lUtkwni 

do  " 

ToUl 

17,«4 

^  For  k»r  to  number  in  this  oolumn  see  p.  7S8. 

Ebeys  «er(6<.--The  soils  of  this  series  are  derived  from  glacial  material 
eroded  from  upland  facial  drift  and  outwash  soils  of  the  Brerett  series  and  re- 
deposlted  In  shallower  water  and  at  a  high^  elevation  than  the  finer  sediments 
of  the  soils  of  the  Bellingham  series,  which  often  occupy  lower  depressions 
adjoining  areas  of  this  soil.  The  areas  were  probably  at  one  time  covered  by 
the  waters  of  glacial  lakes  or  served  as  broad  glacial  channels  emptying  into  the 
heads  of  small  bays  or  inlets.  The  large  amount  of  organic  matter  preeent  in 
the  soil  is  due  to  the  decay  of  native  vegetation  under  conditions  of  poor  drainage. 
The  topography  is  level  to  gently  rolling  and  drainage  usually  well  estatdished. 
The  soil  is  of  dark  to  black  color,  carries  much  organic  matter,  and  is  under- 
lain by  a  gray,  sandy  subsoil.  Gravel  is  frequently  present  in  both  soil  and 
subsoil.    These  soils  are,  as  a  rule,  very  productive. 

Area  and  diatrilmtion  of  the  80tl  of  the  Bbeys  aeries. 


SottnuBo. 

State  or  aiM.1 

Aoree. 

Kb«]w  ffHidy  hMun 

Waihington  ff 

4,8M 

1  For  key  to  number  in  this  oolumn  see  p.  788. 


Totcrr  series.— The  soils  are  of  dark-gray,  drab,  or  black  color  and  contain 
an  excessive  amount  of  organic  matter,  frequoitly  rendering  them  of  somcnrhat 
mucky  character.  The  subsoils  are  yellowish  brown  or  gray  to  drab,  comp8u*t, 
and  frequently  mottled  with  red  and  yellow  iron  stains.  Pockets  of  sand  and 
gravel  are  of  frequent  occurrence.  The  series  occui^es  small,  shallow  ni^and 
depressions  or  lake  basins,  often  without  outlet,  and  poorly  drained  valley 
flats  occurring  in  areas  of  old  elevated  and  eroded  terrace  deposits.  They 
are  frequently  surrounded  by  areas  of  undulating  to  rolling  topography  and 
subject  to  drainage  waters  from  surrounding  soils.  The  suriOace  varies  from 
level  to  hummocky,  and  the  soils  are  usually  poorly  drained  and  sparsely 
timbered  or  covered  with  shrubs  and  bushes.  The  soils  are  of  lacustrine  origin, 
having  been  deposited  in  shallow  lakes  or  ponds  or  in  poorly  drained  and 
flooded  areaa  The  material  is  mainly  nonglaclal  and  principally  of  basaltic 
character  and  derived  from  adjacent  residual  soils  or  old  terrace  deposits. 
Where  drained,  these  soils  are  productive  and  adapted  to  hay,  oats»  and.  pota- 
toes. In  general  characteristics  they  resemble  the  Bellingham  series  occurring 
in  the  Northwestern  glaciated  reglona 

Area  and  distribution  of  the  noils  of  the  Tovcer  series. 


Sou  name. 

State  or  aiea.> 

Aoraa. 

I'ower  fine  sandy  kMm 

WseMpfto"?. 

1,586 
14,S48 

dayloeni.. 

...do..'^ 

day ::.;::::      ■ 

do 

TotaL 

17,182 

1  For  key  to  number  in  this  oolumn  see  p.  733. 
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THE  SOIL  TYPES  AND  THEIR   USE. 
Sandt  Loam  Gboup. 

Soils  of  sandy  loam  texture  haye  been  encountered  under  but  one  aeries  of 
soils  derived  from  lake-laid  material.  Tbis  series  is  represented  solely  by  tbe 
sandy-loam  type  wbich  is  confined  to  tbe  glaciated  districts  of  tbe  nortbem  part 
of  tbe  Pacific  Ooast  region. 

The  soil  and  subsoil  material  are  of  ratber  porous  cbaracter  and  under 
drougbty  conditions  not  pbyslcally  favorable  to  tbe  retention  of  moisture.  Tbe 
soil,  bowever,  contains  a  large  amount  of  organic  matter,  whicb  improves  its 
moisture-bolding  capacity  and  texture,  and  tbe  type  is  well  drained  and  favor- 
ably situated  as  regards  moisture  supply.  Owing  to  tbese  features,  it  is  well 
adapted  to  general  farming  purposes  as  well  as  to  tbe  culture  of  potatoes,  forage 
crops,  and  vegetables 

It  is  of  limited  extent,  friable,  and  easily  cultivated,  and  capable  of  being 
successfully  tilled  witb  light  farming  equipment. 

The  soil  is  usually  better  adapted,  both  by  reason  of  physical  characteristics 
and  position  witb  regard  to  tbe  occurrence  of  frosts,  to  tbe  growth  of  early  and 
less  hardy  vegetables  than  are  tbe  other  soils  of  this  province. 

Bbeys  samdy  loam. — The  soil  consists  of  8  to  15  inches  of  a  black  sandy  loam 
containing  a  large  amount  of  organic  matter.  Tbe  subsoil  to  a  depth  of  96 
inches  is  a  gray,  light,  medium  to  fine  sandy  loam  or  loamy  sand.  One  phase 
of  this  type  carries  large  amounts  of  gravel  in  both  soil  and  subsoil.  Tbe  type 
has  been  formed  by  accumulations  of  organic  matter  and  water-laid  sediments 
overlying  low-lying  deixwits  of  coarser  glacial  material. 

Area  and  distribution  of  the  nandy  loam. 


BoUiuzne. 

State  or  ftrea.' 

Acres. 

K*>«y»  aandy  loun 

WaBhtngton  S 

4,864 

1  For  key  to  aumber  tn  tbto  oolamn  lee  p.  73S. 
Fine  Sandt  Loam  Group. 

Tbe  fine  sandy  loam  soils  of  tbe  Lake-laid  province,  in  so  far  as  recognized, 
are  represented  by  a  single  soil  type.  Drainage  is  deficient  over  local  areas,  but 
generally  fairly  well  established. 

While  of  limited  extent,  the  soil  is  of  considerable  local  agricultural  impor- 
tance, and  is  utilized  for  dairying,  bay  and  forage  crops,  and  potatoes,  and  to  a 
small  extent  for  tbe  production  of  vegetables  and  fniits.  mainly  for  home  use. 
It  is  friable,  requires  only  an  average  farming  equipment,  and  under  favorable 
conditions  of  drainage  and  moisture  supply  is  Adapted  to  general  farm  crops, 
Including  clover,  timothy,  and  forage  crops,  potatoes,  and  vegetables.  It  is 
somewhat  better  suited  to  general  farming  purposes  and  to  dairying  than  tbe 
sandy  loam  of  tbe  province. 

Tbe  culture  of  apples,  pears,  cherries,  and  small  fruits  can  probably  be  profit- 
ably extended  in  areas  of  good  drainage.  Conditions  are  not  quite  so  favorable 
for  the  production  of  early  cherries  or  other  stone  fruits  or  of  early  vegetables 
as  witb  soils  of  lighter  texture  and  better  developed  drainage. 

Tower  fine  sandy  loam, — The  soil  is  dark  gray  to  black  in  color  antVfrom  10 
to  15  inches  deep,  and  contains  a  few  small  pockets  of  gravel.  Tbe  si^bsoil  is  a 
light-brown  loam  or  silty  loam,  often  grading  into  a  silty  clay  loam  ^t  a  depth 
of  36  inches  and  resting  upon  a  deposit  of  rounded  gravel  at  deptbA  of  4  to  6 
feet.  Tbe  type  occupies  broad  basins  almost  entirely  surrounded  by  rolling 
billa  The  topography  is  uneven,  broken  by  small,  rounded  elev:4itionB,  witb 
shallow  basins  intervening.  Natural  drainage  is  fairly  good,  although  small 
areas  would  be  improved  by  ditching  or  tiling. 

Tbe  type  is  utilized  mainly  for  tbe  production  of  dairy  products,  oats,  clover 
and  timothy  hay,  kale,  and  other  forage  crops.  Where  well  drained  it  Is  also 
suitable  for  potatoes,  berries,  truck  crops,  apples,  pears,  and  cherries. 
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Area  and  dUiributUm  of  the  fine  sand/y  loam. 


BoUzuuoM. 

State  or  area.* 

Acres. 

TOTwr  Am  mi47  kNun 

WMhtnet^n?.      .      ,.  , 

i,m 

1  For  key  to  Domber  In  tills  oohmin  eee  p.  788. 
Loam  Gboup. 

8ofl8  of  tlie  loam  group  in  tbls  proTlnce  are  of  limited  extent  and  have  been 
recognized  ander  <ml7  one  soil  eerlea  Snrftice  drainage  is  poorly  eetablishedt 
tboagh  oonnteracted  to  eome  extent  by  the  porous,  permeable  subaolL  Climatic 
and  soil  conditions  favor  the  production  of  hay,  oats,  forage  crops,  and  dairy 
IMmlncts,  but  the  cool,  moist  summers  are  unfavorable  to  the  maturing  of 
wheat 

The  soil  is  friable  under  cultivation,  but  requires  artificial  drainage  for  its 
complete  development  A  moderately  heavy  farming  equipment  is  necessary. 
It  is  adapted  to  general  farming  and  dairying  and  when  drained  is  suitable  for 
the  production  of  potatoes,  cabbage,  onions,  cauliflower,  and  other  of  the  later 
and  heavier  vegetables.  Owing  to  physical  characteristics  of  soil,  poor  drain- 
age, and  danger  of  frosts  over,  the  low-lying  areas  fruits  or  early  and  d^lcate 
trucic  crops  do  better  on  the  fine  sandy  loams  than  on  the  loams. 

Custer  loam. — The  soil  consists  of  a  dark-gray  or  dark-brown  loam  from  10  to 
12  inches  deep,  silty  In  the  first  few  inches,  but  becoming  sandier  as  the  subsoil 
is  approached.  The  subsoil  is  a  compact  loamy  sand  becoming  lighter  and  less 
loamy  in  the  lower  depths.  Pockets  of  fine  gravel  and  iron  concretions  are  com- 
mon in  the  subsoil.  The  type  occupies  level  to  gently  undulating,  low,  poorly 
drained  depressions.  It  is  of  glacial  origin.  Small  cultivated  areas  produce 
fair  yields  of  oats  and  hay.  Where  thoroughly  drained  the  type  will  produce 
good  crops  of  potatoes  and  other  vegetables. 

Area  and  distribution  of  the  loam. 


Soil  name. 

State  or  area.^ 

Aorea. 

CmtirloftiD 

WfM||ington4 

8,704 

1  For  key  to  number  in  this  column  see  p.  788. 
'    Silt  Loau  Gboup. 

'The  silt  loams  nre  more  frequently  encountered  and  extensive  than  any  of 
the  'other  soil  groups  of  this  province. 

I>^ainage  is  poorly  established,  and  artificial  means  are  usually  necessary  in 
the  c^implete  development  of  any  areas  of  considerable  extent  The  soils  contain 
a  larg-e  amount  of  organic  matter,  which  tends  to  improve  the  textural  and  struc- 
tural •  features  They  are  usually  sticky  when  wet,  and  under  unfavorable 
conditions  of  drainage  and  cultivation  are  somewhat  difficult  to  handle  except 
under  careful  management.  A  rather  heavy  fiirmlng  equipment  is  required 
for  effec'tlve  cultivation. 

The  sotjg  are  adapted  mainly  to  dairying  and  to  the  growing  of  oats,  hay,  and 
forage  cr<9|)6,  including  field  peas,  kale,  etc.  Where  drained  and  properly  culti- 
vated they  a  re  also  well  adapted  to  the  commercial  production  of  the  later  and 
heavier  vefifiptablee,  including  cabbage,  cauliflower,  onions,  beets,  and  potatoes. 
Owing  to  tUe  more  frequent  occurrence  of  frosts  In  the  low-lying  depressions 
usually  occupied  by  the  soils  of  this  group  fruits  do  not  thrive. 

The  silt  loajns  constitute  excellent  general  farming  soils,  and  in  many  por- 
tions of  the  areas  in  which  tiiey  occur  are  extensively  utilized  both  for  this 
purpose  and  for  truck  farming.  The  cost  of  clearing  and  preparing  the  land 
for  cultivation,  ik.side  from  expense  of  draining,  is  usually  much  less  than  upon 
the  more  elevatetf  types  of  the  other  soil  provinces. 

Bellinffham  silt  loam, — The  soil  consists  of  a  dark-brown  to  drab  or  black, 
heavy  silt  loam  alhoxii  12  Inches  deep,  underlain  by  a  drab  or  mottled,  heavy  silt 
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loam,  becoming  heavier  and  more  compact  at  a  depth  of  90  inches.  The  type 
represents  material  washed  from  neighboring  uplands  and  deposited  in  shallow 
lakes  and  ponds,  and  occurs  as  gently  andulating  depressions  or  small  basins. 
Natural  drainage  is  poorly  established.  The  type  produces  from  8  to  4  tons  of 
hay  per  acre,  and  wh^  tile  drained  is  a  fair  soil  for  cabbage,  cauliflower,  peas, 
beets,  and  potatoes. 

Custer  9Ut  loam. — The  type  consists  of  a  gray  to  dark-drab  silty  loam  from 
15  to  20  inches  deep»  oft^  mottled  with  yellow  iron  stains  and  underlain  by  a 
gray  to  brown,  compact,  loamy  subsoil.  Accumulations  of  organic  matter  are 
present  in  the  surface  soil,  and  iron  concretions,  gravel,  and  silty  clay  occur  in 
small  quantities  throughout  the  soil  profile.  The  type  is  derived  from  ^cial 
lake  sediments.  It  occupies  level  to  slightly  rolling,  poorly  drained  depressiona 
Extensive  artificial  drainage  has  been  necessary  over  areas  now  produdng 
large  yields  of  hay,  oats,  and  peas,  with  truck  and  small  fruit  on  the  better 
drained  portions. 

Area  and  distribution  of  the  silt  loams. 


Soilnune. 

State  or  area.^ 

Acm. 

lUi^HnghATn  ^It  loam 

WaahlngtoQ  4, 5 

106,234 
8,960 

CTiTft^iMH  Iwn 

WfMfhIngton  A.           . .    

Total 

117,184 

1  For  key  to  numben  in  this  column  see  p.  733. 
Clay  Loam  Group. 

The  clay  loam  group  in  this  province  is  confined  to  a  single  soil  series.  It  is 
of  frequent  occurrence  in  the  nonglaciated  portions  of  western  Washington,  but 
usually  occurs  in  small  local  bodies  of  minor  agricultural  importance. 

Drainage  is  very  poorly  established,  and  considerable  expense  is  necessaiy 
In  preparing  the  land  for  agricultural  purposea  The  cost  of  removing  the  timber 
is  not  excessive. 

Unless  well  drained  and  carefully  managed,  the  soil  is  of  refractory  structure 
and  requires  heavy  farm  equipment  for  the  successful  conduct  of  tillage  opera- 
tiona  Much  of  the  area  covered  by  the  type  is  not  utilized  and  the  cultivated 
areas  are  as  yet  only  imperfectly  developed. 

The  soil  is  cold  and  late,  being  best  adapted  to  dairying  and  to  a  heavy  type 
of  farming.  Oats  and  hay  crops  are  the  principal  products.  Potatoes  can  be 
successfully  grown  on  the  well-drained  areas. 

.  It  is  not  so  well  adapted  to  the  culture  of  vegetables  as  the  soils  of  the  silt 
loam  group. 

Tower  clay  loam. — ^The  soil  consists  of  a  dark-gray  to  grayish-brown,  heavy 
clay  loam,  about  10  inches  deep,  and  contains  a  large  amount  of  organic  matter. 
The  suibsoil  is  a  clay  loam  or  clay,  compact  and  impervious  when  dry,  and 
carrying  thin  strata  of  sand  and  gravel  in  the  deeper  portions.  Poorly  drained 
areas  often  contain  accumulations  of  organic  matter  in  the  first  4  to  6  Inches 
of  soil.  The  topography  is  level  to  very  gently  undulating,  while  the  low  posi- 
tion of  the  soil  and  the  impervious  character  of  the  subsoil  cause  the  natural 
drainage  to  be  very  poor.  Well-drained  and  properly  cultivated  areas  are 
adapted  to  general  fanning  and  dairying.  Oats  and  hay  crops  are  the  principal 
products,  although  the  better  drained  areas  are  fairly  well  suited  to  potato 
culture. 

Area  and  distrilmtion  of  the  clay  loam. 


Boil  name. 

State  or  araa.i 

Acres. 

Ttrwvt  ctay  loam 

Washington  7 ,      .  , 

14,848 

^  For  key  to  number  in  this  column  see  p.  733. 
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Clay  Gboiff. 

The  soils  of  the  clay  group,  which  have  been  recognized  under  one  soU  series^ 
resemble  the  clay  loam  in  general  conditions  and  extent 

Drainage  is  very  poorly  established  and  the  soil  is  scarcely  utilized  for  pur- 
|x>8e8  other  than  pasture.  Timber  cover  is  usually  displaced  by  swamp  or 
marsh  vegetation,  willow,  etc.    The  cost  of  clearing  the  land  is  moderate. 

The  soil  is  of  heavy,  tenacious  character,  and  refractory  under  cultivation, 
requiring  a  heavy  farming  equipment  for  cultural  operationa 

Dairy  products,  hay,  and  grain  crops  give  the  best  results,  although  in  crop 
adaptation  these  soils  do  not  differ  materially  from  the  clay  loam  group. 

Tower  day. — The  soil  consists  of  a  darlc-gray,  grayish-brown  or  drab,  waxy, 
compact  clay,  from  10  to  35  inches  deep,  oftm  mottled  with  iron  stains.  The  sub- 
soil is  a  stiff,  compact  clay,  slightly  lighter  in  color  than  the  soil,  and  mottled 
with  yellow  or  brown  iron  stains.  The  soil  material  often  rests  upon  compact 
deposits  of  sand  and  gravel  at  a  depth  of  30  inches  to  4  feet  below  the  surface, 
and  pockets  of  this  coarse  material  are  sometimes  encountered  in  the  snbaoil. 
The  topography  is  flat,  the  soil  occupying  basin-like  depressions.  Because  of 
the  compact  subsoil,  natural  drainage  is  poor,  and  the  basins  remain  in  a  wet 
condition  during  a  larger  part  of  the  year.  The  type  is  difficult  to  handle 
except  under  proper  moisture  conditlona  It  is  adapted  to  dairying  and  to  hay 
crops  and  in  the  better  drained  areas  to  oats.  The  native  vegetation  consists 
of  alders,  willows,  and  swamp  grass. 

Area  and  distrihuiion  of  the  clay. 


Boil  name. 

State  or  area.! 

Acres. 

lH>w8r  olfty , 

WftffhlTl^^Tl7. 

788 

1  For  key  to  oamber  in  this  cohuim  see  p.  733. 
WIKB-LAID  MATBBIAL. 

The  90il8  derived  from  wind-laid  material  are  of  Inextensive  occurrence  and 
of  but  little  agricultural  importance.  Where  mapped  they  are  derived  mainly 
from  the  sands  of  marine  beach  deposits  drifted  landward  by  wind&  Ordi- 
narily they  are  sparsely  timbered  or  barren,  are  prevailingly  of  sandy  texture 
and  of  porous  structure,  deficient  in  organic  matter,  and  when  cleared  are 
readily  wind  blown.  They  are  utilized  only  for  grazing  or  for  the  production 
of  vegetables  for  home  use. 

OUier  areas  not  yet  surveyed  occur  in  the  wide,  arid  river  valleys,  the  later 
alluvial  deposits  of  which  where  unprotected  by  vegetation  have  subsequently 
been  transfwrted  and  rede];K>8lted  by  winds. 

DESCRIPTION   OF  THE  SOIL.  SERIES. 

Westport  series, — The  soils  extwd  to  a  depth  of  several  feet  and  are  of  light 
yellowish  gray  to  gray,  mottled,  or  dark-brown  color.  Considerable  orgimic 
matter  is  often  present  in  the  immediate  surface,  imparting  a  darker  color. 
They  are  derived  from  beach  sands  subsequently  drifted  and  transported  by 
winds.  Some  portions  are  fairly  level,  but  as  a  rule  the  topography  Is  char- 
acterized by  a  series  of  long,  narrow  ridges  from  10  to  40  f^t  high,  with  In- 
tannediate  depressions  very  little  above  sea  leveL  The  native  vegetation  con- 
sista  of  a  stunted  growth  of  fir,  alder,  and  cedar.  The  loose,  porous  nature  of 
theses^ils  makes  drainage  excessive,  and  crops  suffer  from  drought 

V    Area  and  disirihution  of  the  soU  of  the  Westport  series. 


\            Soil  name. 

state  or  aiea.i 

Acres. 

WMtnnrt  flnA  nand.    ' 

Washington  5,7 

27,904 

1  For  key  to  namben  in  this  column  see  p.  783. 
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the  soil  types  and  theib  use. 
Fine  Sand  Gboup. 

Only  one  member  of  the  fine  sand  group  has  been  recognized,  being  the  sole 
representative  of  the  province  confined  to  soils  of  wlnd^ald  origin  of  the 
Pacific  CkMist  region. 

This  soil  is  of  loose,  porous  structure,  Is  subject  to  wind  drifting  when  not 
protected  by  vegetation,  and  is  of  little  agricultural  importance;  Lig^t  yields 
of  vegetables,  small  fruits,  or  of  grain  and  hay  crops  may  be  obtained  for  home 
use  in  favorable  locations,  but  the  soil  is  deficient  in  moisture-retaining 
capacity  and  often  in  organic  or  mineral  plant  food  and  is  not  in  general 
suitable  to  agricultural  development 

Westport  fine  sand, — ^The  soil  consists  of  a  gray  or  mottled  gray  and  brown 
fine  sand,  several  feet  in  depth,  so  loose  and  Incoherent  as  to  be  easily  moved 
by  the  winds,  unless  protected  by  vegetation.  The  surface  few  Inches  are 
darkened  by  accumulations  of  organic  matter.  The  more  level  areas  and  de- 
pressions could  be  utilized  to  a  limited  extent  in  growing  truck  crops,  grain, 
and  hay,  but,  as  a  whole,  the  type  is  unsuited  to  agriculture.  Oats,  wheat, 
and  hay  are  grown  to  a  limited  extent,  but  the  yields  are  light 

Area  and  diatribution  of  the  fine  sand. 


Soil  name. 

State  or  aiea-i 

Acree. 

Wfftport  fine  sand , .  ..... 

W«iih*nFt«iff.7 

27,904 

1  For  key  to  numbers  in  this  oohmm  see  p.  788. 
COASTAL  PLAIN  AND  OLD  VALLEY  FILLINO  HATEBLAL. 

The  Coastal  Plain  province  of  the  Atlantic  and  Gulf  coast  is  for  the  most  part 
strongly  differentiated  from  the  surrounding  soil  provinces  in  that  the  assort- 
ing action  of  the  ocean  waves  and  currents  is  plainly  apparent  in  the  character 
and  distribution  of  the  soils;  but  on  the  Pacific  coast,  and  particularly  in  the 
great  valley — ^a  former  arm  of  the  sea — ^wave  and  current  action  was  much 
less  pronounced  in  its  effects  on  the  character  and  distribution  of  the  soil 
material,  making  it  difficult  to  distinguish  between  those  of  marine  origin  and 
those  representing  old  alluvial  valley  filling,  much  of  which  has  lost  the  char- 
acteristic fan  shape  possessed  by  most  of  the  recent  valley  material. 

In  a  general  way  the  soils  are  referred  to  the  various  groups  of  rocks  from 
which  the  parent  deposits  were  derived.  These  rocks  include  a  wide  range  of 
geological  material,  embracing  both  quartz-free  and  quartz-bearing  igneous  and 
metamorphic  rocks,  as  well  as  those  of  sedimentary  origin.  Frequently  the 
mineral  components  of  the  soil  have  been  derived  from  an  admixture  of  min- 
erals having  their  origin  in  a  variety  of  rocks. 

The  soils  of  this  group  are  subject  to  a  wide  range  in  climatic  conditions, 
occurring  in  the  most  humid  as  well  as  the  more  arid  regions  of  the  United 
States.  They  also  vary  widely  In  topography,  moisture-retaining  capacity,  and 
adaptability  to  irrigation. 

In  some  of  the  lower  lying  members  drainage  is  poorly  established,  but  the 
greater  part  of  the  areas  covered  occur  as  gently  sloping  to  undulating  ter- 
races and  valley  plains. 

Some  of  the  true  marine  deposits  are  of  recent  deposition,  modified  by  wind 
action.  The  soils  derived  from  the  older  marine  terraces  and  valley  filling  are 
generally  well  weathered,  are  characterized  by  red  or  reddish-brown  color  in 
the  soil  or  subsoil  material,  and  by  the  occurrence  of  heavy,  compact  subsoils, 
frequently  with  an  absence  of  iron  cemented  hardpan. 

The  soils  of  this  group  occur  most  extensively  in  the  great  Interior  valley  of 
California,  and  to  a  less  extent  in  Oregon  and  Washington.  In  the  latter  two 
States  they  are,  where  mapi)ed,  not  extensively  utilized,  but  in  California  they 
comprise  large  areas  of  the  principal  grain-producing  lands  of  the  Coastal  Plain. 
Where  capable  of  irrigation  and  free  from  hardpan  at  shallow  depths  t^ey 
are  here  adapted  to  a  wide  variety  of  special  fruit  crops,  particularly  peaches, 
table  and  wine  grapes,  strawberries,  and  other  small  fruits. 
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The  soils  are  frequently  rendered  more  suitable  for  deep-rooted  deciduoos  and 
citms  fruit  crops  by  blasting  tlie  unda*lying  hardpan  substratum  where  this 
occurs. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Alamo  series, — The  Alamo  s^les  consists  of  dark  reddish  brown  to  dark-dtab 
or  black  soils  underlain  at  depths  ranging  from  15  inches  to  G  feet  by  a  red 
or  grayish-red,  mottled  iron  hardpan.  Th^  are  deriyed  mainly  from  the  soils 
of  the  San  Joaquin  series  and  are  fbrmed  of  the  Pleistocene  sediments  oonsll- 
tuting  this  series  subsequently  modified  by  extenslye  and  periodical  overflows 
with  the  resulting  accretion  of  finer  river  sediments  and  organic  matter.  They 
occupy  the  lower  lying,  flat  plains  and  basins  of  deficient  drainage,  frequently 
marked  by  intermittent  lakes,  sloughs,  and  in  places  by  the  occurrence  of  swamp 
vegetation.  They  are  usually  treeless^  except  for  a  few  willows  in  the  vicinity 
of  stream  courses.  The  soils  of  this  series  are  devoted  principally  to  grasing 
or  to  grains,  and,  on  account  of  their  position,  liability  to  overflow,  and  poor 
drainage  conditions,  are  often  cultivated  with  difficulty. 

Area  and  dittribuUon  of  the  soUs  of  the  Alamo  series. 


SoUxiMn^. 

State  or  area.i 

Aora. 

California  12           ... 

IS,  968 
82,000 

clay  adobe 

GaUfonia  12, 18 

Total 

60,868 

1  For  key  to  numbers  In  thla  oolunm  see  p.  783. 

Arago  series. — The  soils  are  prevailingly  of  light-brown  color,  compact  but 
friable  under  favorable  moisture  conditions,  and  about  16  Inches  deep.  The  sub- 
soils range  from  brown  to  light  brown  In  color  and  are  rather  heavy  and  com- 
pact, usually  resting  upon  shale,  sandstone,  or  upon  gravel  beds^  outcrops  of 
which  sometimes  occur.  The  soil  material  consists  of  water-laid  marine  and 
estuarine  deposits  of  a  former  period  of  submergence,  mixed  with  later  super- 
ficial colluvlal  and  alluvial  material  derived  from  adjacent  slopes,  much  of  the 
original  terrace  material  having  been  removed  by  erosion.  The  series  occupies 
valley  slopes  and  remnants  of  elevated  terraces.  Drainage  is  usually  wtil 
established.  The  soils  are  heavily  timbered,  and  while  inextensively  developed 
are  adapted  to  the  production  of  grain  and  hay  crops,  dairying,  bramble,  and 
other  small  fruits,  and  apples. 

Area  and  distribution  of  the  soil  of  the  Arago  series. 


SoQ  name. 

State  or  area.i 

Acna. 

Arago  clay  loam 

Oragon8 

8,320 

1  For  key  to  number  in  this  coltmm  see  p.  788. 

Blacklock  series. — The  soils  are  dark  ashen  gray  to  brown  or  bluish  black 
in  color,  often  containing  considerable  organic  matter  and  becoming  atanoet 
black  when  wet  They  are  underlain  by  heavy,  dark-colored  subsoils  to  a  depth 
of  3  feet  or  more,  the  deeper  portions  consisting  of  reddish-brown  to  dark- 
brown  or  dark-gray  sandy  material,  often  containing  ferruginous  hardpan 
strata  or  small,  shotlike  pellets  similar  to  that  occurring  in  the  subsoils  of 
the  Empire  seriea  The  types  occur  as  fiat  to  gently  sloping  Ooastal  Plain 
deposits  occupying  heavily  forested  to  sparsely  timbered  low  plains  near 
coastal  beaches  or  elevated  marine  terraces.  They  are  marked  by  the  frequoit 
occurrence  of  low,  shallow,  poorly  drained  depressions  filled  with  swamp  vege- 
tation. They  represent  shore  deposits  derived  mainly  from  sandstone  and 
shale  rocks  of  the  Coast  Range  Mountains,  transported  and  modified  by  waves 
and  marine  currents,  with  frequent  additions  of  the  flner  wash  material  ftom 
adjacent  hiU  slopes  or  supplied  by  flood  waters  of  minor  streams  and  by  the 
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Incorporation  of  orgwoic  matter  reaultiiig  from  decaying  swamp  yegetatlon. 
The  greater  part  are  uncleared  at  the  present  time. 

Area  and  distrilmtion  of  the  soils  of  the  Blacklock  series. 


Boa 


state  or  araa.^ 


AOTM. 


Btankloek  nody  loam.. 

loam 

day 

Total 


OtMpinS. 
'.'.'.'.do'.'.'. 


4»86i 
4»86i 


14»308 


1  For  knjr  to  mimbtt:  in  tiUi  odimm  m»  p.  TSL 

OopMs  »erla<.— The  soils  are  of  yeUowlah-bTOwn  to  dark-brown  color,  sllty 
teiBtiire,  and  usually  of  high  oigaafc  matter  content  The  sabsolls  are  light 
brown,  mottled  with  yellow  and  gray,  compact  and  hea^y,  and  nnderlain  at  2 
to  5  feet  by  compact  but  loosely  cesaented  gravel  similar  to  that  underlying 
tlie  Hoquiam  series.  The  gravels  are  often  stained  by  iron  or  manganese  oxide 
or  by  carbonaceous  material.  The  soils  are  d^red  from  old,  partially  indu- 
rated or  consolidated  sedimentary  deposits  formed  mainly  from  shales  and 
sandstones,  but  including  some  basaltic  and  quarts  material.  They  occupy 
old  marhie  or  valley  terraces  which  were  probably  elevated  during  PleistoceQe 
times,  ranging  in  elevation  from  20  to  00  feet  above  the  present  stream  chan- 
nei&  The  topography  is  level  to  gently  rolling,  the  slopes  usually  being  sufl- 
dent  to  insure  good  drainage,  though  many  poorly  drained  depressions  occur. 
The  greater  part  of  these  soils  are  still  timbered  with  fir,  spruce^  cedar,  and 
hemlock.    The  timber  growth  is  Inferior  to  that  of  the  Hoquiam  soila 

Area  and  d48tribati<m  of  the  soU  of  the  OopaUs  series. 


Soil  name. 

State  or  area.i 

Aovea. 

CmMlff  olay  loam 

WashinstonS 

28,808 

^  For  }BBf  to  munber  In  tbJi  ooLomn  see  p.  733. 

Coming  series. — ^The  soils  are  of  reddish-brown  or  red  to  deep-red  color, 
rather  ahallow,  easily  puddled,  and  hard  to  handle  except  under  proper  moisture 
conditions.  The  subsoils  are  reddish  brown  to  deep  red,  of  heavy  and  compact 
structure,  and  impervious  to  moisture.  The  soil  material  is  derived  from 
Quaternary  sedimentary  deposits  of  the  Bed  Bluff  formation,  constituting  ele- 
vated terraces  or  remnants  of  an  older  valley  filling,  which  have,  however,  been 
somewhat  altered  or  reworked.  The  soils  occupy  sloping  to  undulating  or  hilly 
and  dissected  upland  terraces  and  valley  plains.  The  surfiice  Is  frequently 
marked  by  ''hog  wallows,"  depressions,  and  local  poorly  drained  areaa  ORie 
members  of  this  series  are  usually  treeless.  In  origin  and  mpde  of  formation, 
color,  character  of  soil  and  subsoil,  and  topographic  features  the  soils  resemble 
the  Bedding  series.  The  underlying  hardpan,  however,  of  the  Bedding  series 
is,  in  the  Goming  series,  either  wanting  or  of  soft  and  more  or  less  permeable 
character.  The  soil  material  is  also  generally  somewhat  deeper  than  that  of  the 
Bedding  series.  The  soils  of  this  series  are  poorly  adapted  to  general  farming 
and  to  tree  fruits. 

79010—13 40 
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Area  and  dUtributkm  of  the  »oiU  ot  the  Corning  series. 


Soil  Dame. 

State  or  area.1 

ACRi. 

pjfni^fpp  Hn^  niMlT  lottn 

CelM^Knffft^...        

1.820 

10101 

Calflbnija  2, 16 

841224 

tmntlY  loun 

do....' 

Sl2B 

Total 

118,273 

>  For  koy  to  number  in  tbh  ooLnmn  see  p.  788. 

Empire  series.^-The  soils  are  gny  to  reddish  brown  and  £rom  10  to  20  Indies 
de^,  the  surface  material  often  containing  a  large  amount  ot  organic  mair 
ter.  Imparting  a  dark  color  and  sllty  texture  to  the  first  few  Inches.  They  are 
underlain  bj  sandy  subsoils  of  gray  to  reddish-brown  color,  the  gray  and  brown 
colors  often  appearing  In  alternate  strata,  frequently  carrying  small  Iron- 
cemented  pellets  or  marked  by  the  occurrence  of  thin  layers  of  ferruginous 
hardpan.  The  members  of  this  series  occur  as  Ooastal  Plain  sediments  deposited 
and  modified  by  waves  and  shore  currents,  the  material  having  been  derived 
principally  from  the  sedimentary  rocks  of  the  CkMist  Range,  but  to  some  extent 
from  altered  and  eruptive  rocks,  and  transported  to  the  sea  by  streams.  The 
deposits  have  been  subject  to  more  or  less  modification  since  their  formation 
tfaroui^  addition  and  admixture  of  finer  material  washed  from  adjacent  slopes 
and  by  action  of  the  wind.  The  soils  of  the  series  are  genoally  heavily  forested 
and  occur  as  low  to  elevated  coastal  plains  of  gently  sloping  to  undulating 
surface.  In  some  places  marked  by  dunes  and  wind-blown  ridges.  They  are 
still  larg^  in  forest  or  used  for  grazing,  and  are  of  little  present  Importance  as 
farming  land.  The  lighter  soils  are  best  adapted  to  forestry.  The  soils  of 
medium  and  heavy  texture  could  be  used  for  the  production  of  berries  and  other 
small  fruits,  certain  orchard  fruits,  and  In  some  cases  for  grain  and  hay  crops. 

Area  and  distribution  of  the  soils  of  the  Empire  series. 


BoUxMme. 


8tMeorenft.> 


Acne. 


Empire  flue  nnd 

flnenndyloem.. 
olAjkMm 


OregonS 


6,248 
19,200 
18,112 


Toua. 


43,500 


1  For  koy  to  number  in  tliis  ootomn  mo  p.  738. 

Besson  series. — ^The  soils  are  dark  reddish  brown,  and  underlain  by  yellowish- 
brown  to  reddish-brown  subsoils  of  compact  structure.  Rounded  gravel  and 
small  bowlders  of  quartzlte  or  basaltic  rocks  are  of  frequent  occurrence  on  the 
surface  and  occasionally  occur  in  the  soil  and  subsoil,  being  most  numerous 
along  the  steeper  slopes.  The  series  occupies  eroded  terraces  of  undulating  to 
rolling  topography,  usually  elevated  several  hundred  feet  above  the  present 
valley  bottoms.  The  material  has  been  derived  mainly  from  basaltic  roc^s, 
and  consists  of  old  alluvial  or  possibly  marine  terrace  deposits.  The  soils  are 
well  drain^  retentive  of  moisture,  and  originally  were  heavily  forested  wlUi  fir 
and  hemlock.    They  are  well  adapted  to  general  farming  and  orchard  fruits. 

Area  and  distribution  of  the  soU  of  the  Hesson  series. 


Son  name. 

State  or  WHLi 

Acne. 

WfwiHin  olftT  loem                       ...■■...•. 

We^iii«ti>n7. 

87,888 

i  For  key  to  number  in  tliis  column  see  p.  788. 
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Hoquiam  series,-— The  soils  are  reddish  brown  to  red,  from  12  to  16  inches 
deep,  and  underlain  by  compact  subsoils  of  the  same  color  as  the  soil  and  resting 
upon  loosely  cemented  sandstone,  basaltic,  quartz,  and  shale  gravel  at  depths 
ranging  from  8  to  10  feet 

The  series  is  derived  from  beds  of  gravel  or  conglomerates,  days,  and  soft 
arenaceous  sbales  and  some  basalt,  lind  represent  marine  sediments  laid  down 
in  shallow  waters.  These  beds  were  elevated  during  Pleistocene  time,  and 
have  been  but  partially  indurated  and  consolidated.  The  sediments  are  soft, 
and  as  a  result  erosion  has  been  very  rapid  on  the  steeper  slope&  The  topog- 
raphy is  rolling  to  hilly,  the  slopes  being  less  pronounced  than  on  the  Mel- 
bourne soils.  Drainage  is  well  established,  except  over  small  depressions,  and 
cultivation  is  possible  except  on  the  steeper  slopes.  The  original  forest  growth 
consists  of  fir,  spruce,  cedar,  and  hemlock.  Some  large  tracts  have  been  cut 
over,  but  at  present  practically  none  of  the  series  is  under  cultivation. 

Area  and  distrilniUon  of  the  soU  of  the  Hoquiam  series. 


SoUname. 

state  or  area.1 

Acres. 

Hofinltni  olny  1<mud 

Wfiffhfngt^niK... 

304,800 

>  For  key  to  number  in  this  column  see  p.  733. 

Madera  series, — ^The  soils  range  in  color  from  light  to  dark  reddish  brown, 
are  generally  sticky  when  wet,  readily  puddled,  and  compact  and  hard  when 
dry.  They  are  underlain  by  reddish,  ferruginous  indurated  clay  or  sandy  hard- 
pan,  at  depths  ranging  from  2  to  4  feet,  with  frequent  outcrops.  The  hardpan 
layer  is  usually  fissile  In  character,  and  carries  calcareous  incrustations  on  the 
surface  and  in  the  crevices.  The  material  is  derived  from  old  Pleistocene  de- 
posits, represented  by  the  San  Joaquin  seriea  and  in  the  Madera  series  sub- 
jected to  more  advanced  weathering  and  modified  by  alluvial  material  from 
intermittent  streams.  The  soils  occupy  level  or  sloping  to  undulating  treeless 
plains,  often  containing  *'hog  wallows,*'  the  level  areas  and  depressions  being 
poorly  drained.  The  soils  of  this  series  are  devoted  mainly  to  the  production 
of  dry-farmed  grains  or  to  grazing,  but  under  favorable  conditions  of  irrigation 
and  drainage  are  adapted  to  much  the  same  character  of  crops  as  the  soils  of 
the  San  Joaquin  seriea 

Area  and  distribution  of  the  soils  of  the  Madera  series. 


Soil 


State  or  aree.) 


Acres. 


Ifadefmaud. 


sandy  loam 

fine  sandy  loam, 
day  loam 


OsUfomlall.. 

.....do 

.....do 

do 

.....do 


Total. 


8,640 
7,168 
74368 
1,U8 
2,048 


«8,876 


1  For  key  to  numl)er  in  this  column  see  p.  783. 

Montesano  series,— The  soils  are  of  dark  to  black  color,  carrying  a  high  per* 
centage  of  organic  matter,  and  have  a  depth  of  12  to  24  inches.  The  subsoils 
are  mottled  gray,  yellow,  or  brown,  and  underlain  at  less  than  3  feet  by  com- 
pact sand,  gravel,  and  clay.  The  soils  occur  as  benches  along  streams  or  as 
depressions  in  more  rolling  areas  of  other  soilSw  The  soil  material  has  been 
modified  to  a  considerable  extent  by  large  accumulations  of  organic  matter. 
Owing  to  the  impervious  nature  of  the  subsoil,  the  depressed  areas  are  often 
deficient  in  natural  drainage.  They  are  derived  from  a  compact,  partially 
consolidated  mass  of  sands,  clays,  and  beach  gravels,  probably  elevated  during 
Pleistocene  times.  The  gravels  consist  chiefiy  of  rounded  impure  sandstones, 
with  basalt,  sbale,  and  quartz  gravels  in  varjing  quantitiea 

With  the  exception  of  level,  mucky  areas  or  of  treeless  prairies  of  restricted 
drainage,  the  soils  of  the  series  are  forested  with  a  rather  stunted  but  doise 
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growth  of  cedar,  spruoe,  fir,  and  ptne.    Tliey  are  adapted  to  hay  crops,  oata, 
potatoes*  and  in  some  oases  to  fruit 

Area  and  distribution  of  the  9otls  of  the  Moniesano  series. 


Bteteoraflsa.^ 


ItaitMKio  iflty  olty  Umm . 
elay-loam 


Washington  6. 
...\3o7: 


13,066 
4,066 


Total. 


17,U3 


1  Vor  key  t*  nomber  in  this  ootnan  aae  p.  7S8. 

Pleasanton  senes.—Tbe  soils  are  reddish  brown  to  red,  and  often  cany 
rounded  to  subangular  gravel  and  cobblestones.  The  subsoils  are  red  to  y^- 
lowlsh  brown,  often  mottled  wltb  gray,  and  of  heavy,  compact  character. 
Beneath  this  there  Is  nearly  always  a  layer  of  very  grareUy  clay  loam.  The 
series  Is  derived  from  old  sedimentary  d^»oslts  composed  of  clay,  silt,  and  gravel, 
pvobably  of  Pleistocene  aga  The  topography  ranges  from  undulatfiig  or 
gently  rolling  to  very  hilly  and  dissected.  Bzcept  In  areas  of  the  heavier  soils, 
the  drainage  is  inclined  to  be  excessive.  The  soils  are  free  from  alkali.  They 
are  practically  treeless  or  support  a  few  field  oaks.  They  are  usually  droughty 
and  not  well  suited  for  irrigation.  Wide  areas  covered  by  the  surv^  are  naed 
for  gracing.  The  more  level  areas  are  dry-farmed.  Hay,  grain,  and  grapes 
are  the  chief  products. 

Area  and  distribution  of  the  soUs  of  the  Pleasanton  series. 


Sotti 


Flatnnton  nndy  loam 

mv^  sandy  loam, 
loam 


fffliv«Uvc 
clay  adot] 


Total. 


Btata  or  araa.i 


CaUfoRiiaS. 

do 

do 

do 

do 


A.CMB* 


S,006 
8,900 

i3,iao 

8S2 

5,508 


81,488 


>  For  key  to  number  in  this  oolumn  see  p.  733. 

Redding  series, — ^The  soils  range  from  reddish  gray  to  deep  red,  are  usually 
gravelly,  and  sometimes  carxy  large  amounts  of  alkali  and  partially  indurated 
day-iron  hardpan.  They  are  derived  from  the  Red  Bluff  formation,  consisting  of 
early  Quaternary  alluvial  valley  deposits,  and  occupy  valley  plains  or  terraoes, 
usually  well  elevated  above  present  stream  valleys  and  often  dissected  or  eroded. 
The  surface  varies  from  nearly  fl^t  or  gently  sloping  to  undulating  or  rolling. 
Surface  drainage  is  usually  well  established,  but  underdrainage  is  checked  by 
the  impervious  subsoils  and  hardpan.  The  more  elevated  areas  usually  support 
a  growth  of  oaks,  scrub  pines,  and  manzanlta  or  other  scrubby  trees  and  buahea 
Where  there  Is  not  an  excess  of  cobbles,  or  where  not  underlain  at  shallow 
depths  by  hardpan,  the  soils  are  well  adapted  to  the  production  of  choice  peaches 
and  small  fruits.  The  shallow  areas  are  not  suited  to  prunes  or  other  deep- 
rooted  trees.  Strawberries  and  bramble  fruits  yield  abundantly,  and  if  irri- 
gated the  shallower  soils  not  adapted  to  tree  fruits  could  be  utilized  for  these 
small  fruits.  Where  irrigation  is  not  practicable  the  soils  are  used  principally 
for  grazing  or  for  the  production  of  dry-farmed  wheat. 
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Area  and  distrilmtion  of  the  soUs  of  the  Redding  series. 


Soflziame. 

State  or  aiea.> 

AdM. 

Bfddtnf  rniv^ly  mndy  loam 

Calltomiaie 

6,604 

25,728 
67,216 

"  Ibun . .'. '. 

CalifomJa  16, 17 

gf^YoOj  loam 

CaUibniia  17'. 

Total 

88,448 

1  For  key  to  numbers  in  this  oolomn  see  p.  733. 

ScMr  Joaquin  aeries.— 'Vhe  soils  are  prerailingly  red  and  frequently  graTelly; 
both  tbe  finer  soil  particles  and  gravel  are  rounded.  The  soils  are  underlain 
at  depths  ranging  from  2  to  8  feet  by  red  or  mottled  indurated  clay  or  sandy 
layers,  and  sometimes  by  gravel  and  cobbles  cemented  by  iron  salts  into  a  dense 
Impenetrable  hardpan  which  occasionally  outcrops  at  the  surface.  The  soils  are 
generally  of  compact  structure,  sticky,  quite  readily  puddled  when  wet,  and 
frequently  separated  from  the  underlying  hardpan  by  subsoils  of  true  adobe 
structure.  They  consist  of  sediments  of  early  Pl^stocene  age,  sometimes  modi- 
fied by  more  recent  reworking  or  by  alluvium  washed  from  adjacent  forma- 
tions. They  occupy  level  to  undulating  or  rolling  valley  plains  extending  from 
lower  rolling  foothills  down  to  level  valley  floors  and  margins  of  present  stream 
flood  plains.  The  soils  are  usually  treeless,  except  In  the  immediate  vicinity 
of  stream  channels.  Natural  drainage  is  restricted  by  topographic  position, 
deficient  slope,  and  the  presence  of  hardpan,  except  in  the  case  of  lighter, 
deeper  members  and  areas  occupying  higher  slopea  The  soils  of  this  series 
mre  generally  devoted  to  dry-farmed  grains,  but  the  lighter,  deeper,  and  better 
drained  types  are  sometimes  used  for  the  production  of  citrus  and  stone  fruits, 
figs,  gra];)es,  small  fruits,  and  truck  cropa  Where  pft>perly  drained  and  irri- 
gated they  give  excellent  jrielda  The  heavier  members  are  frequently  marked  by 
mn  adobe-like  structure.    The  soil,  subsoils,  and  hardpan  are  usually  free  from 


Area  and  distribution  of  the  soils  of  the  San  Joaquin  series. 


Soil 


state  or  area.* 


Acros. 


San  Joaquin  sand 

sandy  loam 

gravelly  sandy  loam . 
sandy  loam  adolM. . . 
line  sandy  loam 


SkveUyloam. 
yloam 

clay  adobe.... 


California  8, 18 

California  3, 11, 12, 18, 16, 18, 23. 

California  11 

CalitomiaS 

GaUfornteU,18 

California  12, 13, 23 

CaUfomial2 

CaUfomiall,16 

California  16, 18 


45>SI6 
642,168 

1,162 
12,681 
88,300 
88,604 
22;84g 
24,612 

6,760 


Tbtal. 


888,696 


1  For  key  to  numbers  in  this  odumn  see  p.  788. 

Tuscan  series, — ^The  soils  are  reddish  brown,  of  shallow  depth,  and  under- 
lain by  impervious,  stratified,  and  cemented  or  partly  consolidated  deposits  of 
gray  to  reddish-brown  rounded  gravel  derived  from  basaltic  and  andesltic 
TtKks.  Finer  interstitial  material  derived  from  volcanic  tuffs  and  breccias  of 
the  Tuscan  formation  is  also  found  in  places  in  the  underlying  material. 
Large  quantities  of  subangular  to  rounded  bowlders  of  volcanic  rocks  occur 
throughout  the  soil  section  and  scattered  over  the  surface.  The  slope  is  gmer- 
ally  suflicient  to  carry  oflf  surface  drainage  waters,  but  underdrainage  is  defi- 
cient owing  to  the  impervious  character  of  the  subsoil  material.  The  series 
occupies  barren,  treeless  valley  plains,  of  sloping  to  rolling  topography,  some- 
times traversed  by  intermittent  or  permanent  stream  conrsea  So  far  as  mapped, 
the  soils  are  of  very  little  agricultural  valua 
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Area  and  diitrilmtion  of  the  soiU  of  the  Tuscan  series. 


Boflnuiia. 

State  or  area.i 

AttM. 

Tmwtn  w^nvT  ftmlT  UMm 

CallfbniiA  16       

ttoivKim^™: ...... ::.:::::::::^ 

do 

I^tei 

a,7» 

i  For  }DBf  to  oamber  in  this  ooltimn  see  p.  738. 

THE  SOIL  TTPBS  AND  THEIR  USE. 

Sand  Gboxtp. 

SandB  derived  from  the  Coastal  Plain  and  older  alluvial  valiey-fllUng  material 
liave  as  yet  been  encountered  only  under  two  series  occupying  tbe  arid  idaina 
of  the  southern  half  of  the  interior  vall^  of  California. 

The  soil  is  of  loose,  porous  character,  deficient  in  power  to  retain  moisture, 
and  is  best  suited  to  intensively  cultivated  fruits  or  truck  crops.  Grains  or 
other  shallow-rooted  crops  can  not  be  grown  without  irrigation.  In  the  areas 
In  which  it  has  been  mapped  it  is  underlain  by  impervious  hardpan  sobstiata 
which  to  a  great  degree  prevent  loss  of  water  by  percolation  under  irrigation, 
but  excessive  Irrigation  may  result  in  poor  drainage  and  unsuitable  subsoil 
conditions,  and  the  relatively  impenetrable  character  of  the  substrata  prevents 
the  development  of  trees,  vines,  or  of  the  roots  of  other  deep-rooted  farm  crops, 
except  when  broken  up  by  blasting.  Where  the  hardpan  closi^  approaches 
the  surface  and  has  not  been  shattered  by  blasting,  the  soil  is  unsuitable  for 
trees  or  other  deep-rooted  crops. 

Under  favorable  conditions  of  depth,  subsoil,  irrigation,  cultivation,  and 
climate  it  is  excellently  adapted  to  the  production  of  early  berries,  melons, 
truck  crops,  or  stone  fruits.  Figs,  early  peaches,  apricots,  nectarines,  and 
cherries  are  the  leading  products.  Plums,  olives,  prunes,  and  oranges  are  grown 
to  some  extent.  Raisin  grapes  constitute  an  important  product,  but  are  better 
suited  to  the  other  soils  of  the  regions  in  which  the  sand  occurs.  AlfnlfB  is 
successfully  grown,  but  only  to  a  limited  extent  It  thrives  l>etter  upon  the 
deeper  soils  of  heavier  texture. 

Grains  are  extensively  grown  in  areas  incapable  of  irrigation,  the  yields 
b^ng  light 

Madera  sand, — ^The  soil  consists  of  a  loose,  friable,  reddish-brown  sand  of 
medium  texture,  extending  to  a  depth  of  8  to  6  feet  It  is  easily  tilled  and, 
unlike  jnost  of  tiie  other  members  of  this  series,  does  not  puddle  or  become 
stidqr  when  wet  It  is  underlain  by  2  feet  or  more  of  slightly  darker  colored, 
porous,  and  coarse-textured  sand.  This  gives  way  to  the  reddish  hardpan 
characteristic  of  this  series.  The  hardpan  is  slightly  less  dense  than  that 
found  beneath  the  San  Joaquin  soils,  is  lighter  in  color;  and  sometimes  cal- 
careous. The  type  is  partly  of  aeolian  origin  and  represents  material  blown 
from  dry  stream  courses  and  deposited  on  their  windward  side.  The  type 
occurs  as  long,  narrow  bodies  in  the  vicinity  of  and  parallel  to  shallow  water 
courses.  The  surface  is  undulating  and  somewhat  higher  than  surrounding 
types.  Slight  "hog  wallow'*  mounds  are  sometimes  found.  It  is  somewhat 
deficient  in  moisture-retaining  properties,  and  is  usually  devoted  to  dry-fiirmed 
grains. 

The  more  level  phases  in  which  the  hardpan  does  not  closely  approach  the 
surface  are,  under  irrigation,  well  adapted  to  the  production  of  olives,  grapes, 
figs,  alfalfa,  and  stone  fruits. 

Ban  Joaquin  sand.— The  soil  consists  of  a  reddish-brown  or  dark-brown  sand 
of  coarse  to  medium  texture,  slightly  sticky,  and  of  rather  compact  structure, 
but  loose  and  friable  under  cultivation.  It  is  underlain  at  18  inches  to  6  fSeet 
or  more  by  a  red^  compact,  sticky  sandy  loam  or  sandy  adobe,  grading  into  a 
red  sandy  or  clayey  iron  hardpan.  The  type  generally  occurs  upon  treeless 
ridges  and  the  summits  of  lower  foothills  or  higher  undulations  of  the  valley 
plain.  The  soU  is  usually  well  drained  and  free  from  alkali,  and  in  certain 
sections  is  well  adapted  to  grapes  and  citrus  and  deciduous  fruits. 
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Area  and  distribution  of  the  sands. 
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Sou 


fiaa  Joaquin  aand. 
Kadensuid 


TotaL. 


State  or  area.* 


Caliltaniia3,18. 
GalllomialL... 


Acres. 


45,600 
8,640 


64,886 


>  For  key  to  numbers  in  thJs  column  aee  p.  738. 


G0AB8E   SAND  PHASB. 


Ooarse  sand  bas  been  encountered  In  this  province  in  but  one  area,  wbere  it 
is  restricted  to  a  single  soU  series.  It  is  of  loose,  porous  texture,  weU  drained, 
and  of  low  moisture-retaining  power.  Under  conditions  favorable  to  frequoit 
irrigation  and  under  intensive  cultivation  the  soil  is  adapted  to  early  stone 
fruits,  where  not  underlain  by  hardpan  at  shallow  depths,  and  to  early  truck 
crops.  By  the  aid  of  copious  irrigation  alfalfa  may  be  grown,  but  the  soil  can 
not  be  said  to  be  well  adapted  to  this  or  to  other  farm  crops.  Owing  to  lack 
of  irrigation  facilities  the  soil  is  generally  devoted  to  dry-farmed  grain,  with 
but  light  or  unprofitable  yields  except  in  the  most  favorable  seasons. 

Madera  coarse  sand. — ^The  type  consists  of  4  to  6  feet  or  more  of  a  Ught- 
brown  or  reddish-brown  very  coarse  sand,  carrying  some  fine,  water-worn 
gravel,  coarse  angular  sandy  and  some  micaceous  material  and  underlain  by 
the  usual  reddish  ferruginous  hardpan  of  this  series  at  any  depth  below  4 
feet  The  hardpan  is  separated  from  the  soil  In  places  by  a  thin  stratum  of 
clay  loam.  The  type  occurs  as  narrow  bodies  along  intermittent  stream  courses, 
as  slightly  elevated  knolls  and  ridges  between  such  waterways,  or  as  small, 
irregular  bodies  intermingled  with  the  other  types  of  the  Madera  and  the  San 
Joaquin  series.  It  is  deficient  in  moisture-retaining  properties  and  upon  the 
higher,  excessively  drained  bodies,  yields  of  dry-farmed  grains,  to  which  it  is 
usually  devoted,  are  generally  low.  The  more  level  and  deeper  phases  of  the 
type  are,  under  irrigation,  adapted  to  the  production  of  alfalfa  and  small 
ftuits. 

Area  and  distribution  of  the  coarse  sand. 


Soflname. 

State  or  area.i 

Aoies. 

Ka4flpa  f^arae  sand 

nftllfim^lftll 

7,168 

1  For  key  to  number  in  this  column  see  p.  783. 
Fine  Sand  Gboup. 

The  fine  sands  of  the  province  are  of  limited  occurrence  and  not  of  great 
agricultural  importance.  They  have  been  encountered  in  but  one  locality  and 
under  a  single  soil  series.  Where  mapped  the  soil  has  not  been  developed  to 
agriculture  to  any  extent,  is  forested,  and  when  cleared  is  subject  to  drifting. 
It  is  not  very  productive  and  is  best  adapted  to  forestry  unless  heavily  fer- 
tilized and  protected  by  windbreaks. 

Empire  fine  sand. — ^Thls  soil  consists  of  a  light-gray  to  reddish-brown  fine 
sand,  extending  to  a  depth  of  many  feet.  The  surface  6  to  10  inches  are 
Blightly  darker  in  color,  owing  to  the  accumulation  of  organic  matter,  which 
also  gives  the  soil  the  appearance  of  having  a  heavier  texture.  When  wet  it  is 
moderately  compact,  but  when  dry  it  is  inclined  to  drift  in  exposed  places. 
Small  iron  pellets  are  numerous  throughout  the  soil  section.  The  ^pe  occurs  in 
the  vicinity  of  coastal  beaches  or  tidal  estuaries.  It  has  an  undulating  to  un- 
even surface,  often  marked  by  ridges  or  hillocks  from  15  to  80  or  more  feet  in 
height  The  general  character  of  the  surface  is  similar  to  that  of  sand-dune 
districts,  although  the  type  supports  a  grpwth  of  cedar,  fir,  spruce,  and  brush. 
Owing  to  the  rough  and  uneven  character  of  the  surface  and  to  the  liability  of 
the  soil  to  drift  when  cleared,  it  is  better  left  in  forest  than  cultivated. 
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Area  and  dMri^iion  of  the  fine  9wnd, 


BoUname. 

8t»teoraraa.> 

Aora. 

■mfilnfln^wKl... 

OnflonS  . 

5,«« 

1  For  key  to  number  in  this  oolunin  see  p.  733. 
Saitdt  Loam  Oboup. 

The  sandy  loams  included  under  the  bead  of  *'  Ooastal  Plain  and  Old  Valley 
Filling  Material"  are  widely  distributed  and  have  been  recognized  In  four 
soil  fleries. 

One  of  these  occurs  in  the  humid,  forested,  coastal  districts  of  southem 
Orcgvm,  and  is  deficiently  drained,  of  limited  agricultural  development,  and, 
onder  present  conditions,  is  best  adapted  to  gracing.  The  other  members  occur 
eztmsively  in  the  semiarid  and  arid  interior  valleys  and  die  coastal  valleys  of 
California.  In  all  cases  the  soils  of  the  group  are  underlain  by  lieavy,  compact 
subsoils  or  by  iron  hardpan,  which  restrict  the  adaptation  of  the  soil  to  crops. 
Surface  drainage  is  well  established,  but  underdrainage  is  often  inadequate. 
Not  much  of  the  land  has  been  placed  under  irrigation.  Owing  to  the  impervious 
character  of  the  subsoils  and  underlying  hardpan  die  types  when  Irrigated 
require  careful  management. 

Where  not  underlain  by  hardpan  at  shallow  depths  the  soils,  owii^  to  tite 
heavy,  compact  subsoil,  have  a  large  capacity  for  water  and  are  retentive  of 
moisture  under  cultivation.  Restricted  underdrainage,  however,  frequently 
renders  them  cold,  late,  wet,  inclined  to  puddle,  and  not  as  well  adapted  to  early 
crops  as  would  be  the  case  if  the  subsoils  were  more  normal.  Where  shallow 
and  underlain  by  hardpan  they  are  not  well  adapted  to  alfftlfft,  or  to  yines,  fruit 
trees»  or  other  deep-rooted  crops,  unless  improved  by  blasting,  whiidi  is  some- 
times resorted  to  with  excellent  results.  Otherwise  th^  are  utilised  mftlnly 
for  the  production  of  dry-farmed  grains.  Under  favorable  climatic  and  cultural 
conditions  diey  are  adapted  to  berries  and  the  shallower  rooted  snail  fruits. 

The  Pleasanton  sandy  loam  has  a  retentive  subsoil,  where  true  hardpan  Is 
absent  The  soil  is  adapted  to  grains  and,  with  intensive  cultivation,  to  late 
fruits.  It  is  utilized  mainly  for  the  production  of  wheat  and  barley  and  of 
wine  grapes ;  the  dry-wine  grape  being  successfully  grown  in  the  coastal  inter- 
mountain  valleys.  The  sand  loams  of  the  other  series  occurring  within  the 
province  are  most  widely  devoted  to  dry-ftirmed  grains,  but  where  well  drained 
and  of  sufficient  depth  are  utilized  for  the  culture  of  figs,  olives,  small  fruits, 
table,  wine  and  raisin  grapes,  citrus  fruits,  cherries,  peaches,  plums,  and 
alfalfa. 

BlackHock  sandy  loam, — ^The  soil  consists  of  a  dark,  ashen-gray  to  black 
sandy  loam,  loose  and  incoherent,  and  of  fine  to  medium  texture,  6  to  12 
inches  deep.  The  organic-matter  content  is  low.  It  is  underlain  by  a  dark- 
brown  to  black  subsoil,  extending  to  a  depth  of  3  feet  or  more,  and  separated 
ftom  the  overlying  soil  by  a  ferruginous  sandy  hardpan,  from  2  to  4  inches  in 
thickness,  usually  impenetrable  to  plant  roots.  The  type  occurs  as  flat  to 
slightly  rolling  Ooastal  Plain  deposits,  in  which  sinks  or  small  depressions  of 
deficient  drainage  occur.  The  native  vegetation  consists  of  a  stunted  growth 
of  fir,  cedar,  madrofia,  and  other  trees  and  shrubs.  The  type  is  practically  un- 
cleared and  is  utilized  only  for  pasture.  It  is  considered  an  unproductive  and 
undesirable  soil  type. 

Madera  sandy  loam.— The  soil  consists  of  a  light-brown  to  dark  reddish 
brown  sandy  loam,  from  1  to  6  feet  deep,  rather  sticky  when  wet,  inclined  to 
puddle  under  cultivation,  and  becoming  hard  and  compact  upon  exposure  to 
hot,  dry  weather.  It  is  underlain  by  a  reddish  or  reddish-brown  subsoil  and  by 
a  hardpan,  which  sometimes  occurs. within  1  foot  of  the  surface  and  occasionally 
outcrops.  The  type  often  occurs  as  extensive  bodies  covering  valley  plains  or 
as  small,  elevated  or  depressed  areas  among  the  soils  of  the  San  Joaqnin  seriea 
The  surface  is  level  to  slightly  rolling,  frequently  dissected  by  intermittent 
stream  channels,  and  marked  by  hog-wallow  mounds  and  by  occasional  hard- 
pan  outcrops.  It  is  mainly  devoted  to  dry  farming  to  grains.  The  more  level 
and  deeper  phases,  where  irrigated,  are  adapted  to  vine  ftuits,  figs,  berries, 
and  alfalfa. 
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PleoMnton  sandy  loam.—The  soil  consiBtB  of  a  red  to  reddicfti-brown,  fine 
to  medium  sandy  loam,  heayy  and  sticky  and  incllBed  to  paddle  when  wet.  It 
carries  fine  to  coarse  an^ar  gravel  in  varying  amounts,  and  wtaen  dry  is  of 
Ught  reddish  brown  color.  The  sabsoil  consists  of  8  to  14  inches  of  a  red  to 
yellowish-red  sticky  dkiy  or  heavy  clay  loam  of  adobe  structure,  found  at  depths 
ranging  from  18  to  86  inches.  It  is  underlain  at  8  to  4  faet  by  a  yellowish-red 
loam,  containing  pockets  of  reddish  or  yellowish  clay.  It  occuptes  nearly  level 
to  rolling  and  sometimes  hilly  areas.  Drainage,  as  a  role,  is  well  established, 
altihou^  iiie  heavy  subsoil  t«ads  to  check  the  percolation  of  moisture.  The 
type  is  free  from  alkali  and  practically  treeless,  except  for  a  stunted  growth 
of  Add  oak.    It  is  dry  farmed  to  grapes,  hay,  or  grain,  or  used  for  pastures. 

Bmn  Joaquin  sandy  loam, — The  soil  consists  of  a  light-red  to  dark-red  com- 
pact, medium-textured  sandy  loam,  rather  sticky  when  wet,  and  underlain  at 
a  depth  of  80  inches  or  more  by  a  red,  ferruginous  hardpan,  which,  in  places, 
outcrops.  The  hardpan  is  frequently  separated  from  the  overlying  soil  by  a 
tiUn  stratum  of  adobelike  structure.  The  type  covers  extensive  areas  of  high, 
tretiess  valley  plains.  It  is  free  from  alkali.  The  deeper  soils  of  higher  lying 
valleys  are  generally  well  drained,  and  adapted  to  grapes  and  other  fruits  and 
grain.    Drainage  over  the  lower  lying  areas  is  usually  deficient 

Area  and  distribution  of  the  sandy  loafns. 


Soil 


64itoorana.i 


Aoni. 


an  Joaquin  sandy  Umuu. 
liadssanndyloam. 


BlMkledk  sandv  loom.. . 
Pleaaanton  sanay  loam.. 

Total 


GaUfomia  3, 11, 12, 18, 15, 18, 23. 
GaUforniail.. 

8., 


642,183 
74,888 
4,884 
3,008 


734,488 


I  For  key  to  nnmben  In  thteodnmn  see  p.  783. 
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In  this  province  the  stony  sandy  loam  phase  has  been  recoguissed  in  but  one 
area  and  as  a  member  of  a  sin^e  soil  series.  It  is  underlain  by  a  compact, 
gravelly  subsoil  and  substratum  ordinarily  impervious  to  water  and  impenetrable 
to  plant  roots.  The  stone  content  is  sufficient  to  interfere  vrith  cultivation.  The 
type  is  of  extensive  occurrence  and  is  used  mainly  for  graxing  during  the  winter 
and  spring  months,  when  it  affords  a  fair  growth  of  native  grasses. 

Tuscan  stony  sandy  loam.— The  soil  consists  of  a  reddish  to  reddish-brown, 
compact  and  rather  sandy  loam  from  S  to  12  incAies  deep,  carrying  a  surface 
accumulation  of  roughly  rounded  andesitic  bowldears.  The  subsoil  consists  of 
water-worn  gravel  embedded  in  finer  material  derived  from  gray  tuffs.  The 
ffoil  is  subject  to  erosion  and  deep  exposures  of  the  underlying  material  occur 
in  13ie  ravines  and  canyons.  The  type  is  of  extensive  occurrencea  It  is  usually 
treeless,  and  owing  to  its  stony  character  and  shallow  depth  is  of  but  little 
value  save  for  grazing. 

Area  and  distribution  of  the  stony  sandy  loam. 


Boa  name. 

State  or  area.> 

Aora. 

TiMwii  atMW  mkmIv  loain 

OaHfrnri^  H 

25,728 

i  For  key  to  number  in  this  column  see  p.  783. 
GBAVKLLT  SAlfPY  LOAM  PHABB. 

The  gravelly  sandy  loams  of  this  province  have  been  recognised  in  three  soil 
series  occurring  in  semiarid  regions  of  California.  One  of  these  Is  confined 
to  the  Intermountain  coastal  valleys,  the  other,  two  having  a  somewhat  wider 
distribution  in  the  Qreat  Interior  Valley  where  summer  temperatures  are 
higher  and  conditions  more  arid. 
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The  gravel  conteot  renders  the  soil  somewhat  more  porons,  more  leachy 
under  irrigation,  and  lees  retentive  of  moisture  than  the  sandy  loama  Th(> 
loss  of  water  by  gravity  Is,  however,  connteracted  by  the  heavy  subsoils  or 
impervlons  hardpan,  and  in  crop  adaptation  the  soil  does  not  differ  greatly 
from  the  sandy  loams  of  the  same  series.  It  is,  however,  more  frequently  of 
rolling  or  rough  toi;x)graphy  and  not  00  well  situated  for  irrigation. 

In  the  Livermore  Valley,  where  a  gravelly  sandy  loam  of  the  Pleasanton 
series  has  been  mapi;)ed,  the  soil  is  generally  less  retentive  of  moisture  and 
inferior  in  agricultural  value  to  the  sandy  loam  member  of  the  series.  It  is 
utilized  for  grazing,  although  dry-wine  grapes  are  grown  upon  the  lower  slopei 

In  the  Redding  series  the  type  is  not  well  adapted  to  general  farming  without 
irrigation.  The  deeper  areas  are  profitably  utilized  for  peaches  and  small 
fruits  under  irrigation  or  intensive  agriculture.  The  gravely  sandy  loam  mem- 
ber of  the  San  Joaquin  series  is  utilised  mainly  for  the  production  of  grains 
without  irrrigation. 

Pleagantan  graveUy  aiMdp  loam,— The  soil  is  a  brown  or  light  reddish  biown 
sandy  loam,  from  18  to  80  inches  deep,  and  carrying  a  large  proportion  of  gravd 
derived  from  a  variety  of  rocks.  The  gravel  content  is  sometimes  excessive, 
and  the  surface  is  strewn  with  rounded  to  angular  cobblestonea  On  the  lower 
8101)06  the  soil  often  shows  a  red  tint  The  surface  is  soft  and  spongy  when 
wet,  baking  upon  exposure.  The  subsoil  is  a  red  or  yellowish-red  gravely 
clay  loam  ranging  in  depth  from  6  inches  to  2  feet,  underlain  by  a  gravelly 
loam  containing  a  large  quantity  of  coarse  gravel  and  cobbles.  The  subsoil 
layer  in  sometimes  absent  The  topography  is  rough  to  hilly  and  brokoa  and 
deeply  dissected  by  frequent  Intermittent  streams. 

The  drainage  is  excessive  and  the  type  deficient  In  moisture-retaining  prop- 
erties. The  native  timber  growth  consists  of  oaks  and  buckeye,  occurring  along 
ravines.  Little  of  the  type  is  under  cultivation,  and  It  is  utilized  mainly  for 
grazing.  Grapes  are  grown  successfully  on  some  of  the  lower  slopes.  The  ^pe 
Is  of  low  agricultural  value. 

Redding  gravelly  handy  loam, — ^The  soil  is  a  light-red  to  red,  sticky  sandy 
loam,  carrying  a  moderate  to  large  quantity  of  gravel,  originally  water  worn 
but  in  some  cases  reduced  to  subangular  forms  through  weathering.  The 
gravel  content  is  usually  concentrated  in  the  vicinity  of  minor  surface  depres- 
sions or  along  eroded  slopes.  At  a  depth  varying  from  12  to  24  inches  the  soil 
is  underlain  by  a  compact  and  tenacious  red  clay  loam  or  heavy  loam  goierally 
free  from  gravel,  which  has  a  tendency  to  <dieck  into  cubical  blocks  upon  ex- 
posure. The  subsoil  is  of  high  water-holding  capacity  and  seldom  extends  to 
a  depth  of  more  than  4  feet  It  is  underlain  by  an  impervious  ferruginous 
hardpan  of  cemented  sand  and  clay,  impenetrable  to  plant  roots  and  usually 
from  1  to  6  Inches  in  thickness.  This  rests  upon  masses  of  partially  oonsoli- 
dated  or  indurated  gravel,  cobbles,  sand,  silt,  and  clay.  This  material  is 
usually  roughly  stratified  and  is  only  partially  permeable  to  plant  roots.  The 
soil  material  is  derived  from  the  weathering  in  place  of  old  alluvial  filling  mate- 
rial of  Quaternary  age.  The  surface  is  gently  to  sharply  rolling  or  hilly,  the 
type  occupying  elevated  or  hilly  dissected  terraces  and  valley  plalna  It 
usually  supports  a  growth  of  oaks  and  brush.  Dry-farmed  crops  are  grown 
with  but  indifferent  succesa  Under  irrigation,  except  in  the  more  shallow 
phases,  the  type  is  well  adapted  to  the  production  of  berries,  peaches,  and  oth^ 
fruits. 

San  Joaquin  gravelly  BO/nd^  looftk— The  soil  consists  of  a  light-red  to  deep- 
red  sticky  sandy  loam,  carrying  considerable  quantities  of  water-worn  gravel, 
ranging  in  size  from  fine  gravel  to  cobbles  and  extending  to  a  depth  of  from 
2  to  6  or  more  feet  It  is  underlain  by  red  hardpan,  sometimes  encountered 
within  2  feet  of  the  surftice,  the  average  depth  being  ordinarily  somewhat 
greater  than  in  the  other  members  of  the  San  Joaquin  series.  Tlie  type  occurs 
as  somewhat  pronounced  ridges  or  elevations  occupying  valley  plains  of  sloping 
surface,  but  usually  free  from  minor  irregularities.  It  is  devoted  to  dry  farm- 
ing to  grains,  but  under  irrigation  it  should  prove  fairly  well  adapted  to  the 
production  of  figs,  olives,  and  possibly  the  citrus  fruits. 
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Area  and  diatrilmtion  of  the  gravelly  sandy  loams. 


Sol]  name. 

State  or  araa.1 

Aorai. 

FlMffuitnn  fTBTftlly  Bandy  loam 

OalffOrnla  ff  .  . 

8,900 
6,6M 

i;m2 

"RwJ^pg  Cinve]]y  iwinHy  loam 

r!fi^<(hrFiialft... 

4fti]  Joaqntn  sraVelly  sandy  loam .  . 

California  11. 

Toty 

15,618 

L  For  key  to  numbers  in  this  oolimin  see  p.  733. 


SANDY  LOAM  ADOBE  PHASE. 


Sandy  loam  adobe  has  been  encountered  In  this  province  in  but  one  area 
occurring  upon  the  arid  plains  of  the  interior  valley  of  Oalifomia. 

The  adobe  structure  of  the  soil  makes  it  compact  and  sticky  and  readily  pud- 
dled when  wet  Upon  subsequent  exposure  during  the  dry  season  it  bakes  and 
becomes  very  refractory.  When  plowed  under  proper  moisture  conditions  It 
can  be  maintained  in  a  mellow,  friable  condition,  and  it  is  then  retentive  of 
moisture. 

Where  recognized,  the  phase  is  generally  devoted  to  dry-farmed  grains.  Under 
favorable  drainage  and  cultural  conditions  it  is  better  adapted  to  general  farm 
crops  and  late  fruits  than  is  the  sandy  loam  of  the  same  series  and  not  so  well 
suited  to  early  maturing  products.  It  loses  moisture  rapidly,  however,  when 
puddled  and  baked,  and  requires  a  more  careful  and  thorough  system  of  tillage 
and  heavier  farm  equipment  for  efficient  ntilizatlon. 

8an  Joaquin  sandy  loam  adohe, — The  soil  is  similar  In  color,  texture,  depth* 
and  other  general  features  to  the  San  Joaquin  fine  sandy  loam.  It  has  a  dense, 
compact  adobe  structure,  puddles  readily,  and  checks  upon  exposure.  It  be- 
comes heavier  below  the  first  foot,  and  is  underlain  by  a  red  hardpan.  It  is 
principally  devoted  to  grain  crops  under  a  system  of  dry  farming. 

Area  and  distribution  of  the  sandy  loam  adobe. 


Soil  name. 

State  or  area.i 

Aorea. 

flan  yo«qn|«  fm*»«'y  loam  adobe 

CallfomiaS 

13,  Wl 

1  For  key  to  number  in  this  column  see  p.  733. 

Fine  Sandt  Loam  Group. 

The  fine  sandy  loams  derived  from  the  Coastal  Plain  and  old  valley  filling 
material  have  been  encountered  over  small  areas  in  the  humid  coastal  regions 
of  southern  Oregon  and  more  extensively  in  the  semlarid  and  arid  plains  of 
the  interior  valley  In  California. 

In  Oregon  this  group  is  represented  only  by  a  member  of  the  Empire  series. 
It  is  loose,  leachy,  and  porous,  and  inclined  to  be  droughty  during  periods  of 
dry  weather,  but  holds  moisture  better  than  the  lighter  members  of  the  same 
series.  Where  intensively  cultivated  it  is  adapted  to  berries,  early  vegetables, 
and  bush  fruita 

In  California  the  fine  sandy  loams  are  underlain  by  compact  and  relatively 
impervious  subsoils  and  frequently  by  a  dense  ferruginous  hardpan  impene- 
trable to  plant  roots.  Their  adaptation  depends  largely  upon  the  depth  of  soil 
and  character  of  the  underlying  material.  Underdrainage  is  usually  inade- 
quate and  the  soils  Inclined  to  be  cold,  wet,  and  late.  Like  other  soils  of  heavy 
texture,  they  tend  to  puddle  and  bake  unless  carefully  handled. 

Under  favorable  conditions  of  drainage  and  cultivation  the  fine  sandy  loams 
are  easily  maintained  in  a  friable  condition,  and  are  adapted  to  general  f&rming 
of  a  rather  heavy  type.  Owing  to  the  impervious  character  of  the  substratum, 
they  are  not  suitable  for  alfalfa  or  other  deeper  rooted  crops  or  to  vines  or  tree 
fruits,  except  in  the  deeper  areas  or  where  the  hardpan  is  broken  by  blasting. 

The  soil  is  extensively  devoted  to  dry-farmed  grains.  Local  areas  are  used 
for  the  production  of  alfalfa,  small  fruits,  grapes,  and  orchard  fruits.  Areas  of 
San  Joaquin  fine  sandy  loam  of  good  depth  in  the  Sacramento  Valley  are  highly 
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developed  under  Irrigation,  where  early  Tokay  table  grapes,  etrawberriee,  and 
the  later  vegetables  are  grown  successfully. 

Coming  fine  sandy  loam.—The  soil  is  of  yellowish-brown  to  red  color,  rather 
sticky  when  wet,  and  easily  puddled,  baking  upon  exposure.  The  subsoil  Is 
a  red,  compact,  heavy  loam  or  clay  loam,  the  deeper  portion  being  impervious  and 
resembling  hardpan.  The  type  is  derived  from  early  sedimentary  depositB  and 
occurs  as  undulating  or  sloping,  treeless  valley  plains,  often  marked  by  ''hog 
wallows."  Undeidralnage  Is  poorly  established  and  the  type  is  not  adapted 
to  deep-rooted  crops,  except  where  the  hardpan  has  been  broken  up  by  blast- 
ing. It  is  generally  devoted  to  dry-farmed  grains,  but  under  Irrigation  the 
deeper  areas,  or  those  improved  by  the  use  of  dynamite,  would  be  suitable  for 
the  production  of  grapes  and  tree  fruits. 

Empire  fine  sandy  loam, — ^The  soil  is  a  brown  or  reddish-brown  fine  sandy 
loam,  carrying  considerable  medium  to  coarse  sand,  and  ftom  15  to  18  inches 
deep.  A  surface  deposit  of  alluvial  loam,  derived  from  higher  lying  adjacent 
soils  is  often  encountered.  It  carries  considerable  organic  matter,  producing 
field  cbaracteilstics  of  a  heavier  soil,  and  is  marked  by  the  presence  of  small 
iron  nodules  and  in  places  by  a  thin  fem^nous  hardpan.  The  subsoil  consists 
of  a  loose  fine  sandy  loam,  usually  characterized  by  alternating  strata  of  brown 
and  gray  color  to  the  depth  of  36  inches  or  more.  The  soil  material  represents 
older  mnrine  Coastal  Plain  deposits  subsequently  elevated  as  terraces.  The  lype 
occurs  as  Coastal  Plain  deposits  of  fiat  or  undulating  surface,  in  places  marked 
by  low,  wind-blown  ridges  and  diallow  stream  courses.  It  is  covered  by  a 
native  growth  of  brush  and  forest  trees,  consisting  of  fir,  cedar,  sixmoe,  alder, 
and  madrona.  Where  not  too  porous  it  is  well  adapted  to  intenalvdy  cultivated 
crops,  such  as  berries,  vegetables,  and  bush  fruits. 

Madera  fine  sandy  loam, — ^The  type  consists  of  a  lig^t  reddish  brown  fine 
sandy  loam  from  4  to  6  feet  deep,  underlain  by  hardpan.  It  occurs  as  small, 
comparatively  level  areas  bordering  intermittent  stream  channels,  and  Is  geas- 
erally  devoted  to  dry-farmed  grains.  It  is  subject  to  occasional  overflow  from 
adjacent  streams,  and  owing  to  this  feature  is  not  w^l  adapted  to  tree  fruits. 
Under  irrigation  alfalfa,  grapes,  and  small  fruits  could  doubtless  be  success- 
fully produced  over  a  large  proportion  of  this  type. 

8an  Joaquin  fine  sandy  loam.—The  soil  is  a  smooth,  compact,  and  somewhat 
silty  red  sandy  loam,  becoming  rather  sticky  when  wet  It  is  underlain  at 
an  average  depth  of  86  inches  by  a  heavy  red  loam  or  clay  grading  with  depth 
into  a  red  ferruginous  day  or  sandy  day  hardpan.  Drainage  Is  not  ordinarily 
well  established.  The  soil  is  generally  devoted  to  dry  farming  to  grains,  but 
in  favorable  locations  where  the  hardpan  does  not  too  dosdy  approach  the 
surface  it  produces  valuable  crops  of  table  and  wine  grapes  and  of  bramble  and 
other  small  fruits. 

Area  and  distribution  of  the  fine  sandy  loams. 


Soli  name. 


State  or  area.^ 


Acrai. 


San  Joaquin  fine  sandy  loam. 

Empire  flue  sandy  loam 

Corning  One  sandy  loam 

Madera  fine  sandy  loam 


Galilomia  11, 18. 

OregonS 

California  2 

CaUfomlall 


36,900 

io,aoo 

1,») 
1,163 


Toi(al. 


57,473 


I  For  key  to  numbers  in  this  column  see  p.  738. 
Loam  Gboup. 

The  most  northern  occurreoce  of  the  loam  group  recognised  in  this  province 
is  found  in  the  Blacklock  series  of  southwestern  Oregon.  The  type  occurs  near 
the  coast  and  under  humid  conditions.  It  is  of  limited  extent,  poorly  drained, 
and  supports  a  forest  growth.  Clearing  and  preparing  the  land  is  more  ex- 
pensive than  on  some  of  the  better  surrounding  soils,  and  for  this  reason  the 
type  is  not  highly  esteemed  for  agriculture. 

In  the  interior  valley  of  California  the  loam  soils  of  this  province  are  of 
widespread  and  extensive  occurrence.  In  the  Llvermore  Valley,  an  inter- 
mountain  valley  in  the  coast  ranges  in  California,  the  loam  member  of  the 
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Pl«a8anton  series  is  an  important  soil  type.  In  the  interior  valley  it  occurs 
under  the  Coming,  Redding,  and  the  San  Joaqoin  series. 

Where  underlain  by  heavy  subsoils  of  high  water-holding  capacity  but  with- 
out a  hardpan  substratum,  the  type  is  generally  well  drained.  It  puddles  readily 
when  wet,  has  somewhat  restricted  underdrainage,  and  is  not  adapted  to  as 
early  crops  as  would  be  the  case  under  conditions  of  a  more  porous  subsoil  of 
lighter  texturei  Where  character issed  by  the  more  impervious  and  impenetrable 
barren  substratum,  the  deflective  subdrainage  and  refractory  structure  tend 
to  seriously  limit  its  adaptability  to  crops. 

With  thorough  methods  of  preparation  for  planting  and  under  Intensive 
cultivation,  the  type  is  retentive  of  moisture  and  adapted  to  the  general  farm 
crops  over  the  well-drained,  deeper  areas.  Much  of  the  type,  however,  because 
of  shallow  depth  or  lack  of  irrigation  facilities,  is  suited  only  to  the  produc- 
tion of  grains  or  other  shallow  rooted  crops.  Where  irrigated  the  yield  of 
grains  is  often  llg^t,  but  Is  profitable  in  9ecuw)ns  of  favorable  rainfall.  The 
deeper  soils,  where  capaMe  of  lirigatlon,  are  adapted  to  the  production  of 
late  peaches,  almoods,  berries,  or  other  small  faults  and  to  table  and  wine 
grapes. 

For  its  efficient  utillssatlon  this  soil  requires  a  rather  heavy  farming  equip- 
ment in  implements  and  draft  stock  applicable  to  an  Intensive  or  an  ex* 
tensive  system  of  agriculture,  according  to  the  character  of  crops  grown,  and 
demands  careful  managem&it  in  cultivation  and  irrigation. 

Blacklock  loam.— This  type  varies  from  a  light  loam  with  an  appreciable 
amount  of  fine  sand  to  a  rather  heavy  loam.  The  soil  is  dark  gray  to  brown 
or  black  in  color,  and  is  usually  friable  except  in  areas  of  deficient  drainage, 
where  it  becomes  close  and  compact.  The  subsoil  consists  of  a  brown  to 
black  clay  loam  or  clay  extending  to  a  depth  of  3  feet  or  more.  In  areaB 
adjacent  to  lighter  soil  types  it  is  sometimes  marked  by  the  occurrence  of 
mora  or  less  sandy  material  or  strata  of  sand  alternating  with  clay.  The  type 
occura  as  small,  flat,  or  gently  sloping  areas,  sometimes  marked  by  low  mounds 
or  ridges,  or  narrow,  basin  like  depressions  of  deficient  drainage.  The  soil 
material  consists  of  sediments  derived  mainly  from  sandstone  and  shale  rocks, 
transported  by  streams  and  deposited  as  alluvial  coastal  plain  sediments  dur- 
ing a  previous  period  of  submergence  and  subsequently  more  or  less  modified 
by  recent  alluvial  material.  The  forest  growth  consists  of  fir,  cedar,  alder, 
and  bushes.  Only  a  small  proportion  of  the  type  has  been  cleared  or  utilized, 
and  it  is  considered  generally  Inferior  to  adjacent  types,  owing  to  expense  of 
clearing  and  preparation  for  cultivation. 

Coming  loam. — ^The  soil  consists  of  a  slightly  compact,  sticky,  reddish-brown 
to  red  loam  from  16  to  30  Inches  deep,  sometimes  carrying  small  amounts  of 
gravel.  When  properly  handled  it  is  friable  and  readily  tilled.  The  subsoil 
consists  of  a  heavy,  impervious  clny  loam  or  clay,  encountered  at  an  average 
depth  of  24  Inches  and  resting  upon  compact,  partially  Indurated,  stratified 
beds  of  clay,  sand,  and  gravel.  The  type  occupies  a  slightly  lower  elevation 
than  the  soils  of  the  Redding  series  and  frequently  grades  by  insensible  de- 
grees into  adjacent  soils.  The  topography  is  gently  rolling  to  level,  with 
occasional  small  washes  or  ravines. 

The  type  is,  in  general,  less  hilly  and  rolling  than  the  Corning  gravelly  loam. 
It  Is  usually  well  drained,  with  the  exception  of  local  depressions,  and  Is  treeless, 
except  for  an  occasional  scattered  growth  of  oak.  It  is  poorly  adapted  to  dry 
farming,  but  under  favorable  conditions  of  Irrigation  would  probably  be  found 
suitable  for  the  production  of  peaches,  almonds,  berries,  figs,  and  grapes.  It  is 
less  well  adapted  to  alfalfa,  prunes,  and  other  crops  requiring  deep,  friable  soils. 

Pleaaanton  loam. — ^The  soil  is  a  light  reddish  brown  to  red  loam  carrying 
large  amounts  of  fine  to  very  fine  sand  and  varying  amounts  of  medium  to 
coarse  gravel,  mainly  of  quartz.  In  some  places  the  color  varies  ftom  a  bright* 
red  to  yellow.  Some  of  the  higher  lying  bodies  are  very  gravelly  and  marked 
with  surftice  cobbles.  The  soil  is  sticky  and  boggy  when  wet  and  a  crust  forms 
upon  the  surface  upon  drying,  but  under  cultivation  it  Is  friable.  The  subsoil 
is  a  red  or  yellowish-red,  sticky  clay  or  heavy  clay  loam  of  adobe  structure. 
Small  amounts  of  gravel  are  encountered  at  depths  ranging  from  12  to  90 
Inches.  The  subsoil  is  in  turn  underlain  by  a  compact,  reddish-yellow  gravelly 
clay  loam,  usually  extending  to  6  feet  or  more.  On  the  higher  devatlons  the  sur^ 
flu»  soil  is  shallow,  the  clay  loam  subsoil  in  places  being  exposed.  The  type 
occurs  mainly  along  lower  hill  slopes  and  has  a  rolling  to  hilly  topography,  often 
broken  by  ravines  and  stream  courses.  It  Is  well  drained,  except  after  heavy 
rains,  when  It  becomes  boggy.    It  retains  moisture  well.    Nearly  all  of  the 
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type  la  under  cultivation  and  devoted  chiefly  to  hay,  grain,  and  wine  grapea. 
Yields  of  hay  and  grain  are  light  With  Irrigation  the  soil  should  prove  suil> 
able  for  alfalfa  and  fruits. 

Redding  loam.'-The  soil  consLsts  of  8  to  12  inches  of  ligh^red  or  reddlah-gray 
loam  carrying  small,  rounded  pebbles.  The  subsoil  is  a  heavy,  compact,  tena- 
cious red  clay  loam,  with  little  gravel,  extending  to  a  depth  of  8  feet  where  a 
red  or  mottied  day-iron  hardpan  is  encountered.  The  hardpan  usually  lies 
nearer  the  surface  than  in  the  Bedding  gravdly  loam.  The  type  occupies 
slightly  rolling,  treeless  sections  of  the  upland  plain.  Drainage  is  deficient 
eepecially  in  many  depressed  spots.  It  is  nnirrigated  and  lan^y  devoted  to 
grazing. 

San  Joaquin  Zoatik— The  type  consists  of  a  red,  plastic  loam  of  fine,  sUty 
tescture,  compact  structure,  and  inclined  to  puddle,  varying  in  deigiQk  from  a  few 
inches  to  8  feet  or  more.  Below  the  first  foot  a  heavy,  adobe4ike  stmctoie 
usually  prevails,  the  material  merging  into  the  underlying  indurated  sandy 
clay  hardpan.  The  type  covers  extensive  areas  of  the  lower  valley  plains  and 
is  generally  treeless,  except  in  the  vicinity  of  stream  channels  and  fiood  plains. 
Drainage  is  usually  poor.  The  hardpan  layer  frequenUy  approaches  the  sur- 
face too  closely  to  allow  profitable  crop  production.  The  soil  is  generally 
devoted  to  grazing  and  dry  farming  to  grains. 

Area  and  diatribution  of  the  loams. 


Soil  Dame. 


Slate  or  area.i 


Acres. 


Saa  Joaquin  loam. 

Coming  loam 

RoddinskNUD 

Fleasantonloam.. 
Blaokiockloam... 


California  12, 13, 23. 

CaU«Dniia2,10 

Calilomia  16, 17 

CaUfoniia8. 

OregonS 


98,604 
84,221 
25,728 
13,120 
4,480 


Total. 


221,  OM 


1  For  key  to  nnmben  in  this  column  see  p.  788. 


8T0NT   LOAM    PHASE. 


The  stony  character  of  the  surface  material  renders  the  use  of  fiirm  machinery 
upon  the  stony  phase  of  the  loam  group  less  effective  and  more  difficult  and 
costly  than  upon  the  loam  soil.  It  causes  the  soil  to  be  of  more  porous  char- 
acter and  better  suited  to  fruit  crops  requiring  good  drainage  and  moderately 
early  soils  than  to  the  general  farm  crops.  In  this  province  the  phase  is  con- 
fined to  a  single  soil  series  occurring  in  the  northern  Sacramento  Valley  in 
California.  This  type  is  characterized  by  an  imjpervious  gravel  hardpan  occur- 
ring at  shallow  depths.  Owing  to  this  feature,  the  soil  is  deficient  in  moisture- 
retaining  properties,  becoming  boggy  and  sticky  when  wet,  but  baking  and  lortng 
moisture  rapidly  upon  exi;)osure  to  hot,  dry  weather.  It  is  barren  and  unpro- 
ductive and  does  not  differ  greatly  in  its  relation  to  agriculture  from  the  other 
members  of  tbe  series.     It  is  best  adapted  to  grazing. 

Tuscan  stony  loam, — The  soil  is  reddish  to  reddish  brown  in  color,  from  18  to 
80  inches  deep,  and  carries  fewer  bowlders  and  rock  fragments  than  the  stony 
sandy  loam  member  of  the  scries.  It  is  underlain  by  old  sedimoitary  deposits 
of  impervious  strata  consisting  of  rounded  basaltic  and  andesitic  gravels  and 
finer  volcanic  material  derived  from  tuffs  and  breccias.  The  surface  is  level  to 
rolling  and  traversed  by  drainage  depressions  or  by  occasional  streams.  The 
type  is  treeless  and  of  little  agricultural  value  except  for  grazing. 

Area  and  distribution  of  the  stony  loam. 


Soil  name. 

State  or  aica.t 

Am. 

Taimnfft4m7 10Bmr...x...... 

CalUbniiaie 

8,000 

I  For  key  to  number  in  this  oolnmn  see  p.  783. 
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G&AVKLLY  LOAM  PHA8B. 

The  gravelly  loam  phase  of  the  loam  group  usually  occupies  a  somewhat  more 
eleyated  position  than  the  nongravelly  members  of  the  same  series  and  is  more 
frequently  of  eroded  or  rolling  character.  This,  with  the  gravel  content,  tends 
to  promote  better  drainage  conditions,  together  with  the  earlier  maturity  of 
dops.  The  topographic  position  is,  with  regard  to  the  occurrence  of  frosts^ 
also  usually  more  favorable  than  that  of  the  nongravelly  members  of  the  series. 

In  this  province,  however,  the  gravelly  loams,  so  fkr  as  recognized,  are  con- 
fined to  three  series  of  soils  occurring  in  the  semlarid  or  arid  plains  of  the 
Interior  Valley  of  California,  all  of  which  are  characterised  by  heavy,  compact 
subsoils,  relatively  Impervious  to  water,  and  in  two  of  the  series  by  a  distinct 
iron  hardimn,  usually  impenetrable  to  the  roots  of  plants.  The  adaptation  of 
the  soils  to  the  deeper-rooted  crops  is  determined  by  the  character  of  the  under- 
lying material  and  the  depth  at  which  they  occur.  The  variable  character  of 
these  features  consequently  afTect  the  uses  of  the  types  to  a  marked  degree. 

Where  underlain  at  shallow  depths  by  subsoil  or  substrata  impervious  to 
water,  subdralnage  is  arrested,  and  the  soils  when  wet  become  boggy,  cold,  and 
lata  They  bake  upon  exposure  during  the  latter  part  of  the  season,  loi^ng 
moisture  rapidly  and  making  tillage  difficult  Under  such  conditions  the  soils 
are  adapted  only  to  grazing  or  to  the  culture  of  grains  or  other  shallow-rooted 
plants.  They  differ  from  the  loams  of  the  same  series  in  adaptation  to  crops 
only  80  tar  as  local  conditions  of  topography  and  of  gravel  content  may  afTect 
dndnage,  early  planting,  or  the  use  of  t&rm  machinery. 

Where  underlain  more  deeply  by  impervious  substrata,  excessive  loss  of 
moisture  by  percolation  may  be  checked  to  the  advantage  of  the  farmer.  The 
soils  under  such  conditions  are  retentive  of  moisture  and,  when  properly  tilled, 
adapted  to  the  general  farm  crops  doing  well  on  the  loam  sella  They  are  some- 
what better  adapted  than  the  latter  to  vine  and  other  fruits,  which  require 
only  moderately  early  soils  with  moist  but  well-drained  subsoila 

Owing  to  the  small  extent  to  which  irrigation  facilities  have  been  developed, 
the  gravelly  loams  of  the  province  are  generally  used  for  grazing  and  for  dry 
farming.  Where  favored  by  local  conditions  of  climate,  drainage,  topography, 
and  depth  of  soil  and  subsoil  material,  almonds,  grapes,  olives,  figs,  peaches, 
and  citrus  fruits  may  be  grown. 

Coming  ffravelly  loam, — ^The  soil  consists  of  a  light-red  or  reddish-brown 
loam  of  medium  texture,  often  carrying  considerable  coarse  sand  and  varying 
amoimts  of  small,  angular  or  wat^ -worn  gravel  similar  to  that  occurring  in  the 
Redding  loam.  The  soil  is  usually  of  compact  structure,  becomes  tenacious 
when  wet,  and  bakes  upon  subsequent  exposure.  Under  favorable  conditions, 
however,  It  is  fairly  friable.  It  is  underlain  at  12  to  20  Inches  by  a  compact, 
heavy,  tenacious  red  clay  or  clay  loam,  usually  free  from  gravel,  which  is  in 
turn  underlain  at  a  depth  of  24  to  48  inches  by  partially  consolidated  layers  of 
water-worn  gravel  and  clay  or  silty  material  of  yellowish-brown  color.  These 
strata  are  more  or  less  impermeable,  and  the  general  subsoil  condition  may  be 
Improved  by  blasting.  The  type  occupies  a  somewhat  more  elevated  position 
than  the  surrounding  soils  and  is  frequently  marked  by  abrupt  slopes  and  ter- 
races or  by  blufTs  occurring  along  the  river  valleys  or  minor  stream  courses. 
The  regional  drainage  is  usually  favorable,  although  local  depressions  of  de- 
ficient drainage  occur.  The  underdrainage  is  deficient,  owing  to  the  impervioua 
character  of  the  underlying  material.  The  type  Is  at  present  utilized  mainly 
for  grazing  and  is  not  capable  of  great  development  except  under  irrigation. 
Where  irrigated  it  can  be  used  for  the  culture  of  peaches,  almonds,  grapes, 
olives,  figs,  and,  in  favorable  locations,  to  a  limited  extent,  for  citrus  fruits. 

Bedding  gravelPg  loom.— The  type  consists  of  a  red  heavy  silty  loam,  from  6 
to  15  inches  deep,  underlain  by  red,  heavy,  adobeUke  material  which  at  depths 
ranging  from  18  inches  to  5  feet  grades  into  gravel.  Varying  quantities  of  sub- 
angular,  rounded,  or  flattened  cobbles  and  pebbles  occur  in  the  soil.  The  type 
occurs  on  the  higher,  ancient  valley  plains  and  the  lower  foothilla  Surface 
drainage  is  well  established,  but  underdrainage  is  arrested  by  the  underlying 
haidpan.  The  type  is  devoted  to  grazing  or  dry  farmed  to  grains  with  moderate 
yields. 

San  Joaquin  gravelly  Zoofik—The  soil  to  a  depth  of  10  to  2Q  inches  is  a  red 
loam,  containing  considerable  fine  gravel.  It  is  underlain  by  a  bright-red  heavy 
loam  or  day  loam  of  adobelike  structure;  usually  containing  no  gravel  and 
extending  to  depths  of  2  to  4  feet,  where  hardpan  is  encountered.  The  type 
occupies  higb,  rolling  plains  and  slopes  of  the  lower  foothlll8<    Surface  drain- 
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age  is  good,  but  underdraliuige  la  arreited  by  tbe  tmderlyliig  haidiMUL    Tbe 
type  is  devoted  to  graxing  and  dry-farmed  graina,  with  moderate  yidd& 

Area  and  dMtihuiian  of  the  graveU^  tooma. 


Sou 


BteteorMM^ 


Baddiiiff  fliaTeliy  iMfli 

Oominf  giwrelly  loanL 

Stn  Joaquin  pavelly  loam. . 


OalUbntelT.... 
CMttnla3.]i. 
CaUfomUU.... 


87,116 
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>  F«r  Ybj  to  nnmbflrs  In  this  Gotamn  we  p.  7SS. 
Glat  Loam  Gbottp. 

The  clay  loam  soils  of  this  province  have  been  recognized  and  mapped  in  a 
large  number  of  widely  distributed  areas  in  Washington,  Oregon,  and  Cali- 
fornia. 

In  western  Washington  and  southwestern  Oregon  they  are  situated  in  hiunid 
regions  and  are  usually  forested.  In  the  former  Stace  types  in  thcee  series 
have  been  mapped.  They  are  characterised  by  a  compact,  partiaUjr  indnratad 
substratum  of  gravel,  usually  occurring  at  a  d^^h  of  2  to  6  feet  Agriculture 
has  been  developed  to  but  a  limited  extent  The  purposes  to  which  the  soils  are 
best  suited  is  depoident  largely  upon  topography,  the  posilhilities  of  efltective 
use  of  farm  machinery  in  the  culture  of  general  farm  crops,  and  lik^ihoed  of 
destructive  erosion.  Prevailing  soil,  topographic,  climatic,  and  economic  con- 
ditions favor  the  production  of  hay  crops,  including  clover,  timothy*  and  oati, 
and  the  practice  of  dairying  and  stock  raising.  Climatic  conditions  prevent  tiie 
production  of  wheat  of  bard  quality,  but  promote  a  luxuriant  growth  of  native 
grasses.  In  better-drained  areas,  potatoes,  apples,  and  bramble  fruits  sboold 
prove  successful.  The  steeper  slopes  should  be  protected  by  cover  cn^  owing 
to  their  tendency  to  erode  in  periods  of  heavy  rainfall. 

In  the  humid  coastal  districts  of  southwestern  Oregon,  soils  of  this  group 
have  been  mapped  in  two  series,  one  of  which  is  characterised  by  a  sandy  and 
the  other  by  a  beavy  subsoil.  In  crop  adaptation  they  are  related  to  the  day 
loams  of  this  group  occurring  in  Washington,  the  type  underlain  by  sandy  sub- 
soils being  somewhat  less  well  adapted  to  general  farming  and  tree  fruits,  but 
slightly  better  adapted,  under  favorable  drainage  conditions,  to  small  fruits  and 
vegetables. 

In  the  Columbia  River  Valley  at  the  base  of  the  Cascade  Range,  another  type 
of  the  group  covers  extensive  areas  of  elevated  terraces.  The  subsoil  is  com- 
pact but  the  topography  is  rolling  and  the  areas  well  drained.  Much  of  the  land 
is  still  covered  with  a  heavy  forest  growth.  The  type  is  well  suited  to  general 
farming  and  better  adapted  to  earlier  and  more  highly  colored  apples  and  other 
fruits  than  the  coastal  districts.  Pears  and,  in  the  better  drained  areas,  prunes 
and  cherries  are  successfully  grown. 

In  the  interior  valley  of  California  the  group  is  represented  by  two  types,  both 
of  which  are  characterized  by  an  underlying  hardpan  layer.  This  usually  occurs 
at  shallow  depths  and  has  the  same  ill  effects  as  in  tlie  lighter  members  of  the 
same  series.  The  production  of  small  grains  under  an  extensive  system  of  dry 
farming  is  in  these  districts  the  principal  use  of  the  type.  The  deep-rooted  crops 
are  confined  to  small  areas  of  the  deeper  soils  or  to  areas  wheie  the  underlying 
hardpan  has  been  broken  by  blasting.  Areas  which  can  be  used  for  fruit  grow- 
ing are  usually  less  well  adapted  to  the  purpose  than  the  sandy  loam  members 
of  the  series. 

The  profitable  utilization  of  the  soils  of  the  group  calls  for  a  farming  equip- 
ment adapted  to  a  heavy  type  of  farming. 

Arai^o  ckiy  loonu— The  soil  ranges  from  a  heavy  silty  day  loam  to  a  light 
friable  clay  loam,  about  16  inches  deep,  and  prevailingly  light  brown  in  color. 
The  soil  is  usually  free  from  gravel,  but  contains  some  fine  sand.  The  subsoil 
consists  of  a  brown  to  light-brown  silty  clay  loam  or  day  loam  resting  upon 
shale  or  sandstone  or  upon  gravd  beds,  which  frequently  outcrop  at  the  sqr- 
face.  The  type  occurs  on  valley  slopes,  as  remnants  of  elevated  terraces,  and 
is  heavily  forested.    The  soil  material  has  been  derived  from  tiie  Bedimentary» 
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altered,  and  eruptlre  rocks  of  the  Coast  Range,  shales  and  sandstones  predomi- 
nating, and  represents  marine  and  estuarihe  deposits.  Little  of  the  type  is  at 
present  under  cultivation.  In  the  areas  farmed  bramble  fruits,  strawberries, 
potatoes,  grains,  and  hay  crops  hare  proved  successful.  The  type  should  prove 
a  good  soil  for  the  production  of  apples. 

Copalis  clay  loam. — The  soil  consists  of  a  yellowish-brown  to  dark-brown 
heavy  silt  loam  or  sllty  clay  loam,  carrying  much  organic  matter,  and  from  12 
to  18  inches  deep.  It  rests  upon  a  light-brown,  yellow,  or  mottled  yellow  and 
gray  compact  clay,  almost  invariably  underlain  at  a  depth  of  2  to  5  feet  by  a 
compact  mass  of  loosely  cemented  basalt,  quartz,  sandstone,  and  shale  gravel. 
Small  quantities  of  gravel  are  also  found  in  the  soli  and  subsoil.  None  of  the 
type  is  under  cultivation,  though  it  should  prove  well  adapted  to  hay,  grahi, 
and  pasturage.  Fruits  might  also  be  successfully  grown  In  the  better  drained 
areas. 

Empire  clay  loam, — The  soil  consists  of  a  clay  loam,  generally  of  light  brown 
color,  free  from  gravel,  and  extending  to  an  average  depth  of  about  15  inches, 
although  the  depth  is  subject  to  some  variation  and  the  soil  may  extend  to  a 
depth  of  3  or  more  feet.  When  in  a  favorable  moisture  condition  the  soil  Is 
ftiable  and  is  readily  maintained  in  a  good  condition  of  tilth.  It  is  underlain 
by  a  reddish-gray  to  light-brown  sandy  subsoil,  carrying  small  iron  pellets.  The 
topography  is  flat  to  undulating,  the  type  consisting  of  more  or  less  elevated 
marine  terraces  and  plains,  traversed  by  occasional  broad,  shallow  valleys 
carved  by  stream  action  and  rising  with  abrupt  slopes  to  the  terrace  lev^. 
The  soil  material  is  derived  from  the  rocks  of  the  Coast  Range  Mountains  de- 
posited as  marine  sediments.  It  has  been  subsequently  modified  by  the  addition 
of  fine  material  washed  from  adjacent  slopes  by  rains  or  deposited  from  flood 
waters  of  minor  foothill  streams.  The  type  supports  a  heavy  forest  gro¥^ 
and  has  been  developed  for  farming  purposes  only  to  a  small  extent  It  Is 
adapted  to  the  production  of  grains  and  hay  crops,  and  in  favorable  locations 
apples,  berries,  and  small  fruits  can  be  grown. 

HessoH  clay  loam.— The  soil  to  a  depth  of  10  to  12  Inches  oonslats  of  a  diirk 
reddish  brown  clay  loam  carrying  rounded,  wat^r^-wom  quartzlte  pel>blesi»  fmind 
most  abundantly  upon  the  surface  and  along  the  eroded  banks  of  streams. 
The  subsoil  consists  of  a  reddish-btown  compact  clay,  becoming  heavier  and 
more  compact  in  the  lower  part  of  the  8-foot  selction.  Th^  bedrock  is  of  bAsalt 
but  seldom  encountered  within  0  feet  of  the  surface.  The  topography  vHrles 
from  comparatively  letel  to  rbUing.  The  soil  represents  the  highest  and  oldest 
terraces  in  the  Columbia  River  Valley.  The  natural  timber  growth  consists 
of  fir,  hemlock,  and  some  cedar.  The  soil  is  well  adapted  to  generdl  farming 
and  to  tree  fruits,  including  prunes,  pears,  cherried,  and  apples. 

Honwiam  claw  loam, — The  soil  consists  of  a  reddish^browB  to  red  hmyf  flilt 
loam  or  day  loam  from  12  to  15  inches  deep.  It  is  underlain  by  a  reddish-brotm 
to  red  clay  loam  snbsoil  from  8  to  10  feet  deep,  which  in  turn  resta  upon  a  oooh 
pact  mass  of  loosely  cemented  sandstone,  basalt,  quarts,  and  sliale  gravels. 
Strata  of  impure  sandstone  are  frequently  found  embedded  in  or  overlying  the 
gravels,  and  small  amounts  of  gravel  occiir  throughout  the  soil  and  sabsoi). 
The  more  level  areas  of  this  type  should  be  well  adapted  to  all  crops  grown  in 
the  region,  but  especially  to  small  grains,  hay,  and  clover.  Cover  crops  are 
necessary  on  the  steeper  slopes  during  rainy  seasons  as  protection  against 
erosion.  Fruit  growing  should  also  prove  a  profitable  industry  in  favorable 
localities. 

Madera  clay  loam. — ^The  type  consists  of  a  light  grayish  brown  to  reddish- 
brown  sticky  and  compact  clay  loam,  from  3  to  6  feet  deep,  resting  upon  hard- 
pan.  It  is  readily  puddled  if  cultivated  when  wet,  and  Is  somewhat  difficult  to 
handle  except  under  favorable  moisture  conditions.  The  type  is  of  limited 
extent  and  found  along  the  smaller  stream  courses.  It  is  devoted  principally 
to  dry-farmed  grains,  but  under  irrigation  the  deeper  phases  could  probably 
be  successfully  used  for  alfalfa. 

Montesano  clay  loam. — ^The  soil  consists  of  a  black  silt  loam  or  sllty  loam, 
from  16  to  24  inches  deep,  carrying  a  high  percentage  of  organic  matter.  It  is 
underlain  by  a  compact  clay  loam  or  sandy  clay  loam,  varying  in  color  from  gray 
with  yellow  mottlings  to  yellowish  brown  with  gray  mottlings.  This  material 
rests  upon  a  compact  mass  of  loosely  cemented  sand  and  gravel  at  a  depth  of 
2i  to  5  feet.  Small  amounts  of  gravel  are  frequently  found  In  both  soil  and  sub- 
soil. The  subsoil  is  mellow,  usually  well  drained,  and  easily  cultivated.  Only  a 
part  of  the  type  is  under  cultivation,  although  it  may  be  prepared  for  crops  at 
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r^atlvely  little  expoise.  The  type  la  very  prodnctlye,  oats  yielding  from  46  to  75 
bushels  per  acre,  wheat  from  25  to  40  bushels,  and  hay  from  li  to  21  ton& 
Potatoes  and  fruits  are  also  grown. 

San  Joaquin  clay  lf>am,—The  type  consists  of  a  red  or  reddish-brown,  sticky 
clay  loam,  from  2  to  4  feet  deep,  decidedly  boggy  and  inclined  to  puddle  when 
wet  and  becoming  compact  and  hard  upon  subsequent  exposure  to  hot,  dry 
weather.  It  is  underlain  by  a  dense,  impervious  red  hardpan.  The  surface  is 
usually  marked  by  "hog-wallow"  mounds  and  depressions,  but  is  otherwise 
of  less  irregular  character  than  the  San  Joaquin  sandy  loaoL  It  is  generally 
dry  farmed  to  grains,  with  somewhat  lighter  yields  than  are  obtained  from  the 
San  Joaquin  loaoL 

Area  and  distribution  of  the  clay  loama. 


state  or  area.i 


Acne 


Hoqwiain  olay  kMun. 
" lolsyloun, 


HcMon  oisy  losm 

Ban  Joaqom  clay  loam. 

Gopaltoolay  loam 

Empire  day  loam 

Arasoolayloam 

Montenoo  olay  loam . . . 
Madera  olay  kMun 


WaahlngtonS... 
WashJii£ton7... 
CaUfomkll,16. 
WaahtDftonS... 
regonS 


WaabingtOD  6 . 
CaUfombll... 


37,888 
34,512 
28,808 
18,112 
8,320 

2,048 


TotaL. 


S23,584 


>  For  fcsy  to  numberB  in  this  column  see  p.  733. 


SILTT  GLAT  LOAM   PHASE. 


The  sllty  phase  of  the  day  loam  group  is  represented  by  one  soil  type  and 
found  in  only  one  locality  in  a  humid  region. 

The  type  is  at  present  in  forest  and  not  utilised  for  agriculture,  though  well 
adapted  to  small  grains,  berry  crops,  dairying,  and  stock  raising.  Vegetables  of 
the  heavier  type  could  also  probably  be  grown.  It  requires  a  slightiy  heavier 
equipment  than  the  clay  loam  of  the  same  seriea 

Montesano  ailty  clay  loam.— The  soil  consists  of  a  black  silty  clay  loam,  12  to 
14  inches  deep  and  high  in  organic  matter.  It  rests  upon  a  mottled  gray,  yel- 
low, and  black  clay  loam  or  clay  which  is  underlain,  at  an  average  depth  of  90 
inches,  by  a  compact  mass  of  sand,  gravel,  and  clay,  though  this  material  may  lie 
much  nearer  the  surface.  Small  amounts  of  gravel  are  found  in  both  soil  and 
subsoil.  Under  proper  moisture  conditions  the  type  is  easily  cultivated.  In 
some  areas  the  soil  contains  so  much  organic  matter  that  it  has  the  appearance 
of  Muck.  Such  areas  are  generally  tredess  and  are  locally  termed  ^  prairies.'* 
The  greater  part  of  the  type  supports  a  stunted  and  tangled  growth  of  cedar, 
spruce,  fir,  and  pine.  None  of  it  is  under  cultivation,  but  when  cleared  and 
drained  it  should  be  well  adapted  to  the  cultivation  of  hay,  small  grains,  and 
some  vegetables. 

Area  and  distribution  of  the  silty  clay  loam. 


Soil  name. 

State  or  area.i 

Acres. 

Wftsh^figton  fi 

13,056 

I  For  key  to  number  in  this  oolumn  see  p.  733. 


GRAVELLY  CLAY   LOAM    PHASE. 


The  only  occurrence  in  this  province  of  the  gravelly  phase  of  the  clay  loam 
as  yet  recognized  appears  in  a  single  soil  series  occurring  under  semiarid 
climatic  conditions  In  the  coastal  intermountaln  districts  in  California.  The 
type  here  occupies  areas  of  rough,  broken  toiwgraphy.  is  not  adapted  to  the 
use  of  farm  machinery,  is  excessively  drained,  and  devoted  only  to  gracing. 
The  clay-loam  member  of  this  series  has  not  as  yet  been  encountered. 
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Pleasanton  gravelly  clay  loam, — ^The  soil  consists  of  a  dark-brown  clay  loam 
with  considerable  amounts  of  angular  fine  to  coarse  gravel,  the  soli  becoming 
lighter  and  more  gravelly  upon  ridges.  In  places  it  is  marked  by  small  areas 
of  adobe  soil  without  gravel.  Many  small  bowlders  are  present  on  the  surface 
and  distributed  through  the  soil.  The  subsoil  is  a  yellowish-red  to  dark  red- 
dish brown  clay  loam,  becoming  lighter  In  texture  and  more  gravelly  at  depths 
of  4  to  6  feet  At  6  feet  or  more  it  is  underlain  by  a  reddish-yellow  clay  loam 
of  adobe  structure.  The  topography  is  rough  and  broken,  with  numerous 
ridges,  separated  by  ravines  from  800  to  400  feet  deep.  The  surface  is  some- 
times broken  by  landslides.  Drainage  is  ordinarily  excessive  and  the  type 
nearly  barren  of  treea  It  is  devoted  mainly  to  grazing  and  is  of  low  agricul- 
tural value. 

Area  and  diatrilnition  of  the  gravelly  clay  loam. 


Soil 


state  or  area.i 


AOTQS. 


Fleuanton  gravelly  Clay  loam California  8. 


>  For  key  to  number  in  tbis  oolumn  see  p.  738. 
CLAY  LOAM  ADOBE  PHASE. 

The  adobe  phase  of  the  clay  loam  group,  so  fkr  as  mapped,  includes  a  single 
soil  type  found  in  the  semlarid  plains  of  the  Oalifomla  interior  valley.  The 
normal  clay  loam  member  of  this  series  has  not  as  yet  been  recognized. 

The  adobe  structure  of  the  type  is  pronounced.  Surface  drainage  is  poorly 
developed  and  underdrainage  checked  by  the  underlying  hardpan  layer.  These 
features  render  the  type  sticky  and  boggy  when  wet  and  make  tillage  difficult, 
except  under  favorable  moisture  conditions.  The  type  is  devoted  mainly  to 
pasture  or  to  the  production  of  grain  hay,  but  when  protected  from  overflow 
the  deeper  and  better  drained  areas  will  probably  be  found  suitable  for  the  pro- 
duction of  table  grapes  under  intensive  cultivation.  The  soil  has  a  high 
capacity  for  the  storing  of  moisture,  and  when  maintained  in  a  favorable  con- . 
ditlon  of  tilth  its  drought-resistant  qualities  are  greatly  Increased. 

As  with  the  other  adobe  phases  of  the  soils  of  the  Pacific  coast  region,  the 
adaptation  of  the  soil  to  crops  is  to  a  large  degree  determined  by  its  structure, 
which  may  vary  widely  according  to  drainage  conditions.  It  is  adapted  to  n 
heavy  type  of  farming  and  to  the  successful  culture  of  grains  or  other  shallow- 
rooted  firm  crops  or  the  deeper-rooted  intensively  cultivated  special  crops, 
which  require  a  heavy  farming  equipment 

Ala^no  clay  loam  adobe. — ^This  type  is  a  dark  reddish  brown  to  dark-drab 
heavy  clay  loam  with  marked  adobe  characteristics,  underlain  at  an  average 
depth  of  30  inches  by  a  dense  red  iron  hardpan.  Because  of  its  low  position 
the  type  has  been  modified  in  places  by  standing  water  and  alluvial  wash.  It 
is  difficult  to  till,  being  practically  a  bog  when  wet  and  when  dry  cracking 
Into  large  clods  which  are  broken  down  with  difficulty.  Uncultivated  land 
cracks  badly  on  the  surface  when  dry.  The  topography  is  generally  level,  with 
occasional  shallow  depressions.  Drainage  is  poor,  and  much  of  the  type  is  inun- 
dated during  periods  of  stream  overfiow.  It  is  mostly  used  for  hay  and  pns- 
turage.  Where  protected  from  overflow  it  is  well  adapted  to  the  Tokay  variety 
of  grapes. 

Area  and  distrihution  of  the  clay  loam  adobe. 


Soli  name. 

state  or  area.i 

Acres 

AiAmn  dav  loam  adobe 

Tftllfornh^  T2 

18,368 

1  For  key  to  number  in  this  column  see  p.  733. 
Clay  Gbotjp. 

Clay  types  are  generally  wanting  in  the  areas  mapped  in  this  province,  the 
environment  apparently  being  such  as  to  favor  development  of  the  adobe  phases 
of  the  soils  of  heavy  texture.    The  normal  clay  group  of  the  province  is  so  far 
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rei)re8ented  by  a  single  soil  type,  which  occurs  In  the  humid  coastal  districts  of 
southwestern  Oregon. 

This  type  Is  usually  poorly  drained,  carries  a  high  content  of  organic  matter, 
and  when  wet  is  plastic  and  refractory  in  character.  Under  favorable  condi- 
tions of  moisture  supply  and  culdvation,  however,  it  is  easily  maintained  in  a 
proper  condition  of  tilth.  It  is  adapted  to  dairying  and  to  a  heavy  type  of  gen- 
eral farming.  Artificial  drainage  and  intelligent  cultivation  are  necessary  to  its 
most  successful  utilisation.  It  Is  generally  of  somewhat  less  refractory  char- 
acter and  more  amenable  to  cultivation  under  average  conditions  than  the 
heavy  adobe  soils  of  the  province. 

Blacklock  day. — ^The  type  consists  of  a  dark-gray  to  grayish-brown  or  black 
clay,  canying  liberal  amounts  of  organic  matter  in  the  surface  soil  but  becom- 
ing dense  and  impervious  in  the  lower  portion  of  the  soil  section.  The  soil  is 
friable  under  favorable  conditions  of  moisture,  but  heavy  and  plastic  when 
wet,  making  cultivation  difficult.  The  average  depth  of  the  Mil  section  is 
slightly  over  3  feet  The  type  occurs  as  low-lying,  poorly  drained  flats  or  de- 
pressions upon  the  Ck)astal  Plain.  It  probably  represents  former  marine  lagoons 
or  brackish-water  lakes  caused  by  the  Imponding  of  minor  streams  by  drifting 
sands  and  the  formation  of  lagoons  by  extension  of  sand  spits  and  bara.  The 
surface  soil  material  is  largely  derived  through  deposition,  und^  swamp  con- 
ditions in  the  lagoons  and  depressions,  of  the  finer  sedlmoitary  nmterial 
washed  from  adjacent  slopes  by  the  flood  waters  of  minor  streams.  The  sandy 
materials  of  the  subsoils  represent  the  original  sandy  marine  deposits  of  the 
Cioastal  Plain.  Drainage  is  ordinarily  d^cient,  and  the  type  is  usuaU^  covered 
with  swamp  vegetation,  including  willow  and  other  treea  Whoi  cleared  this 
type  is  used  mainly  for  pasture  or  the  production  of  oats,  com  for  fodder, 
vetch,  clover,  cowpeas,  and  sometimes  alfalfa. 

Area  and  distribution  of  the  otoy. 


doU  name. 

State  or  area.' 

Acres. 

BltiklMtlrnki'    .                                     

Oregon  3 

4,8M 

1  For  key  to  number  In  this  oolomn  eee  p.  738. 
CLAT  ADOBE  PHASE. 

In  the  semiarld  and  arid  districts  of  California  the  adobe  structure  is  devel- 
oped to  a  greater  or  less  extent  in  most  of  the  heavy-textured  soils.  True 
clays  have  not  as  yet  been  recognized  in  these  districts,  but  the  clay  adobe 
phase  is  of  quite  frequent  and  widespread  occurrence  in  both  the  interior  val- 
leys and  in  the  coastal  valley  districts. 

The  Pleasanton  clay  adobe,  mapped  in  the  Livermore  Vall^,  is  of  rough,  dis- 
sected topography,  not  adapted  to  the  use  of  farm  machinery,  and  of  com- 
l)aratlvely  little  agricultural  importance. 

The  clay  adobes  of  the  San  Joaquin  and  Alamo  series  occurring  in  the 
interior  valley  are,  like  the  other  members  of  these  series,  characterised  by  an 
impervious  hardpan  layer  and  by  the  features  of  structure,  surface,  and  sub- 
drainage,  relation  to  tillage,  and  to  the  growth  of  crops  common  to  the  clay 
adobe  members  of  the  same  series.  The  heavy,  compact.  Intractable  structural 
condition  is,  however,  somewhat  more  pronounced,  and  drainage  conditions  are 
not  so  well  established. 

The  soil  possesses  a  very  high  moisture-retaining  capacity,  however,  when  in 
favorable  physical  condition,  and  is  adapted  to  shallow-rooted  farm  crops. 
Where  not  too  shallow,  table  grapes  could  probably  be  grown  if  intensiv^y 
cultivated.  The  soil  requires  careful  management,  thorough  cultivation,  and 
the  heaviest  equipment  of  implements  and  draft  stock  for  its  proper  utilisation. 

Alamo  clay  adobe. — This  soil  consists  of  1  to  6  feet  of  dark-gray  to  black 
clay  loam  adobe  underlain  by  a  red  iron  hardpan.  The  soil  cracks  badly  on 
drying  out,  often  to  a  depth  of  2  feet  or  more.  Natural  drainage  is  very  poor 
and  a  large  proportion  of  the  type  is  subject  to  overflow  during  the  rainy  season, 
either  by  water  backing  up  over  the  lowlands,  or  due  to  breaks  in  the  levees. 
The  soil  material  consists  of  alluvial  sediments  transported  by  sheet  wash  or 
minor  streams  and  deposited  on  low-lying,  poorly  drained,  swampy  plains  sub- 
ject to  overflow.    The  type  is  used  for  grazing  or  sown  to  grains  fbr  hay.    If 
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protected  from  overflows,  grapes  and  certain  of  the  shallow-rooted  farm  crops 
and  fruits  would  do  well. 

Pleasanion  clay  atfofte.— The  soil  is  a  dark-brown  to  reddish  sticky  clay,  from 
18  inches  to  S  feet  deep,  containing  considerable  angular  gravel,  particularly 
on  the  ridges.  It  is  often  of  adobe  structure.  The  subsoil  is  a  reddish-yellow 
sticky  clay  or  clay  loam,  often  giving  place  to  yellowish  sllty  clay  loam,  and 
underlain  by  a  gravelly  layer  at  a  depth  of  6  or  6  feet  Sometimes  the  soil 
rests  upon  a  gray  to  yellowish-gray  silt  loam  which  is  not  underlain  by  graveL 
The  topography  is  rough  and  broken,  with  high,  narrow  ridges,  steep  slopes, 
and  deep  ravines.  Drainage  is  excessive,  but  the  soil  is  more  retentive  of 
moisture  than  the  lighter  types  of  this  series.  The  natural  vegetation  consists 
of  a  scattering  growth  of  live  oak,  field  oak,  and  buckeye.  Much  of  the  type  is 
too  rough  for  cultivation  and  Is  devoted  to  pasture.  A  small  acreage  is  used  for 
hay,  of  which  light  yields  are  obtained.    The  value  of  the  type  is  low. 

San  Joaquin  clay  adohe. — ^The  soil  consists  of  a  dense,  compact  red  clay  adobe 
about  3  feet  deep,  which  puddles  readily  when  wet  and  checks  upon  exposure. 
It  is  underlain  by  the  dense  red  hardpan.  The  soil  possesses  well-developed 
moisture-retaining  properties.  Drainage  of  the  type  is  restricted.  The  soil  is 
generally  devoted  to  dry  farming  to  grains. 

Area  and  distribution  of  the  clay  adobes. 


Stato  or  area.i 


Acsm. 


Alamo  elAy  adobe.! 

San  Joaquin  clay  adobe. 
Fleasanton  day  adobe. . . 


California  12, 18. 
Califomia  15, 18. 
California  8 


32,000 
5,760 
»,568 


Tbta).. 


43,S2tf 


>  For  key  to  numbers  in  this  oohimn  see  p.  733. 
ALLUVIAL  FAN  AISTD  VALLEY  FILLING  MATERIAL. 

The  soils  in  this  province  are  derived  from  a  great  variety  of  material,  the 
character  of  which  can  usually  be  determined  by  a  study  of  the  physiographical 
features  of  the  locality.  Much  of  it  is  transported  by  intermittent  streams, 
generally  of  high  gradient,  which  after  issuing  from  the  mountains  or  foothills 
have  had  no  permanent  channel,  but  have  shifted  from  side  to  side  as  their 
load  of  sediment  has  been  deposited,  until  the  surface  shows  a  characteristic 
fan  shape  with  its  a];>ex  at  the  point  where  the  stream  emerges  from  the 
hilla  This  stream  outwash  material,  being  subjected  to  short  Intervals  of  water 
action,  has  different  characteristics  from  the  soils  formed  through  other 
agencie& 

The  materials  are  derived  from  a  variety  of  rocks,  similar  to  those  giving  rise 
to  the  soils  of  the  Ck)astal  Plains  and  Old  Valley  Filling  group.  In  addition 
some  of  the  soils  of  the  province  have  been  derived  mainly  from  glacial  material. 
Some  of  the  older  of  the  valley-filling  material  included  in  this  province  is  not 
greatly  different  from  some  of  that  included  within  the  preceding  province. 

The  soils  derived  from  glacial  material  occur  under  humid  conditions  in  the 
vicinity  of  the  glaciated  regions  of  the  Northwest.  The  other  types  of  this 
province  occur  in  subhumid  to  arid  regions.  They  are  utilized  for  a  wide  variety 
of  general  farm  and  special  crops.  Drainage  is  sometimes  poorly  developed  in 
some  of  the  soils  of  heavier  texture  occupying  comparatively  flat  valley  plains. 
The  alluvial  f&n  material  and  the  soils  of  the  more  sloping  valley  plains  are 
generally  well  drained.  They  are,  as  a  rule,  admirably  adapted  to  irrigation. 
They  are  used  largely  for  small  grains  without  irrigation,  and  where  favored 
by  local  climatic  and  topographic  conditions  and  by  facilities  for  irrigation 
where  necessary  they  are  adapted  to  the  production  of  general  farm  crops  and 
citrus  and  other  fruits. 

DESCRIPTION  OF  THE  SOIL  SERIES. 

Arbuckle  series,— The  Arbuckle  series  consists  of  Ught-brown  or  reddish- 
brown  soils,  underlain  by  reddish-brown  to  brown  subsoils,  and  occurring  as 
alluvial  deposits  covering  sloping  alluvial  fans  and  plains  often  traversed  by 
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iDtermitteot  streams.  These  are  frequently  quite  deeply  Intrenched  below  the 
surftice  or  Inclosed  by  natural  stream-buUt  levees.  The  soils  of  this  series 
are  derived  mainly  from  conglomerates  and  shales.  They  are  8in[illar  in  origin 
to  the  soils  of  the  Willows  series,  but  differ  in  the  lighter  brown  or  gray  color, 
nifire  elevated  position,  and  the  more  friable  structure  of  both  the  soils  and 
subsoils.  Some  of  the  types  support  a  scattered  growth  of  oak  or  chaparral 
brush,  which  is  not  the  case  with  the  Willows  soils.  They  are  often  deposited 
over  soils  of  the  Willows  series  or  other  soils  of  the  valley  plains,  are  generally 
well  drained,  productive,  and  under  irrigation  well  adapted  to  the  production 
of  fruits. 

Area  and  distribution  of  the  soils  of  the  Arhuckle  series. 


Soil  name. 


State  or  area.* 


Aerai. 


ArbooUe  paTOlly  sandy  loam., 
flnannd]  ' 


•andy  loam. 


gravelly  loam. 

sot  loam 

clay  loam 


CaUfomia26.. 

do 

do 

do 

do 

do 


M,000 
3,200 
18,304 
16,128 

i,eoo 

21,632 


TotaL. 


84,804 


I  For  key  to  number  In  this  column  see  p.  783. 

Barron  series, — ^The  soils  are  gray  to  grayish  brown  and  contain  conspicttous 
particles  of  mica,  quartz,  and  feldspar  derived  from  granite  rocks.  The  sub- 
soils are  heavy  and  compact,  varying  from  brown  to  yellowish  brown  in  color. 
The  series  occupies  sloping  to  hilly  and  rolling  areas  lying  at  the  foot  of  moun- 
tain ranges  such  as  the  Siskiyou  Mountains  In  Or^^>n.  The  soil  material  is 
mainly  of  colluvial  origin  or  has  been  laid  down  as  alluvial  fan  deposits.  The 
subsoil  is  residual  and  derived  from  underlying  shales.  The  soils  of  the  series 
are  well  drained,  frequently  traversed  by  small  streams,  and  support  a  forest 
growth.    Bowlders  and  rock  outcrops  are  of  occasional  occurrence. 

Area  and  distriJiution  of  the  soils  of  the  Barron  series. 


Soli 


state  or  area.> 


Acne. 


Banon  ooane  aand.. 
sandy  loam.. 


Liregoi 


>n4. 


6,828 
1,702 


Total.. 


8,320 


>  For  key  to  number  in  this  column  see  p.  788. 

Bellavista  aeriett. — The  soil  and  subsoil  material  to  a  depth  of  6  feet  or  more 
ranges  from  ashy  gray  to  grayish  brown  in  color,  and  is  characterized  by  the 
occurrence  of  sharply  abraded  fine  material  and  subangular  to  rounded  frag- 
ments or  pebbles  of  pumice  and  basaltic  rock.  The  series  occupies  stream  ter- 
races or  second  bottoms.  «The  soils  are  well  drained  and  not  subject  to  overflow. 
They  are  mainly  of  alluvial  origin,  the  material  consisting  largely  of  pumice 
and  volcanic  ash,  deposited  by  streams  and  subsequently  modified  by  the  mixture 
of  colluvial  or  alluvial  material  from  adjacent  basaltic  slopes  and  cliffs. 

Area  and  distribution  of  the  soOs  of  the  Bellavista  series. 


Soil  name. 


State  or  i 


Acres. 


Bellavista  sandy  loam 

fine  sandy  loam . 


Oalifomian.. 
Oregon  4 


8,328 
576 


Total... 


8,904 


L  For  key  to  numbers  In  this  column  see  p.  788. 
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Capay  teriea. — ^The  soils  are  fine-textured,  plastic,  and  compact,  ranging  in 
color  from  dark  gray  or  light  to  dark  brown,  and  underlain  by  compact,  light  to 
reddish-brown  or  yellowish-brown  loam  subsoils.  They  occupy  low  depressions 
or  shallow  basins  formed  by  intermittent  lakes  or  ponds  found  in  semiarid  val- 
ley plains.  The  subsoils  are  light  brown.  The  material  is  derived  predomi- 
nantly from  the  weathering  of  metamorphic  rocks  of  the  Coast  Hange  Moun- 
tains modified  by  material  washed  from  more  elevated  areas  of  the  Yolo,  Sites, 
and  other  soils  during  periods  of  freshets  and  heavy  rains.  Drainage  is  often 
deficient  and  the  surface  generally  flat  or  of  but  slight  slope.  The  soils  are 
puddled  readily,  are  often  unproductive,  and  frequently  carry  accumulations  of 
alkali  salts.    They  are  mainly  used  for  tlie  production  of  grain  and  grain  hay. 

Area  and  distribution  of  the  soils  of  the  Oapay  series. 


Soil  name. 


State  or  area.^ 


Acres. 


Capay  clay  loam . . 

day 

clay  adobe. 


California  25.. 

.....do 

.....do 


1,600 
34,560 
31,232 


Total... 


87,382 


i  For  key  to  number  in  this  column  see  p.  733. 

Clawson  «erie«.— The  soils  and  subsoils  are  of  black  color,  the  soil  material 
being  characterized  by  a  noticeable  content  of  granite  particles.  The  series  is 
poorly  drained  and  occupies  sloping  to  undulating  mountain  foot  slopes  and 
lower  foothill  areas  in  the  vicinity  of  the  Siskiyou  series.  Brbslon  is  not  active. 
The  soil  material  is  of  colluvial  origin  derived  from  granite  rocks.  The  subsoil 
material  is  partly  residual,  mainly  from  underlying  shales,  but  includes  some 
colluvial  material  similar  to  that  forming  the  soil.  The  subsoil  is  underlain 
usually  by  shale  and  rarely  by  granitic  rocks.  The  members  of  the  series  are 
usaally  of  good  slope,  but  subject  to  seepage  from  surrounding,  more  elevated 
water-bearing  strata. 

Area  and  distribution  of  the  soil  of  the  Clawson  series. 


Soil  name. 

State  or  area.i 

Acres. 

Olawmn  loam 

Oregon  4 

768 

^  For  key  to  number  in  this  column  see  p.  783. 

Coker  series.— The  soils  are  brown  to  black,  sometimes  showing  a  slight  gray- 
ish tint  when  dry.  They  are  frequently  shallow  and  underlain  by  lis^t-browu 
to  dark-brown  or  black  subsoils  of  heavy  texture,  usually  resting  on  basaltic 
bedrock.  The  series  occurs  upon  gently  sloping  or  undulating  to  comparatively 
level  valley  slopes.  The  lower  lying  areas  are  generally  treeless  and  traversed 
by  minor  intermittent  streams.  They  are  not  subject  to  overflow.  Surface 
drainage  is  sometimes  deficient  and  underdrainage  often  restricted.  The  higher 
lying  areas  found  on  the  hill  slopes  often  support  a  fair  growth  of  forest 
Drainage  over  such  areas  is  good.  Outcrops  of  basaltic  rock  are  frequent  The 
soil  and  subsoil  material  is  alluvial  in  origin,  de];x)sited  by  sheet  fiood  and 
minor  streams.    The  series,  in  favorable  locations,  is  adapted  to  certain  fruits. 

Area  and  distribution  of  the  soU  of  the  Coker  series. 


Soil  name. 

State  or  area.^ 

Acres. 

Coker  day  adobe 

Or^on  4 

6,628 

I  For  key  to  number  in  this  column  see  p.  733. 
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Coleman  teries.^The  soils  of  the  Ck)ldiiuui  series  are  of  grayish-brown  or 
light-brown  to  brown  color  and  often  of  porous  structure.  The  subsoils  are 
generally  of  heavy,  compact  structure,  and  of  light-brown  or  yellowish-brown 
color.  They  occupy  sloping  to  comparatively  flat  or  low,  broad  alluvial  fans 
and  narrow  mountain  valleys.  Drainage  Is  well  developed,  the  soils  being 
traversed  by  many  mountain  streams,  often  of  an  Intermittent  character.  The 
soils  are  derived  predominantly  from  material  eroded  from  metamorphic  ro^ks. 
The  soils  are  usually  well  adapted  to  irrigation. 

Area  and  dMtihuiion  of  the  soU  of  the  Coleman  series. 


Soil  tiama. 

State  or  araui 

Acres. 

CotamuigniTallylmn 

Oregon4 

5,888 

>  For  key  to  number  In  thia  colomn  see  p.  738. 

Corraliios  series, — ^The  soils  are  of  chocolate-brown  or  dark-brown  color.  The 
subsoils  are  of  light-brown  to  brown  color  and  usually  occur  at  a  depth  of  about 
3  feet  Water-worn  gravel  and  fragments  of  shale  are  found  throughout  the 
soil  section.  The  members  of  the  series  are  of  alluvial  origin,  the  material 
having  been  derived  mainly  from  shales  and  distributed  by  sheet  wash  or  by 
intermittent  mountain  streams.  Under  favorable  conditions  of  climate  they  are 
adapted  to  apples,  prunes,  apricots,  and  vegetables. 

Area  and  distribution  of  the  soU  of  the  Corralitos  series. 


Soil  name. 

SUte  or  aiea.1 

Acres. 

Cwnlttaii  kmin. 

OAlifornlft  U 

1,406 

>  For  key  to  number  in  this  column  see  p.  733. 

DamMe  series. — ^The  soils  are  dark  brown  to  nearly  black  in  color  and  carry 
more  or  less  shale  or  angular  rock  fragments.  The  subsoils  range  from  red- 
dish brown  to  light  brown,  and  are  frequently  mottled  with  gray  and  yellow. 
They  are  of  pervious  structure  and  carry  considerable  gravel.  The  series 
occupies  smooth  areas,  with  a  gentle  slope  from  the  hills  to  the  stream  channels. 
The  soils  are  well  drained,  although  fairly  retentive  of  moisture.  The  series 
consists  mainly  of  colluvial  material  from  the  adjoining  hills,  derived  pre- 
dominantly from  sandstone  and  shale  rocks.  The  soils  are  used  principally  for 
fruit  growing  with  some  areas  dry-farmed  to  hay  and  grain. 

Area  and  distriJmtion  of  the  soil  of  the  Danville  series. 


Son  name. 

State  or  area.i 

Aorei. 

11  ATiiriiiA  Alay  loam  adobe 

California  8 

2M 

1  For  key  to  number  in  this  column  see  p.  738. 

Dublin  series. — The  soils  are  of  very  dark  brown  to  black  color,  frequently 
carrying  small  amounts  of  angular  shale  gravel.  The  deeper  subsoils  are  a 
light-brown  to  grayish  or  yellowish-brown  color  and  of  a  heavy  texture.  The 
series  occnpies  level  to  gently  rolling  alluvial  slopes,  fans,  and  alluvial  valleys 
traversed  by  minor  streams.  There  is  nearly  always  a  perceptible  slope  from 
the  hills  toward  the  stream  channels.  Drainage  is  in  most  cases  well  estab- 
lished, although  some  small  flat  areas  would  be  Improved  by  the  use  of  tile. 
Alkali  salts  are  occasionally  noted  over  small  areas.  The  soils  are  treeless  or 
support  occasional  valley  oaks,  willow,  or  sycamore.  They  are  used  largely  for 
production  of  hay  and  grain  and  small  amounts  of  fruit 
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Area  and  4i8triJnttion  of  the  BOiU  of  the  DuUin  aeries. 


Sou 


state  or  area.i 


Acres. 


DabUnloam 

olaylocun 

day  loam  adobe.  . 
day  adobe 


CalilorDiaS. 

do 

.....do 

do 


886 

1,844 

1,162 

14,848 


Total. 


18,240 


1  For  key  to  number  In  this  column  see  p.  738. 

Dungenesa  aeriea. — The  soils  are  light  brown  to  gray  in  color  and  contain 
considerable  fine  sand  and  silt  They  are  frequently  of  compact  structure  and 
friable  under  cultivation.  The  subsoils  are  lighter  in  color  than  the  soils,  rang- 
ing from  a  yellowish  gray  to  gray.  They  consist  mainly  of  compact  deposits  of 
slit  and  fine  sand  and  are  frequently  mottled  with  iron  stains.  These  soils  con- 
sist of  sediments  of  silt,  clay,  and  fine  sand,  derived  mainly  from  glacial  mate- 
rial laid  down  as  terrace  and  alluvial  fan  deposits  by  the  flood  waters  of  streams 
before  their  channels  had  been  cut  down  to  the  present  leveL  The  surface  is 
gently  sloping  to  undulating.  The  soils  are  not  at  present  subject  to  overflow 
except  those  occupying  a  very  limited  area  bordering  the  stream  diannels  near 
their  outlet  They  occur  under  humid  climatic  conditions,  and  where  uncleared 
are  heavily  forested  with  flr,  cedar,  spruce,  and  pine.  They  are  adapted  to  hay 
crops,  apples,  small  fruits,  and  truck. 

Area  and  diatr%but4on  of  the  aoUa  of  the  Dungeneaa  aeriea. 


Soil  name. 

State  or  area.i 

Acres. 

'n^iMMnA^  fl»M»  ^mndy  iMm 

Wwhtagton  * 

8,9M 
3,840 

*^     rf|tloam...r. 

do.  7 

Total 

12,800 

>  For  key  to  number  In  tliJs  column  see  p.  783. 

Dunnigan  aeriea. — ^The  soils  are  gray  to  black  and  the  subsoils  light  brown 
to  brown,  of  heavy,  compact  structure.  The  type  consists  of  alluvial  outwash 
deposits  of  minor  intermittent  foothill  streams  or  laid  down  by  sheet  wash. 
The  material  is  derived  from  shales  and  sandstones.  Surface  drainage  and 
underdrainage  are  poorly  established.  The  soils  occupy  low,  flat  valley  basins, 
often  subject  to  overflow,  and  are  usually  adapted  only  to  grazing  unless  pro* 
tected  from  overflow  and  drained. 

Area  and  diatrihution  of  the  aoil  of  the  Dunnigan  aeriea. 


Son  name. 

state  or  area.i 

Acres. 

pAHfom^  2A     , 

8,570 

1  For  key  to  number  in  this  column  see  p.  733. 

Eaparto  aeriea. — ^The  soils  range  from  light  brown  to  dark  brown  in  color, 
are  compact  and  friable,  and  from  2  to  3  feet  deep.  They  are  usually  underlain 
by  llght'brown  subsoils.  They  represent  alluvial  material  derived  principally 
from  shales  and  deposited  as  flood  plains  and  alluvial  fan  sediments  during 
freshets  by  foothill  streams,  along  the  margins  of  semiarid  valley  plains,  over- 
lying the  soils  of  the  Capay  and  Tolo  series.  They  are  of  recait  origin  or  in 
process  of  formation.  Drainage  is  usually  well  established  and  the  soils  are 
free  from  injurious  amounts  of  alkali.  The  surface  is  gently  sloping  and  the 
soils  well  suited  to  irrigation  and  retentive  of  moisture.  They  are  adapted  to 
grains,  alfalfa,  apricots,  peaches,  flgs,  almonds,  and  grapes. 
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Area  and  diattihutUm  of  the  stAU  of  the  Esparto  Meriet. 


SoUnaiiM. 

State  or  unnA 

Acres. 

EflpartO  l0<MTI 

California  25 

3,300 

clsy  loun 

....  do  

8832 

clay , - - 

do 

11,200 

Total 

23,382 

1  For  key  to  numbflr  in  this  column  see  p.  783. 

Bmeter  aeries. — ^The  soils  are  dark  brown  to  reddish  brown,  6  feet  or  more  In 
depth,  friable,  and  often  contain  considerable  fine  gravel.  They  are  somewhat 
sticky  when  wet  and  bake  quite  hard  when  dry.  No  hardpan  occurs  in  the  series. 
The  surface  is  remarkably  level  and  free  from  **  hog  wallows."  The  series 
consists  of  local  alluvial  deposits  along  stream  courses.  The  soils  are  very 
productive  and  easily  irrigated,  both  gravity  and  pumping  systems  being  en- 
ployed.  They  are  adapted  to  citrus  and  deciduous  fruits,  grapes,  berries,  truck 
crops,  and  alfalfii. 

Area  and  distribution  of  the  soil  of  the  Bmeter  series. 


Soil  name. 

State  or  area.^ 

Aam. 

Bintfr  nndy  loam 

fMifornlA  1A      , 

2,210 

I  For  key  to  number  in  thie  column  see  p.  733. 

Fancher  series. — ^The  soils  are  friable  and  of  red  to  reddish-brown  color,  the 
subsoil  resembling  the  soil  material  in  color,  texture,  and  structure.  The  series 
is  of  alluvial  origin  and  consists  of  outwaah  deposits  of  intermittent  foothill 
streams,  occupying  gently  sloping  valley  plains.  The  material  Is  derived  from 
erosion  of  the  material  of  the  San  Joaquin  series  of  soils.  The  members  of 
the  series  are  generally  well  drained  and  are  particularly  well  adapted  to  the 
production  of  raisin  grapes. 

Area  and  distribution  of  the  soil  of  the  Fancher  series. 


Soil  name. 

SUte  or  area.^ 

Acrai. 

Fannhw  ^^t"^  sandy  loain 

CaUfomiaa 

12,832 

1  For  key  to  number  in  thia  column  see  p.  733. 

Fresno  series, — The  soils  vary  in  color  from  gray  to  light  ash-brown,  the 
heavier,  low-lying  members  sometimes  assuming  a  dark-gray  color  as  a  result 
of  accumulations  of  organic  matter.  They  are  usually  free  from  gravel  and 
underlain,  generally  at  depths  of  less  than  6  feet,  by  light-gray  to  ashen-gray 
subsoils  of  fine  texture  and  often  of  compact  structure,  the  soil  particles  being 
of  distinctly  sharp  character.  A  layer  of  white  or  bluish-gray,  impervious, 
calcareous,  alkali-carbonate  hardpan,  varying  in  thickness  from  a  fraction  of 
an  inch  to  several  inches,  separates  the  soil  and  subsoil.  The  hardpan  slowly 
softens  under  irrigation,  but  is  normally  impenetrable  to  the  roots  of  growing 
plants.  The  soils  of  this  series  occur  as  old  alluvial  or  colluvlal  deposits, 
derived  principally  from  granite  rocks,  but  carrying  some  material  of  volcanic 
sedimentary  and  metamorphic  origin.  They  occupy  sloping  to  undulating  and 
generally  treeless  slopes  of  low,  broad,  alluvial  fans.  The  lighter  members  are 
frequently  windblown.  The  surface  is  sometimes  rendered  irregular  by  "hog 
wallows,"  wind-drifted  ridges,  or  remnants  of  older  stream  channels.  The 
members  of  this  series  are  not  often  overflowed  by  streams,  but  are  frequently 
poorly  drained  and  suffer  from  seepage  waters  and  alkali  salts.  Under  favor- 
able conditions  of  Irrigation  and  drainage  and  where  not  underlain  by  hardpan 
too  near  the  surface,  they  are  well  adapted  to  alfalfa,  grapes,  fruits,  and 
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vegetables.  They  are  extensively  devoted  to  the  production  of  dry-farmed  grains 
in  nonlrrigated  sections.  They  constitute  leading  deciduous  fruit  and  raisin- 
grape  producing  soils  in  the  irrigated  sections  in  which  they  occur.  The 
lighter  members  are  the  most  important  of  the  series  and  the  hardpan,  if 
present,  lies  at  considerable  depth  and  has  no  influence  on  the  soil. 


Area  and  distribution  of  the  soils  of  the  Fresno  series. 

Soil  name. 

State  or  area.^ 

Acres. 

Fnnio  irnnd .......,,.  . .  ...    ... 

California  3,  A,  11,  13,  23 

nftllfnmfRll     

314, 614 

ooarne  sand 

1,280 

loamy  conrm  snnd ,.      ... 

....  do 

41,344 

fine  MDd  .  ... 

Oalifomia  18, » 

13,668 

sandy  loam 

....  do .'  

117,568 

tine  sandy  loam .  .    . . 

California  8, 4, 11, 13, 23 

CAllffvniM,  n...... 

202,143 

loam....' .. 

21,876 

. 

Total 

711, 8W 

1  For  key  to  numbers  in  this  column  see  p.  788. 

Hanford  series.— The  soils  are  generally  of  light  grayish-brown  or  buff  to 
light-brown  color,  the  heavier  members  carrying  considerable  organic  matter 
and  becoming  dark  gray  to  nearly  black  when  wet.  They  are  micaceous, 
smooth  to  the  touch,  friable,  and  of  porous  structure,  and  generaUy  free  from 
gravel  or  bowlders.  They  range  in  depth  to  6  feet  or  more.  They  are  some- 
times underlain  by  variable  interstratifled  alluvial  deposits  at  less  than  6  feet. 
The  soil  material  represents  recent  alluvial  stream  deposits,  derived  mainly 
from  granitic  rocks  with  a  relatively  unimportant  admixture  of  other  material. 
The  soils  occur  usually  as  elongated  bodies  extending  in  the  direction  of  stream 
channels  and  occupying  flood  plains,  adjacent  lower  stream  terraces,  and 
alluvial  valley  plaina  The  surface  is  generally  level  to  gently  sloping,  but  is 
sometimes  marked  by  slight  ridges  or  undulations,  or  cut  by  sloughs  or  stream 
channels  often  bordered  by  willows  and  other  trees.  Such  stream  channels  often 
appear  as  partially  fllled  remnants  of  older  stream  courses  or  as  intermittent 
streams  which  carry  water  only  in  times  of  flood  and  merge  into  the  sandy 
washes.  The  lower-lying  bodies  or  those  occurring  adjacent  to  stream  courses 
are  poorly  drained  or  subject  to  overflow  when  not  protected  by  levees.  The 
soils  of  this  series,  while  occasionally  subject  to  the  accumulation  of  alkali  salts, 
are  productive,  and  under  favorable  conditions  of  irrigation  and  drainage 
are  well  adapted  to  tree  fruits,  raisin,  wine,  and  table  grapes,  nuts,  vegetables, 
and  truck  crops. 

Area  and  distribution  of  the  soils  of  the  Hanford  series. 


Soil  name. 


state  or  area.' 


Acres. 


Hanford  sand 

coarse  sand., 
fine  sand. . . . 
sandy  loam. 


coarse  sandy  loam 

fine  sandy  loam 


CaUfomla  1, 9, 10, 15, 10, 20, 22.. 

OaUfomlall 

Oalifomla  1,  4, 9, 10, 11 

Calllbmla4,ll.i5 

OaUftamlall;  Oregon  4. 


siltl 
clay  loam. 


Cblifomla  1, 4,  0, 10, 11,  15, 19,  20,  22. 
California  15.. 


CaUftnrnla  9, 20, 22 

Oalifornla  1, 10, 11, 19.. 


224,744 
9,216 
119,234 
94,548 
8,584 
208, 6"2 
7,4S8 
58,9.9 
31,976 


Total.. 


758,321 


1  For  key  to  numbers  in  this  column  see  p.  788. 


Kirkwood  series. — ^The  soils  are  dark  gray,  compact,  and  readily  puddle.  The 
subsoils  are  of  grayish  or  grayish-brown  color  and  of  compact,  impervious 
character.  The  soils  are  derived  from  reworked  freshet  and  intermittent  stream 
wash  from  adjacent  soils  of  the  Coming  and  related  series,  deposited  over  the 
local  flat  areas  or  low-lying  depressions  of  semiarid  valley  plains  and  modified  by 
conditions  of  deficient  drainage.  They  are  generally  devoted  to  grazing  or  to 
dry  farming  to  grains. 
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Area  and  autribuiion  of  the  ioU  of  the  Kirhicood  series. 


Boil  same. 

State  or  area.* 

ACM. 

Klrkwood  sllty  clay  adobe 

California  16 

1,630 

1  For  key  to  number  in  this  oolumn  see  p.  788. 

Maricopa  seriea^—The  soils  range  from  dark  gray,  through  the  darker  shades 
of  brown  and  chocolate,  to  black.  They  are  loose,  porous,  ordinarily  wen  drained, 
and  free  from  alkali.  The  soils  represent  unassorted  colluvial  material  formed 
by  soil  creep  and  direct  washing  from  mountain  sides  and  by  the  deposits  of 
intermittent  streams.  The  material  is  largely  from  granite  rocks.  Areas  of 
these  soils  occupy  mountain  footslopes,  delta  fans,  debris  aprons,  and  sloping 
plains  of  filled  valleys.  They  also  occur  in  stream  valleys  as  the  product  of  a 
series  of  minor  secondary  fans  or  cones  emerging  from  adjacent  slopes  or  mesa 
lands.  They  are  generally  treeless  and  support  only  a  desert  vegetation*  except 
where  irrigated.  The  surface  is  frequently  broken  by  arroyos,  and  the  lighter 
members  are  gravelly  and  often  strewn  with  bowlders.  These  soil  bodies  vary 
from  small  areas  of  irregular  outline  to  broad,  extensive  uniform  sheets.  Where 
capable  of  irrigation  they  are  generally  well  adapted  to  fruits,  vines,  and 
g^ieral  farm  cropa 

Area  and  di»trihution  of  the  soils  of  the  Maricopa  aeries. 


Soil  name. 


State  or  area.* 


Aerei. 


Marloofiasand. 


gravelly  sand 

sandy  loam 

fine  sandy  loam.. 

eravelly  loam 

loam  adobe 

clay  loam  adobe. , 


California  24 

CaUfomia  10,  ift,  20 

California  9, 19 

Oalifomia9 

California  10, 19, 90,  21, 24. . 

CaUfomiaQ,  19 

California  3,  4, 19,  21,  22. . . . 


6,480 

194,885 
37,812 
5,988 
47,180 
16,880 
73,810 


Total.. 


>  For  key  to  numbers  in  this  oolumn  see  p.  783. 

Medford  series. — ^The  soil  and  subsoils  range  in  color  from  a  light  brown  to 
dark  brown  and  black,  the  coloring  becoming  darker  in  the  heavier  members. 
The  coarser  members  usually  contain  conspicuous  fine  angular  particles  of  granitic 
rock.  The  subsoils  are  usually  of  somewhat  heavier  texture  than  the  soils. 
These  types  occur  upon  valley  plains  of  gently  sloping  or  nearly  levti  to  slightly 
undulating  topography.  They  are  often  traversed  by  small  intermittent  streams, 
but  are  not  subject  to  overflow.  Drainage  is  ordinarily  well  established, 
although  at  times  deficient.  The  series  is  of  alluvial  origin  and  represents 
material  derived  largely  from  erosion  of  the  Tolo  soils.  In  the  lighter  members 
the  material  has  been  subject  to  addition  and  admixture  of  material  from 
granitic  rocks,  which  forms  the  soils  of  the  Siskiyou  and  of  the  Varron  serie& 
The  heavier  members  include  less  granitic  material  and  more  sandstone  and 
shale  material.  The  members  of  the  series  are  found  under  a  subhumid  climate 
and  in  their  virgin  condition  support  a  variable  forest  growth. 

Area  and  distrihution  of  the  soUs  of  the  Medford  series. 


Soil  name. 


State  or  area.* 


Acres. 


Medford  fine  sandy  loam 

gravelly  une  sandy  loam. 

foam 

gravelly  clay  loam 

clay  adobe 


Oregon  4. 
.....do.... 

do.... 

do.... 

.....do.... 


3,456 

820 

2,560 

6,400 

7«S 


Total.. 


13,604 


1  For  key  to  numbers  in  tbis  column  see  p.  733. 
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Meyer  serie$,—The  soils  are  light  brown  to  dark  brown  In  color  and  carry  In 
filaces  water-worn  basaltic  gravel  in  small  quantities.  The  subsoils  are  grayish 
brown  to  yellowish  brown  and  frequmitly  calcareous,  the  latter  material  occnr- 
rtBC  as  soft  marly  beds,  varying  in  Uiickness  from  an  inch  to  a  foot  or  more. 
The  subsoils  are  underlain  by  bedrock  and  are  often  ihln  or  wanting.  The 
aeries  occurs  upon  lower  fbothiUs  and  mountain  slope  areas  of  hiUy  to  broken 
topography.  Like  the  Phoenix  series,  the  soils  represent  materials  derived 
from  gray  sandstones  and  basaltic  rocks,  transported  by  coUuvial  and  alluvial 
agencies.  The  members  of  the  series  are  generally  treeless.  The  underlying 
sandstone  rock  frequently  outcrops  in  higher-lying  areas,  and  the  shales  are 
eccasionany  exposed  along  eroded  benches  in  the  vicinity  of  the  stream  courses. 

Area  an4  OUtriJmtion  of  the  soils  of  the  Meyer  series. 


Soil  name. 


State  or  area.i 


Acres. 


Utiyv  silty  clay  loam . 
lobe 


clay  adob 
Total- 


Oregon  4. 
do.... 


3,340 
8,900 


11,300 


>  For  key  to  numbers  in  this  column  see  p.  738. 

Modesto  series. — ^The  soils  are  of  grayish  to  chocolate-brown  color,  and 
Qsually  contain  a  noticeable  amount  of  sharp  quartz  or  granite  sand  with  a 
large  amount  of  finer  material.  The  subsoil  is  heavy  and  compact  and  occurs 
at  a  depth  of  12  inches.  It  ranges  from  gray  to  brown  in  color,  and  is  also 
marked  by  the  presence  of  coarse,  sharp  sand.  This  stratum  is  underlain  by  a 
light  gray,  silty,  calcareous  substratum,  often  cemented  into  a  calcareous  hard- 
pan,  and  similar  to  the  subsoil  material  of  the  Fresno  series.  The  surface  is 
often  uneven  and  marked  by  hog-wallow  undulations.  Surface  drainage  varies 
from  good  to  deficient  Underdrainage  is  generally  restricted.  The  series  is 
derived  mainly  from  crystalline  rocks,  and  has  been  laid  down  as  alluvial  fan 
or  flood  plain  deposits  of  former  streams.  Under  favorable  conditions  of  irriga- 
tion and  drainage  the  soils  are  adapted  to  alfalfa,  grapes,  peaches,  vegetables, 
and  berries. 

Area  and  Mstrilmtion  of  the  soils  of  the  Modesto  series. 


Sou  name. 

BUteorarea.! 

Acrea. 

CaliTomialS 

8,806 

clay  loam .... 

California  11 

18,834 

TotaL 

22,730 



1  For  Icey  to  numbers  in  this  oohinm  see  p.  788. 

Norman  series. — ^The  soils  are  dark  brown  to  black,  usually  of  compact  struc- 
ture, and  vary  in  depth  from  3  to  6  feet  or  more.  The  subsoils  are  of  yellow- 
ish or  bluish  mottled  color  and  of  compact,  rather  impervious  character.  The 
series  occurs  in  minor  depressions  of  semiarid,  treeless  valley  plains.  The 
soils  are  poorly  drained  and  subject  to  overflow,  and  often  subject  to  accumu- 
lation of  alkali  salts.  They  represent  alluvial  deposits  of  shale  and  sand- 
stone. They  are  generally  devoted  to  grazing  and  dry-farmed  grain,  although 
much  of  the  land  is  capable  of  irrigation. 

Area  and  distrilmiion  of  the  soU  of  the  Norman  series. 


Son  name. 

State  or  ar«a.> 

Acres. 

Norman  clay  adob«. .......... 

Calll6mia2 

6.208 

>  For  key  to  number  in  this  column  see  p.  788. 
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Oxnard  aeries. — ^The  soils  are  generally  of  dark  color  and  compact  stmctare, 
and,  though  sometimes  underlain  by  porons  subsoils  of  light  texture,  are  gen- 
erally underlain  by  heavier  subsoils.  The  Oxnard  subsoils,  however,  lack  the 
red  color  and  adobe  structure  of  the  subsoils  of  the  Placentia  series^  occupying 
similar  topographic  positions.  They  represent  alluvial  delta  plain  deposlta 
from  foothills  and  higher  adjacent  soil  bodies,  derived  mainly  from  sandstones, 
shaly  sandstones,  and  shales.  The  soils  occupy  sloping,  elevated*  and  dissected 
mesa  lands  and  plains  and  lower  level  valley  and  delta  plains.  They  usually 
occupy  a  less  elevated  position  than  the  soils  of  the  Maricopa  series,  are  gen- 
erally derived  from  less  elevated  foothills  and  ranges,  and  are  lacking  in  the 
granitic  material  of  the  former  series.  The  soils  of  the  Oxnard  series  where 
they  occur  in  southern  California  are  recognized  as  particularly  adapted  to 
the  production  of  Lima  beans,  which  industry  has  been  here  highly  developed ; 
also  to  sugar  beets,  barley,  and  vegetables,  according  to  the  texture.  The 
lighter  members  are  frequently  wind  blown  and  of  gray  to  yellowish-gray  color. 

Area  and  dIatributUm  of  the  soda  of  the  Oionard  aeries. 


Soil  name. 


State  or  area.> 


AofW. 


Oxnard  nnd 

sandy  loam 

fine  sandy  loam. 


gravelly  loam 

silt  loam 

clay  loam 

clay  loam  adobe. 


California  9, 19,34 

GaUfomial9,24 

GaUfomial9 

California  19, 24 

California  10,  24 

California  24 

California  9,  21,  24 

CalifomiaO,  19,  20,24. 


56,520 
75,600 
22,848 
19,812 
16,270 
5,320 
30,574 
76,580 


Total. 


903,524 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Phoeniw  series. — ^The  soils  and  subsoils  of  this  series  are  of  dark-brown  to 
black  color,  of  shallow  depth,  and  marked  by  bowlders  and  occasional  outcrops 
of  parent  rock.  The  heavier  members  are  compact  and  often  of  pronounced 
adobe  structure.  The  soils  are  mainly  of  colluvial  and  alluvial  origin,  and 
represent  material  transported  by  gravity  and  water  and  occurring  as  foot- 
slope  sheet  wash  or  alluvial  material  distributed  by  intermittent  streams.  The 
material  has  been  derived  mainly  from  gray  sandstone,  but  includes  a  consid- 
erable amount  of  basaltic  material.  The  subsoils  are  of  residual  origin  and 
derived  from  underlying  gray  sandstone.  The  members  of  the  series  are  not 
usually  subject  to  destructive  erosion.  They  are  fairly  well  drained,  although 
Rubdrainage  is  slow  in  the  heavier  types  and  surface  drainage  is  defici^it  at 
times  in  lower  lying  areas. 

Area  and  distrihutUm  of  the  soils  of  the  PhoenisD  series. 


Soil  name. 


State  or  area.* 


Acres. 


Phoenix  clay  loam  adobe . 
clay  adobe 


Oregon  4. 
....do... 


576 
4,544 


Total. 


5,120 


1  For  key  to  numbers  in  this  column  see  p.  733. 

Placentia  series, — ^The  soils  are  reddish  brown  or  brown  and  underlain  by 
heavy,  compact  red  loams  or  clay  loams  of  tough,  impervious  adobe  structure. 
The  soil  material  consists  of  alluvial  outwash  deposits  of  intermittent  or  tor- 
rential mountain  streams,  subject  to  considerable  modification  by  weathering 
subsequent  to  their  formation.  The  lighter  members  are  sometimes  wind 
blown.  They  occur  upon  foot  slopes,  mesa  lands,  and  broad,  uniformly  sloping 
alluvial  fans  and  high,  level  to  sloping  valley  plains.  They  are  derived  from 
granitic  rocks.  With  the  exception  of  the  lighter  members,  they  are  generally 
well  drained,  free  from  alkali,  and  frequently  of  somewhat  refractory  natura 
Subdralnage  is  often  deficient.    They  are  tilled  with  difficult,  but  are  retentive 
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of  moisture  and  include  large  areas  of  valuable  lands  devoted  to  the  produc- 
tion of  grains,  general  farm  crops,  citrus  and  deciduous  fruits,  beans,  and 
other  special  crops. 

Area  and  distribution  of  the  soils  of  the  Placentia  series. 


Bon 


state  or  area.> 


Acres. 


Plaoentia  sand  y  loam 

sandy  loam  adobe. . 

fine  sandy  loam 

loam :. 

clay  loam 

clay  loam  adobe 


CaUfomlal,  19 

CaUtonilal,22 

California  9, 10, 19,  20,  21,  22. 

CallIomla22,24 

C5alitomlal9 

Galifomla9,24 


66,688 
36,454 
371,433 
25,710 
2,816 
8,916 


Total. 


512,017 


For  key  to  numbers  in  this  column  see  p.  733. 

Poplar  series, — ^The  soils  are  gray  to  buff-colored  and  somewhat  micaceous. 
They  are  underlain  at  a  depth  of  2  to  4  feet  by  reddish-brown  or  lig^t-brown  sub- 
soils of  moderately  heavy  character  and  of  compact  structure.  Bed  iron  hard* 
pan  sometimes  occurs  in  the  deeper  subsoils.  The  soil  material  is  of  alluvial 
origin,  derived  prevailingly  from  granitic  rocks,  and  distributed  by  streams  as 
a  comparatively  thin  superficial  deposit  of  low,  broad  alluvial  fans  over  an 
earlier  valley  filling.  In  origin  and  process  of  formation  it  resembles  the 
material  of  the  Hanford  series.  The  subsoil  consists  of  somewhat  weathered 
or  alluvial  material  of  the  San  Joaquin  series.  The  members  of  the  series 
occupy  nearly  level  or  gently  sloping  plains,  and  proper  drainage  is  maintained 
with  some  diflSculty  under  irrigation.  They  are  devoted  to  grazing  or  under 
irrigation  to  alfalfa,  small  fruits,  tree  fruits,  and  truck  crops. 

Area  and  distriJmtion  of  the  sod  of  the  Poplar  series. 


Son  name. 

State  or  araa.i 

Acres. 

PApi^kr  fif)^  saTMly  loam 

nAlifomlAl5. 

5,689 

1  For  key  to  number  in  this  column  see  p.  733. 

Portersville  series, — ^This  series  includes  reddish-brown  to  black  soil  with 
compact  calcareous  and  often  marly  subsoils  of  the  same  color  as  the  soil. 
'Hie  material  is  of  metamorphlc  origin.  The  series  occupies  sloping,  alluvial 
fans,  coUuvial  slopes,  and  flat  valley  plains.  Where  irrigated,  the  land  is 
used  mainly  for  grain  crops  and  pasturage.  Under  irrigation  nearly  all  of 
the  soils  of  this  series  are  well  adapted  to  citrus  fruits.  Deciduous  fruits, 
grapes,  olives,  and  berries  also  do  well.  No  alkali  occurs  in  this  series,  but 
in  the  heavier  members  of  the  group  large  quantities  of  lime  are  encountered 
in  the  subsoil. 

Area  and  distribution  of  the  soils  of  the  PoriersvUle  series. 


SoUname. 


State  or  area.i 


Acres. 


Portersville  day  loam  adobe., 
day  adobe 


CaiifamialS.... 
California  11, 15. 


32,833 
0,866 


Total. 


42,688 


1  For  key  to  numbers  in  this  odumn  see  p.  738. 

Redwood  series. — ^The  soils  range  from  dark  gray  to  black  In  color,  and  are 
often  of  compact  structure  and  hard  to  handle.  The  subsoil  is  similar  in  gen- 
eral to  the  soil  material  in  color,  texture,  and  structure,  but  the  deeper  sub- 
soil is  often  of  drab  color  and  striated  with  iron  stains.    Both  soil  and  subsoil 
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contain  large  amounts  of  organic  matter.  The  soils  of  this  series  represent 
old  to  moderately  recent  sediments  derived  from  crystalline,  metamorphic,  and 
sedimentary  rocks  and  deposited  in  estuaries  or  tidal  marshes,  lagoohs,  or  bays 
by  minor  streams  and  sheet  erosion.  The  topography  is  slightly  sloping  to 
level.  Both  surface  and  underdralnage  are  often  deficient.  Under  favorable 
conditions  of  drainage  and  cultivation  the  members  of  the  series  are  reteQtive 
of  moisture  and  adapted  to  onions,  cabbage,  small  fruits,  apples,  pears,  prunes, 
grains,  hay,  and  sugar  beets. 

Area  and  distribution  of  $oU  of  the  Redwood  seriei. 


Sou  name. 

State  or  area.! 

ACTM. 

Redwood  day  sdobe 

n»Hfflrn|»  ?i ..... . 

30,400 

>  For  key  to  nmnber  in  this  oolunin  an  p.  738. 

Sequim  seriea.—The  soils  vary  from  brown  to  rather  dark  brown,  becoming 
nearly  black  in  the  surface  few  inches  when  moist,  and  containing  a  large 
quantity  of  gravel.  They  are  underlain  by  brown  to  light-gtay  subsc^ls,  oontain- 
ing  gravel  and  cobbles,  mixed  with  a  large  amoont  of  fine  interstitial  material 
of  light  color,  which  becomes  compact  and  impervious  under  irrisntion  and 
Improves  the  moisture-retaining  properties  of  the  soil.  The  soils  of  this  series 
occupy  glacial  outwash  plains,  usually  along  the  Dungeness  River  at  the  base 
of  the  Olympic  Mountains.  The  soil  material  consists  of  reworked  sediments 
brought  down  from  the  hills  and  spread  over  the  plain  as  an  allavlal  fan. 
The  topography  is  level,  with  sufficient  fall  for  irrigation  and  drainage  pur- 
poses. Bxcept  for  a  few  small  dumps  of  fir  and  hemlock,  these  soils  are  tree- 
less, but  support  a  growth  of  native  grasses.  Although  occurring  under  hnmid 
conditions,  they  are  not  well  adapted  to  agriculture  without  irrigation,  but 
where  irrigated  are  productive  and  adapted  to  oftts,  d^ver,  Oanada  field  peas, 
alfalfa,  small  fruits,  and  fruits. 

Arm  and  distribution  of  the  9oU  of  the  Bequim  series. 


Soil  name. 

SUteo^aMa.! 

Acrae. 

Peqnim  gnT^y  mndy  loam 

Waahlngtfm  6 

2,304 

>  For  key  to  number  In  Ihli  dalomn  lee  p.  7SS. 

Stockton  seriet.--Tbe  lighter  members  of  this  series  have  a  buff  to  reddish  or 
chocolate-brown  color;  the  heavier  members  generally  exhibit  a  pronounced 
adobe  structure,  are  usually  free  from  gravel,  and  range  from  dark  brown  to 
dark  gray  or  black  in  color.  The  soils  are  usually  underlain  by  heavy  loams 
or  clay  loams  of  lighter  color,  and  are  frequentiy  separated  from  the  overlying 
soil  by  a  thin  crust  or  zone  of  white  calcareous  clay  hardpan  free  from  alkalL 
The  subsoils  of  the  heavier  members  have  probably  been  greatiy  modified  by 
weathering  and  by  the  Incorporation  and  decomposition  of  organic  matter  re- 
sulting from  swamp  or  marsh  conditions.  This  series  occupies  extensive  areas 
of  the  lower,  nearly  level  valley  plains  sometimes  traversed  by  small  foot- 
hill streams.  The  soils  are  treeless  or  are  marked  by  occasional  groves  of 
valley  oak.  Drainage  is  usually  restricted.  The  heavier  members  are  difficult 
to  handle,  owing  to  their  heavy  texture  and  structure,  and  are  devoted  mainly 
to  the  production  of  grains  and  hay. 
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Area  md  distril^iian  Qf  the  mUs  of  the  Sto^lkUm  seriei. 


SoUiiaine. 

State  or  ana.i 

Aoiei. 

Stoclcton  loam  adobe. 

OftJlfWTift??... 

2,M0 

16,613 

8613 

68,812 

83,688 

aUtloam 

do 

flifty  I'^tn 

California  13 

day  loam  adobe 

<!4fty  adobe... 

CM\ft)miti7H 

rVlffnmii^  19  1^  9;^ 

Total 

163,684 

1  For  kay  to  Bombfln  in  this  ootairan  aee  p.  788. 

8unol  aeries.'-^mheBe  soils  are  of  a  brownish  color,  sliowiiig  a  slli^tly  reddish 
hue  when  wet,  and  carrying  angular  rock  and  shale  fragments.  This  material 
rests  upon  a  brown  to  light-brown  heavy  subsoil,  which  becomes  heavier  with 
depth.  The  topography  is  level  to  gently  sloping,  and  the  drainage  is  thorough, 
though  not  excessive.  No  alkali  Is  present.  The  soils  consist  largely  of  alluvial 
material.    They  are  dry  farmed  to  grain  and  hay. 

Area  and  dUtrihution  of  the  soil  of  the  Sunol  series. 


Soil  name. 

State  or  ana.> 

Aeree. 

8nnol  loam 

fi^momi^i*... ,.,. 

448 

>  For  key  to  nunber  in  this  odmnn  see  p.  788. 

Sutter  series. — ^The  soils  are  yellowish  to  dark  brown  or  nearly  black.  Th^ 
extend  to  a  depth  of  6  feet  or  more,  or  are  underlain  at  less  depth  by  subsoils 
of  yellowish,  brown,  or  black  color  or  by  bedrock.  They  consist  of  stream- 
outwash  material  derived  from  andesltic  rock.  The  lower-lying  areas,  consti- 
tuting alluvial  plains,  sometimes  occur  as  flats  or  depressions  subject  to  over- 
flow by  back  water  from  adjacent  large  streams.  Drainage  as  a  rule  is  ample. 
While  these  soils  are  largely  undeveloped  and  devoted  chiefly  to  grazing  or  to 
the  production  of  grains,  certain  types  are  well  adapted  to  the  production  of 
alfalfa,  almonds,  and,  in  some  cases,  to  melons  and  tree  fruits. 


Area  and  distriJmtion  of  tJie  soils  of  the  Sutter  series. 

Soil  name. 

State  or  area.1 

Aona. 

flntter  #fti<ly  loam 

r>^iif(irn|A  1? , 

11,364 

loam 

do 

10,048 

f^y  loam  adobe 

do. 

1,608 

olav , 

de 

hm 

Total 

3S,0M 

1  For  key  to  number  in  this  colomn  see  p.  733. 

Ulmar  series. — ^These  soils  are  light  brown  to  dark  brown  in  color,  areas  on 
the  ridges  often  taking  a  reddish  tinge  when  wet  The  subsoils  are  of  reddish- 
yellow  or  red  color,  and  rest  upon  either  a  calcareous  sandy  hardpan  or  a  very 
compact,  impervious  stratum,  which  in  turn  is  underlain  by  a  compact,  yellow 
clay  loam  or  clay.  The  series  occurs  upon  alluvial  valley  plains,  alluvial-fan 
slopes  or  foot  slopes,  and  includes  some  coUuvial  material.  The  topography  is 
generally  level,  with  small  ridges  along  old  stream  channels  and  a  few  "  hog- 
wallow**  area&  Drainage  over  much  of  the  series  is  somewhat  excessive. 
Some  areas  contain  considerable  alkali.  The  soils  consist  of  material  trans- 
ported by  minor  intermittent  streams  and  by  sheet  waedi.  This  material  is 
derived  mainly  from  shale  and  sandstone,  but  has  probably  been  modifled  more 
or  less  by  swampy  condition&  The  soils  are  treeless,  and  are  used  for  pas- 
turage or  dry-farmed  grain  and  hay.    Small  areas  are  devoted  to  truck  crops. 
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winM  (md  di9tHbu$Um  of  the  900$  of  the  Ulmar  seriet. 


BoOname. 

State  or  area.i 

Acm. 

fTf*nftr  fl?H>  n^Y  loam 

rnllfTnla  fl 

812 

lotm 

do 

3,584 

Total 

4,416 

1  For  key  to  noxnber  in  thJs  column  see  p.  733. 

WUlawt  «0r(e«.— The  soils  range  in  color  from  brown  to  reddish  brown  or 
dark  chocolate  brown  and  are  free  from  gravel.  The  subsoils  are  light  brown 
to  reddish  brown,  or  sometimes  yellowish,  and  mottled  with  gray.  They  are 
compact,  relatively  impervious  structure,  and  often  contain  lime  and  gypsom. 
They  are  derived  mainly  from  calcareous  shales,  sandstone,  and  shaly  sand- 
stone rocks,  and  occur  along  the  stream  courses  and  flood  plains  of  small  Inter- 
mittent foothill  streams  traversing  valley  slopes  and  plains.  The  surface 
ranges  from  gently  sloping  to  flat,  and  the  heavier  members  are  often  poorly 
drained,  subject  to  overflow,  and  contain  alkali  salts.  In  places  the  soil  mate- 
rial of  these  types  has  been  deposited  in  the  waters  of  overflow  basins  or  in- 
termittent lakes.  Where  well  drained  and  free  from  alkali  they  are  well 
adapted  to  the  production  of  alfalfa,  grahis,  and,  with  the  exception  of  those 
areas  of  extremely  heavy  texture,  sugar  beets. 

Area  and  distribution  of  the  9oUs  of  tJie  WiUowi  series. 


BoU 


State  or  araa.i 


Aent. 


Wlllowiloam 

ailty  day  loam. 

day  loam 

day 

dayadobe 


California  2, 25. 

CaUfomia2 

CaUfamia2,26. 

....do 

....do 


6,720 
34,896 
68,928 
46,976 
141,184 


Total.. 


288.704 


>  For  key  to  numbers  in  this  column  see  p.  733. 

Yoio  series. — ^Thls  series  embraces  alluvinl  soils  of  brown  or  dark-brown 
color  underlain  by  lighter-brown  subsoils.  The  types  have  been  derived  from 
schists  and  other  metamorphic  rocks,  with  some  material  from  shaly  sand- 
stones and  shales,  the  materials  having  been  deposited  as  delta  and  flood-plain 
alluvium  by  the  larger  streams  entering  the  interior  valley  of  California.  They 
are  distinguished  from  the  soils  of  the  Willows  series  and  of  the  Arbuckle 
series  by  their  prevailing  dark  color,  the  more  remote  source  of  material  from 
which  they  are  derived,  and  by  the  frequent  occurrence  of  groves  or  scattered 
specimens  of  valley  oak.  They  are  usually  deep,  free  from  injurious  quantities 
of  alkali,  friable  under  cultivation,  productive,  and  adapted  to  a  wide  range 
of  crops.  Where  capable  of  irrigation  fruits,  vegetables,  and  forage  crops  can 
be  grown. 

Area  and  distribution  of  the  soUs  of  the  Yolo  series. 


Soil 


Yolo  KravoUy  sandy  loam. 

fine  sandy  loam 

loam 

silt  loam 

day  loam 

day 

sUtyday 


Total. 


State  or  area.i 


CaUfomia2 

CaUfomia2,25 

CaUfomia2. 13,23,  25.. 

California  25 

Callfoniia  15,  25 

CaUfornia2S 

do 


Acres. 


11.840 
18,432 
49,920 
13,504 
31,296 
29.888 
11,072 


165.962 


I  For  key  to  numben  in  this  cdumn  see  p.  733. 
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the  soil  types  and  theib  use. 
Sand  Gboup. 

The  soils  of  the  sand  group  derived  from  alluvial  fan  and  recent  valley 
filling  material  of  the  Padflc  coast  are,  where  mapped,  confined  mainly  to  the 
interior  valley  and  to  the  southern  coastal  regions  of  California. 

The  group  is  best  adapted  to  early  truck  and  early  stone  fruits  under  irriga- 
tion. Of  the  vegetables  grown  watermelons  constitute  an  important  product 
in  the  interior  valley,  or  in  areas  away  from  the  cool,  moist  climate  of  the 
coastal  region.  Sweet  potatoes  are  grown  to  some  extent,  and  locally  cucum- 
bers, eggplant,  muskmelons,  lettuce,  radishes,  and  other  truck  crops  are  pro- 
duced for  early  market,  though  the  most  of  these  products  yield  somewhat  more 
abundantly  on  slightly  heavier  soils.  Early  peaches  and  table  or  raisin  grapes 
are  quite  extensively  grown,  particularly  upon  the  sands  of  the  Fresno  and 
Hanford  series;  the  grapes  are  also  being  used  for  the  manufacture  of  heavy 
wines.  Apricots  and,  in  certain  areas,  cherries  constitute  another  important 
crop,  but  are  somewhat  less  profitable  than  where  grown  upon  the  fine  sand, 
sandy  loam,  or  fine  sandy  loam  groups.  Lima  beans,  peas,  and  English  walnuts 
are  successfully  grown  upon  the  types  near  the  coast,  but  are  less  certain  and 
profitable  In  the  interior.  The  group  is  much  too  coarse  in  texture,  porous  in 
structure,  and  deficient  in  power  to  retain  moisture  to  be  adapted  to  farming 
without  irrigation.  Profitable,  though  not  heavy,  crops  of  alfalfa  are  obtained 
with  copious  irrigation.  Citrus  fruits,  sugar  beets,  and  early  strawberries 
are  grown  to  some  extent  upon  the  sand  of  the  Oxnard  series,  but  these  crops 
do  not  constitute  important  products  of  the  sand  group.  The  production  of 
citrus  fruits  Is  confined  to  the  southern  coast  districts,  wbile  deciduous  fruits 
are  of  importance  mainly  in  the  interior. 

The  sands  occurring  in  this  province  have  been,  where  favored  by  facilities 
for  irrigation,  highly  developed,  and  contribute  to  the  early  fruit  and  vegetable 
products  of  the  Pacific  coast  region. 

Fresno  sand. — ^The  soil  consists  of  a  medium  to  coarse  micaceous  sand  of 
light-gray  or  light-brown  color  and  porous,  loose  incoherent  structure,  6  feet 
or  more  in  depth.  It  is  generally  underlain  by  a  light-colored  loam  or  sandy 
loam.  The  type  is  composed  of  old  alluvial  sediments,  usually  covering  exten- 
sive areas.  It  occupies  the  higher,  treeless  valley  plains,  with  a  nearly  level 
to  slightly  rolling  surface.  The  soil  Is  generally  well  drained,  free  from  alkali, 
and  ordinarily  free  from  gra^^l.  The  type  is  adapted  to  alfalfa,  truck,  and 
stone  fruits  under  irrigation. 

Hanford  sand, — ^The  soil  is  a  light-gray  to  brown,  micaceous  loose,  porous 
sand  of  medium  fine  to  coarse  texture,  generally  6  feet  or  more  in  depth,  and 
underlain  by  stratified,  alternating  stream  deposits.  The  type  is  composed  of 
recent  stream  sediments  occurring  as  irregular,  elongated  bodies,  frequently 
slightly  elevated  or  depressed,  marking  former  stream  channels,  or  as  broad, 
extensive  bodies  covering  lower  stream  terraces  and  delta  plains.  The  sur- 
face soil  is  sometimes  more  or  less  drifted  by  winds.  It  is  generally  free  from 
gravel,  and  Is  usually  well  drained,  except  where  subject  to  overflow  from 
adjacent  streams.  It  is  a  fair  fruit  and  truck  soil  if  well  irrigated,  but  is 
often  leachy  and  deficient  in  organic  matter. 

Maricopa  sand. — The  soil  consists  of  a  light-gray  sand  of  medium  texture,  6 
feet  or  more  in  depth,  carrying  considerable  coarse,  sharp,  sandy  particles,  and 
sometimes  marked  in  the  lower  part  of  the  soil  section  by  partially  stratified 
layers  of  fine  sands  and  loams.  It  Is  loose  and  porous  and  usually  carries 
more  or  less  rounded  or  partially  rounded  gravel,  the  fragments  grading  in 
size  from  pellets  to  cobbles.  The  type  represents  colluvial  and  partially  as- 
sorted alluvial  material  distributed  by  Intermittent  streams  and  occurring  as 
small,  narrow  bodies  along  the  course  of  arroyos,  or  as  broader  areas  covering 
mountain  debris  aprons  or  smaller  secondary  fans,  or  as  fan-shaped  plains 
bordering  bluff  lines  and  mesa  lands.  The  surface  is  usually  gently  sloping, 
but  is  sometimes  broken  or  hilly,  slightly  wind  drifted,  or  traversed  by  inter- 
mittent stream  channels  or  arroyos.  The  soil  is  adapted  to  fruits,  vines,  and 
general  farm  crops  where  favorably  situated  for  irrigation. 

Omnard  sand. — The  soil  is  a  yellowish-gray  to  brownish  sand  of  porous,  often 
incoherent,  structure,  and  of  medium  to  fine  texture.  It  is  generally  6  feet  or 
more  in  depth  and  underlain  by  indurated  sand,  or  in  low,  level  delta  plains 
by  heavier  material.    The  type  occupies  delta  plains,  mesa  lands,  and  undulat- 
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inf?  hills.  In  exposed  areas  tbe  soil  is  often  wind  blown,  saccessfnl  cultivation 
being  possible  on]y  with  the  aid  of  windbreaks.  The  type  is  well  adapted  to 
lima  beans  and  Bnglish  walnuts.  On  areas  containing  a  moderate  quantity  of 
alkali  sugar  beets  are  successfully  grown,  while  in  southern  California  grapes 
and  citrus  and  deciduous  fruits  are  produced. 

Area  and  distribution  of  the  sands. 


Bofl 


8lst»orai«ft.i 


Fronoaand 

HaaferaMmd.. 
O^oBwrdmid... 
MrigtOBfaand.. 


California  3,  4, 11, 13,23 , 

OnUfcnila  1, 9, 10, 15, 19,  30, 28... 

Oaltfornia9, 19,24 

OaUtoniia34. 


314, 6U 

2M,744 

56, 6» 

tt»410 


ToM.. 


«02,30e 


1  For  key  to  numben  in  this  oolumn  see  p.  783. 


OBAVELLT  SAND  PHASE. 


The  gravelly  sands  of  this  province  are  as  yet  represented  by  a  single  soil 
type,  occurring  in  but  few  areas.  It  is  of  loose,  porous  structure  and  often 
deficient  in  organic  matter,  but  in  many  places  favorably  situated  for  Irriga- 
tion. It  does  not  differ  greatly  in  adaptation  to  crops  from  the  normal  mem- 
bers of  the  sand  group  and  is  best  considered  as  an  unimportant  phase  of  the 
former. 

Maricopa  gravelly  sand,— -The  type  consists  of  a  rather  light  to  dark-gray 
sand  of  medium  to  fine  texture,  carrying  an  appreciable  quantity  of  coarse,  sharp 
particles  and  fine  granitic  gravel.  It  is  generally  6  feet  or  more  in  depth.  In  Its 
virgin  condition  the  soil  is  somewhat  compact,  but  under  cultivation  it  becomes 
of  a  loose  and  permeable  character  and  washes  readily  under  irrigation.  This 
soil  frequently  packs  firmly  in  roads  and  forms  a  bed  resembling  macadam. 
The  type  is  formed  largely  of  unassorted  colluvial  granitic  material,  distributed 
by  torrential  and  Intermittent  streams  as  broad,  gently  to  abruptly  sloping 
fans  and  debris  aprons.  Drainage  Is  generally  good  and  the  soil  free  from 
alkali.  When  favorably  situated  for  irrigation  it  is  well  adapted  to  vine, 
citrus,  and  deciduous  fruits.  Without  Irilgatlon  grain  crops  can  sometimes 
be  grown. 

Area  and  distribution  of  the  graveUy  sand. 


SoUname. 

State  or  ana.1 

Acne. 

v<^*i<xiiia  mvnllT  saDd 

California  10, 19, 20 

194,886 

1  For  key  to  numbers  in  this  colamn  aee  p.  733. 
COABSE   SAND  PHASE. 

The  coarse  sand  phase  of  the  sand  group,  in  so  far  as  recognized  by  the  Soil 
Survey,  is  of  inextensive  occurrence.  Small  areas  occur  in  southern  Oregon 
under  a  subhumid  climate.  The  surface  soil  is  of  coarse,  open,  porous  texture 
and  droughty.  The  subsoil  of  these  Oregon  areas  is  compact  and  retentive  of 
moisture. 

Other  inextensive  areas  of  the  coarse  sand  phase  of  the  sand  group  occur  in 
the  more  arid  San  Joaquin  Valley  in  California,  where  types  of  this  texture 
have  been  mapped  in  the  Fresno  and  Hanford  series.  The  phase  is  here,  owing 
to  the  coarse  texture  and  open  structure  of  both  soil  and  subsoil,  less  well 
adapted  to  farming  without  irrigation  than  are  the  normal  sands  of  these 
series.  Under  irrigation  it  requires  more  water  and  more  frequent  irrigation 
and  heavier  fertilization  than  the  sands,  although  in  crop  adaptation  it  is 
similar  to  the  normal  soils. 

Barron  coarse  sand. — ^The  soil  material  is  usually  from  12  to  24  inches  deep, 
but  may  extend  to  the  depth  of  6  feet  or  more  with  but  little  variation  in  char- 
acter of  the  material.    It  carries  an  excessive  amount  of  fine  angular  granitic 
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fragments  of  tbe  size  of  coarse  sand  and  fine  grareL  Beneath  this  surface 
stratnm  occurs  a  yellowish-brown,  sticky  clay  loam  derived  from  the  under- 
lying shale,  which,  however,  is  seldom  encountered  at  a  depth  of  less  than 
6  tset  Bock  OQtcrop  is  rare.  The  type  is  friable  and  easily  tilled. .  Drainage 
is  ordinarily  good  and  the  soU  retentive  of  moistuce  under  cultivation.  The 
type  is  adapted  to  small  fruits  and  to  apples,  pears,  peaches,  and  cherries. 

Fresno  coarse  sand,— The  type  consists  of  a  light-gray  to  yellowish-gray 
coarse  sand,  becoming  light  brown  in  the  lower  portion  of  the  soil  section  and 
extending  to  a  depth  of  6  feet  or  more.  It  occurs  as  narrow  or  irregular  bodies, 
often  of  small  extent,  occupying  sloping  or  nearly  levti  valley  plains.  Like  the 
other  members  of  the  Fresno  series,  it  is  underlain  by  alkali  hardpan,  usually 
below  a  depth  of  6  feet 

Drainage  is  ordinarily  well  established,  although  lower  lying  bodies  would, 
under  irrigation,  accumulate  seepage  waters.  'The  type  is  not  retentive  of 
moisture  nor  as  well  adapted  to  dry-farming  methods  as  the  other  members  of 
this  series.  Under  favorable  conditions  of  irrigation,  peaches,  vines,  fruits,  amd 
alfbhb  could  be  grown. 

Sanford  coarse  sand. — ^The  type  consists  of  6  feet  or  more  of  coarse  micaceous 
sand  ranging  in  color  from  light  brown  to  grayish  brown.  Bodies  lying  imBae- 
diately  adjacent  to  stream  courses  or  to  other  ^pes  of  coarse  texture  carry  fine 
water-worn  gravel.  The  type  occurs  as  scattered  bodies  of  elongated  ovtllse 
occupying  valley  plains  and  often  found  adjacent  to  stream  channels.  It  is 
of  minor  agricultural  importance,  owing  to  its  coarse  texture  amd  laiek  of 
irrigation. 

Area  and  distril>uUon  of  the  coarse  sands. 


Sou  name. 

Ststeoroniki 

JlCAB. 

iTf^f^fr^  wNino  nnd 

raiiramlftn 

M2 

•.6S8 

BMTon  <?oAno  sand 

OxBeozi4 

fWiYflcaii^ii...     ,           

7,300 

Totiil, ,. 

17,034 

1  For  key  tonomben  In  tiUs  oolanui  aw  p.  733. 
LOAMY  OOABSE  BAND  PHAflX. 

This  should  properly  be  considered  as  a  phase  of  the  coarse  sand.  In  this 
I»'ovince  it  has  been  recognized  only  In  a  single  area  occurring  under  arid  con- 
ditions and  as  a  member  of  the  Fresno  series.  It  carries  a  greater  amount  of 
fine  mineral  fragments  than  the  coarse  sand  member  of  the  series  and  is  mote 
retentive  of  moisture.  It  is  better  adapted  to  dry-farmed  crops  and  requires  less 
water  for  efficient  production  of  irrigated  cropa  The  crop  adaptation  under 
irrigation  is  practically  the  same,  but  owing  to  lack  of  these  facilities  and  to 
local  conditions  of  poor  drainage  forcing  the  accumulation  of  alkali  salts  over 
portions  of  the  area  it  has  not  been  developed  to  any  extent  and  is  utilized 
mainly  for  grazing  or  dry  farmed  to  grain. 

Fresno  loamy  coarse  sand, — ^The  type  consists  of  a  grayish  coarse  leeeay 
sand,  from  1  to  6  feet  deep,  carrying  a  large  amount  of  very  fine  sand.  Tbe 
color  becomes  slight^  darker  in  the  lower  part  of  the  soil  section.  The  type  is 
fairly  uniform  in  character,  except  where  it  merges  into  surrounding  soila  It 
Is  underlain  by  the  bluish  calcareous  alkali  hardpan  characteristic  of  the 
Fresno  seriea  It  occupies  gently  sloping  valley  plains,  the  surface  being  uni- 
form, except  for  occasional  sloughs,  stream  channels,  or  evidences  of  eroston. 
The  higher  lying  or  deeper  phases  are  well  drained  and  under  irrigation  are 
well  adapted  to  the  production  of  grapes,  alfalfa,  peaches,  figs,  and  small  fruits. 
The  lower  lying  phases  or  those  in  which  the  hardpan  closely  approaches  the 
surface  are  frequently  poorly  drained  and  subject  to  the  accumulation  of 
alkali,  or  swampy,  and  devoted  principally  to  grazing.  Owing  to  the  pres- 
ence of  a  much  larger  amount  of  very  fine  sand,  the  type  is  generally  better 
adapted  to  the  production  of  dry-farmed  grains  than  is  the  Fresno  coarse  sand. 


Digitized  by 


Google 


662  SOILS  OF   THE  UNITED  STATES. 

Area  and  distribution  of  the  loamy  coarse  sand. 


Minuofb, 

State  or  ttM.i 

Acres. 

Frsfno  lo*»ny  AOftrm  sand . 

California  11 

41,S4I 

1  For  key  to  number  in  this  column  see  p.  733. 
Fine  Sand  Group. 

The  soils  of  the  flue  sand  group  are  subject  to  much  the  same  limitations 
and  modifications  through  natural  or  artificial  conditions  as  are  those  of  the 
sand  group.  They  are  almost  equally  well  suited  to  the  production  of  water- 
melons, peaches,  and  the  early  truck  crops,  and  are  In  general  to  be  preferred 
for  the  production  of  general  truck  crops,  grapes,  apricots,  early  cherries,  and 
other  fruits,  beans,  and  muskmelons.  In  favorable  situations  hardy  v^etables 
may,  with  Irrigation,  be  grown  the  year  around.  The  group  1b  also  better 
suited  to  the  production  of  alfalfa  than  the  sands,  but,  except  in  the  more 
moist  coastal  districts,  it  is  not  generally  adapted  to  agriculture  without  Irriga- 
tlon.  Owing  to  lack  of  irrigation  facilities  the  grains  are  sometimes  dry 
farmed,  the  yield  being  light  and  failures  frequent  except  in  favorable  seasons. 
In  the  more  humid  sections  along  the  coast  potatoes,  pumpkins,  lind  root  crops 
are  successfully  grown,  to  a  certain  extent  without  irrigation. 

The  soils  of  this  group  should  be  ranked  with  those  more  highly  esteemed  for 
the  production  of  early  truck  crops  and  the  stone  fruits. 

Fresno  fine  sand. — ^The  soil  is  a  gray,  bulf,  or  light-brown,  smooth,  micaceous 
fine  sand,  slightly  sticky  when  wet,  and  of  loose,  porous  structure.  The  soU 
is  generally  6  feet  or  more  in  depth,  but  is  sometimes  less,  and  in  such  cases  is 
underlain  by  a  light-gray  loam  or  sandy  loam  of  fine  ashy  texture,  frequently 
carrying  alkali  carbonate  concretions  or  hardimn.  The  surface  Is  smooth  to 
slightly  broken  and  uneven.  The  tyi>e  covers  extensive  areas  or  occurs  as  long, 
narrow  bodies.  Drainage  is  generally  good.  Under  Irrigation  alfalfa,  truck, 
and  fruits  can  be  successfully  grown. 

Hanford  fine  sand, — ^The  soil  is  a  light-buff,  yellowish,  or  light-brown, 
micaceous  fine  sand,  6  feet  or  more  in  depth.  It  is  generally  underlain  by 
sand,  fine  sandy  loam,  or  loam.  The  soil  is  usually  free  from  gravel  or  other 
coarse  material,  has  a  loose,  porous  structure,  and  n  peculiar  smooth,  greasy 
feel  imparted  by  the  high  content  of  mica.  The  type  consists  of  recent  river 
deposits  covering  low  delta  plains  and  occurs  as  irregular,  elongated,  and 
sometimes  slightly  elevated  ridges  near  former  or  present  stream  channels. 
The  low-lying  areas  are  often  poorly  drained  and  marked  by  willows  or  other 
timber  growth  in  the  vicinity  of  streams.  The  higher  areas  are  well  drained. 
When  properly  irrigated  and  drained  it  is  a  valuable  soil  for  alfalfa,  potatoes, 
root  crops,  and  fruits. 

Area  and  distribution  of  the  fine  sands. 


Soil  name. 

State  or  area.^ 

Acres. 

TTfttifArvl  fltlA  SAnd 

CaUfomla  1,  4, 9, 10, 11 

119,234 

Frespo  flie  sand 

13,608 

Total 

132,803 

1  For  key  to  numbers  in  this  column  see  p.  733. 
Sandy  Loam  Gboup. 

Soils  of  the  sandy  loam  group  occur  most  extensively  in  the  southern  half 
of  the  Great  Interior  Valley  of  California  and  in  the  local  valleys  and  alluvial- 
fan  slopes  near  the  coast  iu  the  southern  part  of  that  State.  Unimportant 
types  are  found  in  northern  California  and  southern  Oregon. 

In  the  more  northern  areas  the  sandy  loam  soils  of  the  province  are  utilized 
mainly  for  grazing  or  the  production  of  grains,  although  under  irrigation  they 
are  adapted  to  peaches,  cherries,  almonds,  and  other  fruit  crops,  and  truck. 
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In  Bome  local  areas  where  mapped  such  products  may  be  grown  without  irriga- 
tion. The  extensive  areas  of  the  sandy  loam  group  in  the  San  Joaquin  Valley 
are  extensively  devoted  to  the  production  of  table,  raisin,  and  heavy-wine  grapes, 
medium-early  truck  crops,  melons,  berries,  and  stone  fruits,  chiefly  peaches, 
Apricots,  and  prunes.  Citrus  fruits  and  cherries  are  grown  to  a  limited  extent, 
but  the  latter  are  successfully  and  more  extensively  grown  in  the  coastal 
valleys.  The  citrus-fruit  industry  has  not  been  developed  to  any  degree  of 
importance  upon  soils  of  this  group  in  the  interior  of  the  State.  Pears  con- 
stitute an  important  crop  In  the  less  well  drained  localities,  although  the  pro- 
duction of  this  crop  in  the  interior  valleys  has  been  greatly  curtailed  by  the 
blight 

Alfalfa  constitutes  an  important  crop  and  gives  fair  yields  with  copious 
irrigation.  In  the  districts  south  of  the  Great  Interior  Valley  citrus  fruits  are 
grown  successfully,  while  in  the  vicinity  of  the  coast,  particularly  in  the 
Ventura  district,  lima  beans  and  sugar  beets  are  extensively  produced.  The 
soils  are  rather  light  textured  to  produce  maximum  results  with  the  sugar 
beet  or  other  root  crops.  In  the  more  southern  and  coastal  districts  of  Cali- 
fornia grapes,  truck  crops,  and  deciduous  fruits  also  constitute  characteristic 
products  of  the  sandy  loam  soils. 

The  group  is  usually  superior  to  the  lighter  soils  in  power  to  retain  moisture 
during  periods  of  drought,  but  is  not  generally  well  adapted  to  fruits  or  grains, 
forage,  or  other  general  farm  crops  except  under  irrigation.  It  is  of  greatest 
value  in  the  production  of  moderately  early  fruits  and  truck  crops  under 
intensive  cultivation,  and  for  use  in  a  light  type  of  general  farming  combined 
with  dairying,  stock  raising,  or  the  production  of  special  crops.  Areas  of  soils 
of  this  group  in  which  moisture  conditions  are  favorable  are  used  for  the 
production  of  grapes  and  deciduous  fruits  without  irrigation. 

Barron  sandy  loam. — ^The  soil  is  gray  to  grayish  brown  and  from  12  to  30 
Inches  deep.  The  subsoil  consists  of  brown  or  yellowish-brown  clay  loam, 
grading  into  partially  decomposed  shale  below  3  feet  The  soil  represents 
alluvial  deposits,  mainly  granitic  material,  laid  down  by  intermittent  streams 
or  as  alluvial  slopes  lying  below  soils  of  the  Siskiyou  series.  The  subsoil  is 
largely  of  residual  origin,  from  shalesw  The  type  is  not  farmed  to  any  extent, 
although  suitable  areas  can  be  used  for  the  production  of  fruits  and  apples. 

Bellavista  sandy  loam, — This  is  a  variable  type,  but  consists  principally  of  a 
light,  ashy-gray,  sandy  loam,  from  1  to  3  feet  deep,  underlaiif  by  a  compact 
sandy  clay  of  adobe  structure,  often  containing  gravel.  It  occupies  level,  gently 
sloping,  or  slightly  depressed  valley  plains,  and  is  ordinarily  well  drained.  The 
soil  material  is  derived  from  the  erosion  of  beds  of  volcanic  ash  and  tuffs 
mixed  with  gravel  distributed  by  intermittent  streams.  It  is  mostly  devoted 
to  grazing  or  dry  farming  of  grains. 

Exeter  sandy  loam, — The  type  consists  of  a  dark-brown  or  reddish-brown 
sandy  loam  6  feet  or  more  in  depth,  containing  considerable  gravel,  somewhat 
sticky  when  wet  and  inclined  to  bake  when  dry.  No  hardpan  occurs  in  this 
type.  The  surface  is  remarkably  level  and  free  from  hog  wallowa  The  type 
Is  of  alluvial  origin  and  is  found  along  the  stream  courses.  The  material  is 
mainly  formed  of  wash  from  the  surrounding  San  Joaquin  soils  with  an  admix- 
ture of  some  material  from  the  Portersville  soil&  It  is  very  productive  and 
easUy  irrigated,  both  gravity  and  pumping  systems  being  employed.  All  citrus 
and  deciduous  fruits,  grapes,  berries,  truck  crops,  and  alfalfa  thrive. 

Fresno  sandy  loam.— The  soil  consists  of  a  light-brown  to  gray  compact 
sandy  loam  from  8  to  6  feet  deep,  containing  considerable  coarse  sand.  It  is 
sticky  and  inclined  to  puddle  when  wet,  but  proves  friable  If  cultivated  under 
proper  moisture  conditions.  The  subsoil  consists  of  a  fine,  compact  gray  sandy 
to  sUty  loam  grading  with  depth  Into  a  white  alkali  carbonate  harpan.  The 
topography  is  nearly  level  to  slightly  sloping  and  the  type  Is  known  locally  as 
"  whlte-aSh  "  land.  The  lower  lying  bodies  are  often  poorly  drained.  Seepage 
of  irrigation  waters  often  makes  the  land  boggy  and  favors  the  accumulation 
of  alkali  salts.  It  Is  an  excellent  soil  for  alfalfa,  vines,  and  fruits  when  well 
drained  and  Irrigated. 

Hanford  sandy  loam, — ^The  soil  Is  a  grayish,  micaceous  sandy  loam  of  medium 
to  rather  fine  texture,  6  feet  or  more  in  depth,  and  friable  and  easily  cultivated 
when  moist  The  type  occurs  as  irregular  bodies  or  narrow  strips,  and  repre- 
sents a  mixture  of  the  coarser  sandy  Hanford  material  with  finer  alluvium. 
It  is  sometimes  slightly  impregnated  with  alkali  and  suffers  from  accumulations 
of  seepage  waters.  It  Is  considered  a  valuable  soil  for  the  production  of  grapes, 
pears,  prunes,  and  other  fruits. 
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Maricopa  sandp  loam^^^Th%  typtt  confllflU  of  a  uMdiiuii  to  tatlier  fine  tectwed 
Ught*gray  to  brown  landy  loam  6  foot  or  more  in  depth,  and  underlain  hj  a 
compact  sandy  loam  of  adobe  atmcture,  often  marked  In  titie  lower  portion  bj 
lajeri  of  eand,  sandy  loam,  or  silt  loam.  Tb»  soil  la  loose  and  friable  under 
cultiTatlon.  The  type  consists  of  coUuvial  and  partially  assorted  allnTial  mate- 
rial coToring  mountain  fdotslopes,  sloping  plains,  di^bris  aprons^  and  rtoj^ 
▼allsy  plains  formed  by  wash  from  secondary  fan  deltaa  The  soil  is  usually 
well  drained  and  free  fh>m  alkalL  Where  irrigated  it  is  adapted  to  firuits  and 
general  ftLtm  and  truck  cropa 

Omnard  $am4iy  loatfi.— The  soil  consists  of  a  brown  to  black  sandy  loam, 
generally  of  loose,  open  structure,  but  sometimes  compact  and  with  a  tendency 
to  break  hito  dods.  It  is  from  4  to  5  feet  in  depth  and  is  underlain  by  a 
heavy,  sandy  loam  or  loam.  The  type  is  derived  mainly  from  sandstone  and 
shale  and  occupies  gently  sloping  allUTial  fans»  elevated  plains,  and  rolling  Itilla 
Small  gravelly  areas  occur  in  the  more  tf  evated  locations.  In  the  lower  lying 
situations  the  surface  soil  contains  large  accumulationa  of  organic  matter. 
Where  f^ee  from  alkali,  Ihe  type  is  adapted  to  lima  beans,  grains,  and  sugar 
beets,  and  where  favorably  located  It  is  a  good  soil  for  fruits.  Drainage  is 
generally  well  established,  except  over  local  areas^  which  often  contain  harmful 
accumulations  of  alkali  salts. 

Plaeentia  aandp  loam, — ^The  soil  is  a  coarse,  compact,  reddish-gray  to  reddish- 
brown  sandy  loam  from  1  to  4  feet  deep,  rather  sticky  when  wet,  and  eontaiaiiig 
considerable  sharp  sand  and  fine  gravel.  The  subsoil  is  a  compact,  adob^lke, 
red  sandy  loam  or  heavy  loam  sometimes  grading  into  a  sandy  loam  of  some- 
what looser  structure  in  the  lower  part  of  the  sou  section.  The  tjrpe  oocupfes 
rolling,  hilly  to  gently  sloping,  or  nearly  levti  areas^  in  places  only  sligfatly 
Novated  above  more  recoit  alluvial  deposits.  Under  irrigation  the  soil  is 
adapted  to  alfalfa  and  fruits. 

Suitor  sandy  loam. — The  soil  consists  of  from  90  inches  to  6  feet  or  more 
of  a  dark-brown,  rarely  black  sandy  loam.  When  less  than  6  f^et  deep  the: 
soil  is  underlain  by  a  brown  or  yellow  sticky  loam.  The  surface  soil  often  car- 
ries a  considerable  amount  of  sharp  angular  rock  fragments.  Drainage  ov«r 
the  greater  part  of  the  type  is  good,  although  small  areas  are  occasionally  flooded 
during  the  rainy  season.  The  soil  consists  of  alluvial-fan  material  waslied  f^m 
the  dopes  of  adjacent  hills  and  subsequently  modified  by  flood  waters.  The 
soil  material  is  derived  mainly  from  andesltlc  rocks,  tufb,  and  brecciaa.  No 
alkali  is  found  in  this  type.  It  is  used  mainly  for  grain  which  is  sown  for  hay. 
Fruits  should  do  well.  Alfalfa  yields  ttom  4  to  6  tons  per  acre  without  irri- 
gation.   Peaches  and  almonds  are  successfully  grown. 

Area  and  diatrilmtion  of  ih^  aandy  loami. 


BoQniBW. 


Stete  or  ■!•».& 


Acfw. 


yrasDonBdyloftm 

Htnfard  sandy  loam. . . 
Oznaid  Mndy  loam. . . . 
Plaoentia  sandy  loam. . 
Marioopa  sandy  loam... 

Sutter  sandy  loam 

Bellavlata  sandy  loam. . 

Bxater  sandy  loam 

Barron  sandy  loam 


CaUlbmialS,93... 
CaUIUiUa4,n,U. 
CaUlofiiial9,M.... 

CaUlomlal,  19 

CaHtomia9, 19 

Ca]lfoniial2 

CaUlbmlan 

CaUlomialS 

Oregon  4 


U7,5«8 

75.600 

66,688 

r,312 

11,2M 

3,328 

2.240 

1,792 


Total 410,340 


1  For  key  to  numbers  In  this  column  see  p.  783. 


GBAVSLLY  SANDY  LOAM  PHASE. 


The  gravelly  sandy  loam  phase  of  the  sandy  loam  group  has  been  recog- 
nized in  three  areas,  one  of  which  occurs  in  the  Olympic  Peninsula  in  Wash- 
ington and  the  other  two  in  the  semiarid  plains  of  the  Sacramento  Valley 
in  California.  In  no  case  in  which  this  phase  occurs  has  the  true  sandy  loam 
of  the  same  series  been  recognized.  It  is  possible  that  the  dominant  agencies 
in  the  formation  of  these  soils  are  such  that  the  sandy-loam  members  will 
in  all  cases  be  characterized  by  the  occurrence  of  gravel,  constituting  the 
gravelly  sandy  loams. 
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The  gravel  content  nonxutUy  tneteases  the  porosity  of  the  toll  atmctnre  and 
renders  the  crops  grown  more  susceptible  to  drought  In  the  case  of  the 
Beqnim  grayelly  sandy  loam  in  northwestern  Washington  this  feature  is  so 
Biarked  that  the  type  can  be  profitably  farmed  only  under  irrigation.  It  pre- 
sents the  anomaly  of  being  deyeted  to  hay,  forage,  and  fruit  ctopn,  and  piota« 
toes  under  irrigation  in  an  area  subject  to  humid  climatic  conditions. 

Where  heaTy  subsoils  esdst  the  soils  of  this  group,  even  in  areas  of  delleieiit 
rainfall,  are  retentlTe  of  moisture  and  as  well  adapted  to  the  production  of 
nonirrigated  crops  as  are  the  normal  soils  of  the  groiqi  under  dUnilar  conditions. 

In  considering  the  purposes  to  which  the  grayelly  sandy  loams  are  adapted, 
the  character  of  snbasilg  is  ^  eyen  au>fe  importance  than  dimatic  enyironment 

Arhuchle  gravelly  Bandy  loam. — ^The  type  consists  of  a  grayish  or  light-brown 
grayelly  sandy  loam  ftCHn  18  to  86  inches  deep,  underlain  by  reddish-brown 
grayelly  clay  loam.  The  light  texture  of  the  surface  soil  and  the  heayy,  com* 
pact  character  of  the  subsoil  causes  a  more  or  less  hesgy  condition  during  wet 
weather  and  early  in  the  spring,  the  surface  often  becoming  somewhat  hard 
and  compact  upon  drying.  The  topography  yaries  from  flat  to  undulating,  the 
surface  being  often  broken  by  deeply  eroded  stream  channels  or  slouglis.  In 
the  yidnity  of  streams  a  growth  of  blue  oak,  digger  pine,  and  chaparral  occurs. 
The  soil  is  utilised  for  the  production  of  grain  and  a  limited  area  is  cultivated 
to  grapes  without  irrigation.  The  deeper  phase  of  the  soil  is  well  adapted 
under  irrigation  to  the  ikroduction  of  fruits,  vegetables,  and  vines. 

Sequim  gravelly  aanay  kMiftk— The  soil  consista  of  a  dark-brown  to  Uaek 
loam  or  heavy  sandy  loam  12  to  15  inches  deep,  containing  a  large  amount  of 
glacial  gravel  and  stones.  The  subsoil  is  a  dark-brown  to  black  heavy  sandy 
loam,  which  grades  at  20  to  80  inches  into  a  Ughter-colored  material  contain- 
ing a  high  proportion  of  cobbles  and  gravel.  The  subsoil  is  usually  more 
gravelly  than  the  soiL  Below  80  inches  and  sometimes  at  a  lesser  depth,  the 
cobbles  and  gravel  are  mixed  with  a  high  percentage  of  fine  rock  flour,  which, 
when  saturated  with  water,  cements  into  a  hard  mass,  thus  preventing  the 
downward  passage  of  water.  Over  the  greater  part  of  the  type  the  stones  and 
bowlders  are  present  in  sufident  numbers  to  interfere  seriously  with  cultiva- 
tion. Where  the  land  ie  cropped  they  have  usually  been  removed  Nearly  an 
of  this  type  near  Sequim  has  been  placed  under  irrigation  with  excellent 
results.  The  crops  grown  consist  of  dover,  oats,  Canada  fleld  peas,  and  alfalfa. 
Apples,  pears^  cherries,  plums,  strawberries,  blackberries,  and  raiipberries  are 
also  grown.  Oats  yield  60  to  85  bushels  per  acre  and  potatoes  200  bushela 
per  acre. 

Yolo  graveUy  $andy  loam^—Th»  type  is  of  loosei,  open  structure  and  light* 
brown  color.  The  subsoil  is  similar  to  the  soil  in  color,  texture,  and  structure. 
Both  soil  «tnd  subsoil  material  contain  a  large  amount  of  rounded  or  flattened 
gravd  of  dark-colored  metamorphic  rocks.  The  type  is  of  alluvial  origin,  depos- 
ited as  stream-outwash  material  upon  sloping  valley  plains.  The  material 
forming  the  type  is  derived  mainly  from  metamorphic  rock.  It  is  well  drained, 
poorly  supplied  with  organic  matter,  and  deficient  in  power  to  hold  moisture. 
Under  copious  irrigation  it  is  adapted  to  vegetables  and  fruits. 

Area  and  diatrihution  of  the  gravelly  aandy  loame. 


Son 


State  or  ara.i 


Aam, 


ArbnoUe  flrmveUy  nody  Uwm.. 

Yolo  gnvelly  sandy  loam 

Sequim  gravelly  sandy  loam. . . 


CaUfoniia26... 
California  2.... 
WaahingtonS. 


34,000 
11,840 
2,304 


TotaL.. 


38,144 


>  For  htf  to  Bombiiilii  thlaooliimn  see  p.  738. 
CQABSX  SAin>T  LOAM  PHABS. 

The  coarse  sandy  loam  soils  of  this  province  are,  so  far  as  mapped,  repre- 
sented by  a  single  type  occurring  in  the  arid  portions  of  the  interior  valley  of 
California. 

The  type  is  more  porous  than  the  sandy  loam  soils  of  the  province  and  less 
able  to  withstand  long-continued  drought  or  neglect  of  irrigation  or  cultivation. 
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In  crop  adaptation  It  is  Intermediate  between  the  sand  and  the  sandy  loam 
groupa 

Hanford  coarse  $andy  loam. — ^Thls  type  consists  of  6  feet  or  more  of  a  light- 
brown  or  buff-colored  micaceous  coarse  sandy  loam.  It  occurs  as  scatto^ 
bodies  of  Irregular  outline  upon  valley  plains,  and  In  origin  and  mode  of  forma- 
tlon  Is  similar  to  the  other  members  of  the  Hanford  series.  The  surface  is 
generally  level  and  the  type  Is  free  from  alkali.  It  Is  somewhat  better  adapted 
to  the  production  of  grains  under  dry-fbrmlng  methods  than  is  the  Hanford 
coarse  sand,  and  under  Irrigation  it  Is  well  adapted  to  alfalfa,  peaches,  and 
grapes. 

Area  and  diatrihvtion  of  the  ooarae  sandy  loam. 


Boa  name. 

State  or  ttM.i 

Acne. 

rsditomle  11;  Onffo*\  4 

3,»4 

I  For  key  to  muabers  in  this  colomn  see  p.  738. 


SANDT  LOAM   ADOBE  PHASE. 


The  sandy  loam  adobe,  so  far  as  it  has  been  mapped.  Is  confined  to  the  more 
arid  portions  of  the  interior  valley  of  California  and  to  the  squthem  California 
districts.  It  will  probably  not  be  encountered  except  under  conditions  of  re- 
stricted rainfall. 

Owing  to  peculiar  characteristics  of  structure  the  soil  has  a  high  water- 
holding  capacity  and  is  retentive  of  moisture  under  conditions  imposed  by  long- 
continued  drought  This  effect  is  such  as  to  place  the  soil  in  its  adaptation  to 
crops  in  the  loam  or  clay  loam  group.  It  constitutes  a  fair  general -farming 
type,  both  with  and  without  irrigation,  and  while  an  excellent  soil  for  deciduous 
or  citrus  fruits  with  favorable  climatic  conditions  and  irrigation,  is  less  well 
adapted  to  early  fruit  products  than  is  the  sandy  loam. 

Plaoentia  acmdy  loam  <idoJ>e. — The  type  consists  of  a  dense,  compact,  and 
tenacious  reddish-brown  or  red  sandy  loam  adobe  from  3  to  6  feet  deep,  carry- 
ing considerable  quantities  of  coarse  angular  sand  or  fine  gravel.  It  is  under- 
lain by  lighter  loams  or  sands  of  loose  porous  structure.  The  soU  is  refractory, 
and  tends  to  check  and  crack  upon  exposure.  It  is  often  overlain  bj  a  few 
inches  of  sticky,  compact  sandy  loam,  which  grades  into  the  stiff,  dense  adobe 
structure  of  the  typical  soil.  The  type  occurs  In  small  to  extoislve  areas  cover- 
ing mesa  lands  and  renmants  of  elevated  sloping  valley  plains.  Alkali  is 
occasionally  present  in  small  quantities.  Drainage  is  well  established  and  the 
soil  retentive  of  moisture.  The  type  is  dry  farmed  to  grains  or  used  for 
alfalfa  or  fruits  under  irrigation. 

Area  and  distribution  of  the  sandy  loa'm  ctdofke. 


Sou 


state  or  ena.^ 


Aona. 


Plaoentia  sandy  loam  adobe.. 


GaUfomla  1, 22. 


96,4B4 


1  For  key  to  nnmbers  In  this  colunm  see  p.  78S. 
Fine  Sandy  Loam  Gboup. 

The  fine  sandy  loams  of  this  province  occur  under  a  wide  range  of  climatic 
conditions.  limited  areas  are  encountered  in  the  extreme  northwestern  part 
of  the  province,  heavily  forested  and  subject  to  unusually  heavy  precipitation. 
Other  arens  of  small  extent  are  found  under  subhumid  conditions  in  southern 
Oregon.  The  more  extensive  and  Important  types,  however,  occur  throughout 
the  southern  two-thirds  of  the  great  Interior  valley.  In  the  coastal  valleys, 
and  along  the  southern  coastal  margin  and  valleys  of  southern  California, 
where  the  climate  is  semlarld  or  arid.  Some  of  these  areas  are  extensively 
utilized  for  agriculture  without  irrigation,  the  soils  of  this  group  being  usually 
retentive  of  moisture. 

The  group,  considered  as  a  unit,  is,  in  the  absence  of  irrigation  facilities, 
adapted  to  general  farming.    Where  capable  of  irrigation  It  can*be  more  profit- 
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ably  employed  for  the  production  of  special  crops,  such  as  fruits  and  late  truck 
or  forage  crops  and  alfalfa  In  connection  with  stock  raising  or  dairying.  In 
the  nonirrigated  regions  most  of  the  deciduous  fruits  and  garden  vegetables 
may,  with  careful  cultivation,  be  grown  for  home  use.  Commercial  fruit  and 
vegetable  production,  without  irrigation,  except  in  the  more  northern  areas 
or  in  the  moist  coastal  valleys  subject  to  summer  fogs  and  cool  moist  winds,  is 
uncertain.  Grapes,  grown  mainly  for  table  use  or  for  the  manufacture  of 
wines,  are  successfully  grown  without  irrigation  throughout  the  districts  of 
limited  rainfkll  and  of  high  summer  temi)erature,  and  in  local  areas  peaches, 
apricots,  and  almonds  are  similarly  produced. 

In  the  northwestern  humid  areas  the  group  is  devoted  mainly  to  oats,  hay, 
and  dairying,  but  is  also  adapted  to  apples,  berries,  and  staple  truck  crops. 
In  the  subhumid  regions  of  southern  Oregon  it  is  adapted  to  the  culture  of 
apples,  pears,  and  cherries,  both  with  and  without  irrigation.  In  the  more 
northern  portion  of  the  interior  valley  of  California  It  is  utilized  mainly  for  the 
production  of  wheat  and  barley,  but  under  irrigation  is  adapted  to  and  yields 
more  profitable  returns  when  devoted  to  alfalfa,  deciduous  fruits,  such  as  plums, 
prunes,  grapes,  berries,  and  truck  crops.  In  the  southern  half  of  the  interior 
Talley  the  fine  sandy  loams  Include  leading  soils  for  the  production  of  pears, 
fdums,  cherries,  figs,  prunes;  table,  wine,  and  raisin  grapes;  apricots,  late 
peaches,  small  fruits,  melons,  sweet  potatoes,  and  other  medium  early  to  late 
vegetables.  The  group  is  also  profitably  devoted  to  alfalfa,  dairying,  forage 
crops,  and  sometimes  to  grains.  In  the  coastal  valleys  the  soils  of  this  group 
are  less  extensively  devoted  to  alftilfa  and  forage  crops,  being  used  preferably 
for  cherries  and  other  deciduous  fruits,  English  walnuts,  and,  in  the  vicinity  of 
the  cities,  truck  crops.  In  some  of  the  nonirrigated  sections  of  the  coastal 
valleys  grains  are  extensively  grown.  In  the  more  southern  coastal  valleys 
and  alluvial-fan  slopes  the  fine  sandy  loams  are  utilized  mainly  in  connection 
with  a  highly  developed  intensive  system  of  agriculture  and  are  highly 
esteemed  for  the  culture  of  citrus  fruits,  truck  crops,  winter  vegetables,  and 
the  deciduous  fruits.  Areas  incapable  of  irrigation  are  devoted  to  grain  aud 
In  favorable  locations  to  grapes. 

The  group  should  be  rated  as  essentially  adapted  to  citrus  and  the  later 
stone  fruits,  truck  crops  for  market  or  for  preserving  or  canning  purposes, 
and  to  alfalfa  and  the  lighter  type  of  general  farm  crops.  Sugar  beets  have 
been  grown  upon  these  soils  only  to  a  small  extent,  but  should  prove  moderately 
successful.  The  agricultural  value  of  the  soils  of  the  group  is  sometimes 
Impaired  by  poor  drainage  and  the  occurrence  of  alkali  salts. 

Arlmckle  fine  sandy  loom.— The  type  consists  of  a  gray  to  brown  fine  sandy 
loam,  underlain  by  a  brown  to  reddish-brown  fine  sandy  loam  or  sandy  loam  be- 
coming yellowish  brown  in  the  lower  portion  and  often  marked  by  stratified  de- 
posits or  silty  material.  The  average  texture  of  the  6-foot  section  is  a  fine  sandy 
loam.  Pockets  or  strata  of  gravel  are  often  encountered  at  various  deptha  The 
topography  is  comparatively  level  and  the  soil  as  a  whole  is  well  drained. 
Where  Irrigated  it  is  well  adapted  to  the  production  of  truck  crops  and  fruits. 

BeUaviata  fine  sandy  loom.— The  type  Is  of  light  ashy-gray  color,  sticky  and 
porous,  and  6  feet  or  more  in  depth.  It  carries  a  large  amount  of  water-worn 
gravel  and  pumice  cobbles.  The  soil  material  is  derived  mainly  from  basaltic 
rock  and  pumice  stone.  The  type  is  generally  timbered.  Only  Inextensive 
areas  have  been  mapped.    It  is  adapted  to  apples  and  peara 

Dungeness  fine  sandy  loam, — The  soil  consists  of  a  gray  to  light  brownish 
jrrny,  silty,  fine  sandy  loam  of  close,  compact  structure,  about  12  Inches  deep. 
It  contains  more  organic  matter  than  the  Dungeness  silt  loam  and  Is  slightly 
darker  colored.  The  subsoil  firom  12  to  86  inches  varies  from  a  yellowish- 
gray  fine  sandy  loam  to  a  compact  gray  silt  loam.  Frequently  both  soil  and 
subsoil  are  marked  with  reddish-brown  iron  stains.  The  type  represents  glacial 
outwash  material.  It  is  easily  worked,  but  has  a  tendency  to  run  together  If 
plowed  when  too  wet  The  topography  is  uniformly  level,  with  sufllcient  slope 
to  Insure  good  surftice  drainage.  The  greater  part  of  the  type  could  be 
profitably  irrigated.  Only  a  small  area  is  under  cultivation,  although  over 
much  of  it  the  forest  has  been  removed.  Oats,  clover,  alfalfa,  and  grasses  are 
grown.  In  addition  to  these  crops,  apples,  blackberries,  raspberries,  straw- 
berries, and  truck  crops  could  be  grown. 

Fancher  fine  sandy  loam. — The  soil  consists  of  a  reddish-brown,  micaceous 
fine  sandy  loam  6  feet  or  more  in  depth,  of  friable  and  porous  structure,  and 
sometimes  gravelly.  Tiie  type  is  derived  from  rather  recent  alluvial  material 
deposited  ^  foothill  streams,  and  occurs  as  small  bodies  about  minor  stream 
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ainks,  flood  plai]is»  or  ffently  sloping  yalley  plaina.    Draliuie  !■  falily  sooi. 
It  iB  an  ezcell«nt  soil  for  fruits  and  general  crops. 

Fresno  fine  eandy  2oafi».— Tbis  is  a  light-graj,  eoatpaet,  flue  sandy  loam, 
ratber  sticky  when  wet,  and  readily  puddled.  The  son  is  genefaUy  6  fM  er 
more  in  depth,  with  the  lower  portion  of  the  soil  section  fveanenUy  of  a  mmt- 
what  lighter  texture.  It  is  marked  at  a  d«pth  of  from  2  to  4  feet  hy  a  stEatuB 
of  heavy,  doise,  white  calcareous  hardpan  containing  alkali  carbonates.  The 
type  occurs  as  irregular  bodies  near  the  margin  of  Tallegr  plains.  The  sn&ee 
varies  from  level  to  slightly  depressed.  Draizuige  is  poor  and  alkali  aceomula- 
tions  prevalent  Where  well  drained  and  properly  irrigated  and  cnlttvatod  the 
type  is  adapted  to  fmtts.  AlfUfa  can  be  grown  where  the  underlylag  baid- 
pan  does  not  too  closely  approach  the  surflace. 

Hanfard  fine  sandy  {o«m.— The  type  is  a  light-gray,  lif^brown,  or  buff  tD 
dark-drab  micaceous  fine  sandy  loam,  8  to  6  feet  or  more  in  depth,  of  porous 
to  moderately  compact  structure,  the  underlying  material  gradhig  from  kssse 
sand  to  heavy  loam.  The  soil  material  is  composed  of  recent  deposits  of  rtvcr 
flood  and  delta  plaina  The  surface  is  generally  low,  level,  and  tnqjaenxHj  tln- 
beied  or  covered  with  willows  and  brush.  In  the  yidiiity  of  loirer  depras- 
aboBS  and  flood  plaina  of  larger  streams  it  Is  sometimes  dsflcloiUy  drained  or 
subject  to  overflow  where  not  protected  by  levees.  The  soil  is  geoorally  pio- 
ductive  under  cultivation  where  well  drained  and  free  from  alkali.  Where 
favorably  situated  It  is  adapted  to  aifiilfb,  general  farm  crops,  ftoits^  BkiglMi 
walnuts,  small  fruits,  asparagus,  celery,  and  truck  crops. 

Maricopa  fine  sandy  loamr^TkB  soil  Is  a  llght-bffown  to  dark-brown,  loess, 
porous,  flne  sandy  loam,  from  3  to  6  feet  or  more  In  depd^  containing  consid- 
erable water-worn  gravel.  It  is  underlain  by  sands  and  roimded  grav^s^  sosw- 
times  cemented  into  a  calcareous  hardpan.  The  type  consists  of  torrential 
stream  deposits  occurring  upon  mountain  foot  slopes,  mesa  lands,  and  uppo* 
valley  plains,  frequently  more  or  less  modifled  by  subsequent  weathering  and 
the  addition  of  alluvial  wash.  Drainage  is  good  and  the  soil  is  well  drained 
and  free  from  alkalL  Under  irrigati<»i  It  is  adapted  to  alfalfa,  grains,  dtrofl, 
deciduous,  and  small  fruits. 

Medford  fine  sandy  loom.— The  soil  is  lii^t  brown  in  color  and  from  12  to  30 
Inches  deep.  It  is  underlain  by  a  darker  brown  subsoil  carrying  consplcuoos 
amounts  of  flne  angular  granitic  particles  giving  a  texture  approaching  a  coane 
sandy  loam.  The  surface  is  usually  of  good  slope  and  well  drained.  The  type 
supports  a  heavy  growth  of  pine,  oak,  and  laureL  It  is  somewhat  defldent  in 
moisture-retaining  capadly,  but  is  well  adapted  to  peaches,  cherries,  and  applea 
Pears  are  grovm  with  ftiir  success,  but  are  bett»  suited  to  the  heavier  soils. 

Oanard  fine  sandy  loom.— The  soil  is  a  greenish-gray,  rather  sticky,  micaceous 
flne  sandy  loam  12  to  24  Inches  deep,  underlain  by  a  rather  heavy,  sticky  gray 
sandy  loam  or  loam.  The  sand  particles  are  fine  and  the  sand  has  a  greasy,  soft 
feel.  If  plowed  dry  the  soil  breaks  up  into  large  clods,  but  when  moist  It  is  loamy 
and  easily  cultivated.  The  surface  is  smooth  and  level.  The  type  Is  derived 
f^om  the  weathering  of  an  argillaceous  sandstone.  The  greater  part  of  the 
type  is  well  drained,  but  some  portions  contain  alkali,  owing  to  Inadequate 
drainage.  The  soil  is  well  adapted  to  wheat,  and  witli  irrigation  should  pro- 
duce good  yields  of  alfalfa. 

Plaoentki  fine  sandy  loam, — ^The  soil  is  a  light  yellow  to  graylsh-brovm  or 
reddish-brown,  sticky,  somewhat  plastic  loam  of  flne  sandy  texture  and  of 
rather  compact  structure  from  15  inches  to  8  feet  deep.  It  is  inclined  to  puddle 
and  bake  and  when  dry  breaks  into  clods,  but  is  friable  when  plowed  under  proper 
moisture  conditions.  Coarse,  sharp  sand  and  sometimes  small  quantities  of 
rather  flne  angular  or  partially  rounded  gravel  are  pres^it  in  tlie  surface  solL 
The  subsoil  consists  of  a  stiff,  tenacious  red  sandy  clay  or  heavy  loam,  compact, 
impervious,  and  approaching  a  hardpan  or  adobe  structure.  It  checks  upon 
exposure,  and  is  sometimes  penetrated  witii  difficulty  by  tender  roota  In 
places  it  shows  a  gray  to  drab  color,  and  where  exposed  gives  rise  to  the  adobe 
soils  of  the  Placentla  series.  Occasionally  the  soil  reaches  a  depth  greater  than 
3  feet  or  is  underlain  by  sandy  loam  or  loams  of  less  dense,  compact  structure. 
This  type  consists  mainly  of  colluvial  soil  creep  and  of  wash  from  torrential  and 
intermittent  streams,  and  occasionally  ov«r  small  areas  of  residual  material. 
The  type  occurs  as  extensive  areas  covering  sandstone  and  granitic  foothills 
and  mountain  footslopes,  delta  f^ns,  and  sloping  valley  plaina  The  higher 
lying  bodies  are  frequently  rough,  broken  by  rock  outcrop,  deeply  cut  by  ravines 
and  arroyos,  and  lie  above  the  reach  of  irrigation  watera  The  soil  is  pro- 
ductive, easily  irrigated,  and  is  devoted  to  grains,  citrus  and  deciduous  frulti^ 
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walnuts,  grapes,  alfttlfa,  and  general  farm  crope.  The  type  Ib  one  of  tlie  Im- 
portant orange  soils  of  California. 

Poplar  fine  sandy  toaw.— The  soil  consists  of  a  light-brown  or  buff-colored 
micaceous  fine  sandy  loam  varying  in  depth  from  24  to  48  inches  and  underlain 
to  6  feet  or  more  by  a  reddish  to  yellowish-brown  heavy  loam  or  light-clay 
loam.  The  soil  material  is  of  alluvial  origin,  derived  from  granitic  rocks,  and 
iB  similar  to  that  of  the  Hanford  series.  The  subsoil  consists  of  material  of 
the  San  Joaquin  series,  more  or  less  modified  by  weathering.  The  red  iron 
hardpan  charneteristic  of  the  San  Joaquin  series  is  seldom  encountered  within 
ft  depth  of  6  feet.  Where  this  type  occurs  near  the  San  Joaquin  soils  drainage 
is  somewhat  deficient  and  the  surface  soil  inclined  to  be  heavy.  Where  sur- 
rounded by  the  Hanford  soils  the  surface  soil  approximates  somewhat  the  Han- 
ford fine  sandy  loam.    It  is  an  excellent  alfalfa,  fruit,  and  truck  soil. 

Ulfnar  fine  sandy  loam,— The  soil  ccmsists  of  a  loose,  friable,  brown  to  light- 
brown,  medium  to  fine  sandy  loam,  sometimes  tinged  with  red,  varying  in  depth 
from  2  to  6  feet  It  is  underlain  by  a  slightly  lighter  colored,  coarser  sandy 
loam  of  heavier  texture,  which  in  turn  rests  upon  a  yellowish  sandy  hardpan. 
The  surface  is  marked  in  many  places  by  hog  wallows  or  interrupted  by  old 
stream  channels.  The  type  is  formed  principally  by  modifications  of  the  mate- 
rial giving  the  Ulmar  loam,  through  the  addition  of  coUuvial  and  alluvial  ma- 
terial washed  from  adjacent  bodies  of  Contra  Costa  sandy  loam.  Alkali  salts 
are  ottea  present,  sometimes  in  considerable  quantities.  The  vegetation  consists 
of  greasewood  and  salt  grass.  The  type  Is  extensively  devoted  to  grazing. 
Some  portions  are  utilized  for  dry  farming  to  grain  and  hay  with  light  ^elds. 

Yolo  fine  sandy  loam, — ^This  type  consists  of  15  inches  or  more  of  rather  light 
fine  sandy  loam  of  light-brown  color,  underlain  by  brown  sand  or  fine  sandy 
loam  frequently  marked  by  strata  of  loam,  silt  loam,  or  sand.  In  the  vicinity 
of  overflow  baalas  the  subsoil  is  sometimes  a  clay.  A  thin  mantle  of  wind-blown 
sand  or  of  sllty  material  is  sometimes  present  CkK^aalonally  the  soil  extends 
lo  a  depth  of  6  feet  The  surface  is  level  to  slightly  undulating  and  the  soil 
well  drained  and  retentive  of  moisture.  Willow,  cottonwood,  and  alder  grow 
along  the  streams.  The  type  is  formed  of  recent  alluvial  deposits  by  intermit- 
tHit  foothill  strums.  It  is  largely  devoted  to  dry-fiirmed  grains,  but  is  adapted 
to  a  wide  range  ot  crops,  alfalfa,  peaches,  apricots,  almonds,  grapes,  sugar 
^eets,  and  truck  crops  being  successfully  grown. 

Area  and  distrihuiUm  of  the  fine  sandy  loams. 


Bottname. 

State  or  araa.^ 

Aoras. 

PiMBiitiftfliieBaBdylcMun 

G^iiiMiiia  9.  lOL  19,  sa  31, 23 

371. 43S 

HMlflK4  flFMI  im*vlT  Umsi 

CaUfonilal,  4, 9, 10,  iLl^,  19,20, 23. .... 
OaMfov^la  ?  ,4, 11, 1?,  m . 

208,003 

Fitsno  fl"*  mi^dy  loam 

2tt.l4S 

O  K^tiH  fflf^  99mY  ioMa 

Sit^Si9..\. /..:.;...:::::::::::::: 

ttMS 

y  ^  i^m  tniMy  Imv 

0Mift>mia3,3ff 

18.483 

CaUAmilaS 

12  883 

Pnnw^nflM  <^ne  sfti*dy  loam 

Wanhfnston  ff. . 

80M 

MflrtimDa  Aim  imnilT  imib 

CMtft>rina9... 

SftS 
6  883 

Poplar  1\v%  sandy  loam 

Oallfomialff 

U^^iv^  ffl^  tan^T  loam 

Oregon  4 

84M 

Affraokle  fln*  sanay  loam 

nAl1fArnfi|%<^... 

8300 

ITifnf^  flfi^  saDdy  loam 

Olffbmlft  R 

8S3 

R«i1aTitita  fina  sapdvloam 

Oregon  4 

878 

Total ...... 

804,896 

1  For  key  to  niunberB  in  this  oolnmn  see  p.  733. 


OKAVKLLT  FIKB  SANDY  LOAM  PHASE. 


The  gravelly  phase  of  the  fine  sandy  loam  group  has  been  recognized  in  but 
one  locality,  occurring  under  subhumid  conditions. 

The  soil  is  somewhat  deficient  in  power  to  retain  moisture  during  periods  of 
drought,  but  under  irrigation  or  intensive  cultivation  does  not  differ  essentially 
in  its  adaptation  to  crops  from  the  normal  fine  sandy  loams. 

Medford  gravelly  fine  sandy  loam.— The  soil  is  brown  to  light  brown  in  color, 
of  slightly  micaceous  character,  and  from  10  inches  to  2  feet  de^.  It  contains 
varying  amounts  of  water-worn  to  subangular  gravel.  The  subsoil  Is  brown  to 
nearly  black  and  of  rather  compact  structure  and  moderately  heavy  texture. 
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It  frequoitly  contains  fine  ancrular  fragments  of  light-colored  granitic  rodL 
The  type  is  utilised  mainly  for  the  production  of  alfalfa,  but  is  also  well  adapted 
to  apples,  pears,  and  small  fruits. 

Area  and  distributUm  of  the  graveUy  fine  Mndy  loam. 


Roil  name. 

State  or  area.i 

Aeitt. 

IffKlfffTi  ffnivAllv  fin*  aandv  lOAHl                                           

Oregon  4 

330 

1  For  key  to  nomber  in  this  oolamn  see  p.  733. 
Loam  Qboxtp. 

The  loams  of  the  alluvial  fan  and  recent  valley  filling  material  of  the 
Pacific  coast  region  have  been  mapped  under  a  considerable  range  of  climatic 
conditions.  The  more  northerly  and  humid  areas  mapped  occur  In  southern 
Oregon,  where  irrigation  is  practiced  only  as  supplementary  to  the  natural 
raii^all.  Other  areas  occur  in  the  nonirrlgated  coastal  districts  in  California, 
where  the  crops  are  subject  to  less  extremes  of  heat  and  aridity  than  obtain 
in  the  interior  valleys  and  where,  though  little  or  no  rain  falls  during  the 
summer  season,  the  effects  of  droughts  are  ameliorated  by  fogs  and  cool,  moist 
winds.  The  group  is  found  most  extensively  developed  in  the  Great  Interior 
Valley.  Important  but  somewhat  less  extensive  areas  occur  in  the  semi  a  rid 
to  arid  districts  of  southern  California. 

The  soils  of  this  group  are  usually  retentive  of  moisture  unless  underlain 
by  heavy  and  impervious  subsoils  or  substrata.  The  texture  is,  moreover, 
such  as  to  favor  cultural  operations  under  normal  conditions  of  drainage,  while 
the  soil  possesses  the  more  compact  properties  of  the  heavier  soils  and  requires 
less  frequent  and  copious  Irrigation  and  less  constant  cultivation  than  the  types 
of  the  lighter  groups.  Their  adaptation  to  general  farm  crops  is  apparent, 
the  production  of  early  fruit  and  of  truck  crops  being  of  less  importance. 
Hay  crops,  consisting  of  timothy  and  the  clovers,  where  temperature  and 
moisture  conditions  are  favorable,  as  well  as  alfalfa,  are  profitable.  Of  the 
fruits,  pears,  plums,  and  prunes  are  most  successfully  and  widely  grown, 
although  almonds,  apricots,  and  peaches  for  the  later  market  or  for  drying 
or  canning  purposes  maintain  an  important  rank  in  the  products  of  intensively 
cultivated  areas. 

Later  maturing  vegetables,  consisting  of  cabbage,  cauliflower,  onions,  beets, 
etc.,  as  well  as  small  fruits,  are  grown  for  local  markets  or  for  shipment 
Tomatoes  and  other  products  grown  most  profitably  on  the  lighter  soils  for 
early  market  yield  larger  returns  when  grown  on  the  loam  soils  for  later  market 
or  for  canning  purposes.  In  the  coastal  valleys,  subject  to  favorable  climatic 
conditions,  cherries,  lima  beans,  English  walnuts,  and  fall  and  early  winter 
apples  are  important  crops.  Wine,  table,  and  raisin  grapes  are  produced 
in  commercial  quantities,  and  figs  and  olives  are  grown  to  some  extent  In  the 
more  southern  districts  the  loams  constitute  important  citrus-fruit  producing 
soils,  while  nearly  all  the  deciduous  fruits  and  vegetables  of  the  more  northern 
districts  are  grown  with  good  results. 

The  soils  of  this  group  fulfill  the  requirements  of  general  puriMse  types  upon 
which  general  farming,  dairying,  the  culture  of  nearly  all  fruits  and  vegetables 
for  home  use,  or  the  commercial  production 'of  the  later  stone  fruits  or  of  apples, 
pears,  citrus  fruits  in  favorable  localities,  and  staple  truck  crops  and  small 
fruits,  may  be  undertaken.  Poor  drainage  conditions  and  excess  of  alkali  salts 
are  somewhat  more  common  than  upon  the  soils  of  the  preceding  group. 

Arhuckle  Zoaw.— The  soil  consists  of  a  light-brown  to  reddish-brown  friable 
loam  24  to  30  Inches  deep.  The  subsoil  consists  of  a  brown  or  reddish-brown 
sandy  loam  or  loam,  often  grading  in  the  lower  lying  bodies  into  a  clay  loam 
or  clay.  A  small  percentage  of  gravel  Is  usually  present  In  both  soil  and  sub- 
soil. The  topography  is  sloping  to  slightly  rolling  and  drainage  well  estab- 
lished. The  soil  is  often  marked  by  the  presence  of  a  plow-sole  at  a  depth  of 
4  to  5  inches.  Grain  is  the  principal  crop,  but  raisin  grapes  and  almonds  have 
been  grown  to  a  limited  extent  The  type  is  favorably  situated  for  irrigation, 
and  is  well  adapted  to  alfalfa,  grapes,  deciduous  fruits,  kaflr  and  Egyptian 
corn,  sorghum,  and  sugar  beets. 
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Cloioson  loam.— The  soil  varies  in  depth  from  8  to  6  feet  and  is  often  of  com- 
pact and  refractory  structure,  which  gives  it  the  characteristics  of  a  heavier 
type  in  the  field  than  is  represented  by  mechanical  analysis.  Under  favorable 
conditions  of  drainage  it  is  fairly  well  adapted  to  pears,  vegetables,  and  hay 
crops. 

CorralitOB  loam, — This  Is  a  smooth,  mellow^  chocolate-brown,  micaceous  loam 
8  feet  In  depth,  underlain  by  a  light-brown  or  yellowish-brown  micaceous  loam 
extending  to  a  depth  of  6  feet  or  more.  It  is  uniform  in  texture,  of  good  capil- 
larity, free  drainage,  and  excellent  moisture-retaining  powers.  The  type  is  of 
alluvial  origin,  being  derived  from  the  weathered  product  of  shale  rocks  form- 
ing the  adjacent  hills,  deposited  by  minor  streams  traversing  alluvial  fans  or 
slopes  or  by  sheet-wash.  It  is  well  suited  to  orchard  and  garden  crops,  par- 
ticularly apples,  prunes,  and  apricots. 

DuUin  loam, — The  soil  consists  of  a  dark-brown  to  nearly  black  friable  heavy 
loam,  with  considerable  sand  and  enough  clay  to  make  it  decidedly  sticky, 
the  structure  approaching  adobe  in  some  placea  It  is  underlain  at  depths 
ranging  from  2  to  8  feet  by  a  dark  grayish  brown,  heavy  loam  or  silty  loam, 
extending  to  6  feet.  Pockets  of  sand  or  sandy  loam,  or  thin  strata  of  these, 
sometimes  occur  in  the  subsoil.  The  topography  is  comparatively  level  and 
drainage  well  established.  A  few  oaks,  with  some  willows  and  sycamores,  occur 
along  stream  channels.  The  type  is  mainly  dry-farmed  to  grain  and  hay.  Fruit 
is  grown  to  a  limited  extent  with  fair  yields. 

Esparta  loam.— The  type  consists  of  a  light-brown  loam  or  silty  loam,  about 
24  inches  deep,  imderlain  by  a  light-brown  loam  or  clay  loam.  Both  soil  and 
subsoil  are  of  compact  structure,  the  soil  being  friable  under  cultivation.  The 
type  occupies  valley  plains.  The  surface  is  gently  sloping,  insuring  good 
natural  drainage.  It  is  utilized  extensively  for  the  production  of  tree  fruits, 
white  wine  grapes,  apricots,  almonds,  plums,  olives,  and,  to  a  small  extent,  for 
figs.     Under  irrigation  it  is  also  well  adapted  to  alfalfa. 

Fresno  loam, — ^The  soil  is  a  gray  to  reddish-brown,  compact  and  sticky  heavy 
loam  of  very  fine,  smooth  texture,  from  8  to  Si  feet  in  depth.  The  lower  por- 
.tion  of  the  soil  section  is  marked  by  iron  concretions  and  dense,  impenetrable 
strata  of  calcareous  alkali-carbonate  hardpan,  underlain  by  fine  light-gray 
loam.  The  type  occupies  lower  valley  plains  and  slight  depressions  of  smooth, 
level  surface.  It  is  frequently  strongly  charged  with  alkali  and  is  poorly 
drained. 

Hanford  loam, — The  type  consists  of  a  dark-gray  or  black  micaceous  loam, 
underlain  at  the  depth  of  2  to  5  feet  by  a  heavy  loam  or  light  clay  loam  of 
yellowish  or  reddish-brown  color.  The  soil  sometimes  approaches  a  clay  loam 
in  texture  and  represents  recent  alluvial  deposits  laid  down  in  quiet  water. 
The  heavier  reddish-brown  subsoil  consists  usually  of  older  Pleistocene  sedi- 
mentary material  giving  the  soils  of  the  San  Joaquin  series.  The  type  pos- 
sesses well-developed  moisture-retaining  properties  and  is  adapted  to  the  pny 
duction  of  grapes  and  small  fruits. 

Medford  loam, — The  soil  is  brown  to  dark  brown,  slightly  sticky  when  wet, 
and  from  16  to  40  inches  deep.  The  subsoil  is  a  heavy,  compact  clay  loam  of 
grayish-brown  to  dark-brown  color,  often  containing  numerous  small  angular 
granitic  fragments  of  light  color.  The  surface  is  uniformly  sloping  and  well 
drained.    It  is  retentive  of  moisture  and  adapted  to  alfalfa,  apples,  pears,  etc. 

Modesto  loam, — ^The  type  consists  of  grayish  to  chocolate-brown  loam  carry- 
ing coarse  sharp  quartz  or  granitic  sandy  material  as  a  characteristic  feature 
with  a  relatively  large  amount  of  silt.  It  is  underlain  at  a  depth  of  12  Inches 
by  a  heavy  loam  or  clay  lonm  of  adobe  structure,  marked  by  the  presence  of 
coarse  sharp  sand,  which  is  in  turn  underlain  at  8  to  5  feet  by  the  gray,  silty 
calcareous  subsoils  of  the  Fresno  series,  often  cemented  into  a  calcareous 
hardpan.  This  soil  Is  probably  formed  by  deposition  from  older  stream 
channels  subsequently  modified  by  water  through  deficient  drainage.  The  type 
Is  subject  to  considerable  variation  in  texture,  and  small  amounts  of  alkali 
often  occur  in  the  heavier  soil  bodies,  imparting  a  dense  structure  and  puddling 
tendencies  to  such  areas.  The  surface  is  often  uneven  and  marked  with  "  hog 
wallow  "  or  other  small  mounds  and  depressions.  The  bodies  of  lighter  texture 
are  usually  more  elevated,  better  drained,  deeper,  and  of  more  nearly  level 
surface.  They  are  friable  and  easily  cultivated,  and  are  well  adapted  to  the 
production  of  alfalfa,  grapes,  peaches,  vegetables,  and  berries. 

Oxnard  loam, — The  soil  consists  of  a  gray  or  dark-colored  sticky  loam,  3  to 
6  feet  or  more  in  depth,  sometimes  of  a  compact,  refractory  structure.  The 
type  consists  of  the  finer  material  derived  from  shales  and  sandstones  and  the 
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wash  from  higher-lying  toil  types  or  depoefta  from  stream  flood  watera  It 
occnplea  level  flood  plalna  and  higher  sloping  plains  near  the  foothilla  Drain- 
uge  is  generally  good  except  oyer  areas  sabj^  to  OYerflow.  Alkali  is  some- 
times preeent.  The  type  is  generally  devoted  to  lima  beans  and  Bnglish 
walnnts. 

P^acetUia  loam. — ^The  soil  is  a  light-brown  or  reddish-brown  loam,  from  1 
to  6  feet  or  more  in  depth,  often  gravelly,  and  of  somewhat  compact  structure. 
It  is  underlain  by  a  reddish-brown  heavy  loam  of  compact,  dense,  adobellke 
structure,  or  in  small  residual  areas  by  disintegrating  rock.  The  type  is 
similar  In  topography,  origin,  mode  of  formation,  and  crop  adaptation  to  the 
Piacentia  fine  sandy  loam,  but  has  a  somewhat  finer  and  heavier  texture 

Sunol  loam. — The  soil  consists  of  a  brown  to  reddish-brown  heavy  loam  or 
light  clay  loam  from  24  to  36  inches  deep  and  carrying  amall  amounts  of 
angular  rock  fragments.  It  is  underlain  by  a  lifter  brown  loam  or  clay  loam, 
becoming  heavier  in  texture  with  depth.  The  surface  is  slightly  doping.  The 
type  consists  chiefly  of  alluvial  material,  formed  by  stream  sediments  derived 
from  soils  of  Pleasanton  series.  The  topography  is  slightly  sloping  and  the 
soil  well  drained  and  fHable.    It  is  fiirmed  to  hay  and  grain. 

Butter  foam. — This  tsrpe  consists  of  18  Inches  to  fl  f^t  of  a  gray,  sticky, 
loam  often  carrying  considerable  quantities  of  fine  angular  gravel,  underlain 
by  a  dark-brown  to  black  clay  loam,  frequently  having  many  of  the  charac- 
teristics of  the  adobe.  The  soil  is  largely  colluvial,  derived  from  material 
washed  from  adjacent  slopes  and  modified  by  alluvial  agencies  or  overflows. 
Drainage  is  ordinarily  good,  as  the  type  occupies  gentle  slopea  The  soil  is 
sometimes  cultivated  to  grain  which  is  used  for  hay,  but  tiie  greater  propor- 
tion of  it  is  still  uncleared. 

Ulmar  loam^ — ^The  type  consists  of  a  brown  to  dark-brown  loam  from  15 
to  24  Inches  deep,  underlain  by  a  yellowish-brown  stid^  day  resting  at  86 
Inches  or  more  upon  an  impervious  yellow  sandy  day  hardpan.  The  surface  soil 
contains  a  large  amount  of  sand,  is  spongy  when  wet,  and  inclined  to  puddle  and 
crack  unless  cultivated  under  proper  moisture  conditions.  The  soil  material 
is  of  colluvial  and  alluvial  origin,  derived  largely  from  the  brown  soils  of  the 
Altamont  series,  and  modified  by  material  from  the  Contra  Oosta  and  Diablo 
series.  The  topography  is  comparatively  level  except  where  interrupted  by 
stream  channels  or  depressiona  Percolation  is  retarded  by  the  hardpan  and 
drainage  retarded  by  the  flat  surface.  The  soil  is  retentive  of  moisture.  It 
is  utillEed  chiefly  for  grazing  or  for  hay  and  grain.  Much  of  the  land  is  now 
being  sold  in  tracts  and  planted  to  small  fruits  and  truck,  which  are  successfully 
grown  under  irrigation  or  on  bodies  free  from  alkali. 

Willows  loam.--The  soil  Is  a  slightly  compact,  fHable,  light-brown  to  light- 
gray  loam  from  10  to  18  inches  deep,  underlain  by  a  compact,  light-brown  to 
light  chocolate  brown  clay  loam  of  compact,  ad<4>elike  structure.  The  type 
occu];^es  sloping  valley  plains  near  minor  foothill  streams,  the  surface  oft^ 
being  somewhat  uneven,  eroded,  and  marked  by  hog  wallow  mounds.  It  is 
adapted  to  dry  farming  to  grains  and,  under  irrigation,  to  the  production  of 
alfalfa,  sugar  beets,  vines,  and  fruita 

Yolo  loam. — The  soil  is  a  dark-brown,  light-textured  silty  loam  about  24 
inches  deep  and  usually  free  from  gravel.  The  upper  part  of  the  subsoil  con- 
sists of  a  sandy  silt  loam  resting  upon  a  clay  loam  or  clay,  with  occasional 
beds  or  pockets  of  gravel  found  at  a  depth  of  4  to  6  feet  Both  soil  and  8ul>- 
soll  are  subject  to  decided  variations  in  texture.  The  type  occupies  low, 
flat-topped  or  gently  undulating  ridges,  or  occura  as  narrow  strips  bordering 
stream  valleys.  Natural  drainage  is  good,  except  in  the  case  of  shallow  de- 
pressions where  water  sometimes  accumulates  during  a  wet  season.  The  type 
is  free  from  alkali  salts,  is  well  adapted  to  a  wide  range  of  crops,  and  is  de- 
voted to  general  farm  crops  and  to  fruits,  including  peaches,  almonds,  prunes, 
and  grapes. 
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SoQiiaiiio. 

State  or  area.> 

Aoree. 

Yolo  loam 

n^ffprnf fk  2,  13,  93,  OR  . 

4S,O0O 

Placentlft  loam 

rallfomla  33,  3J[ .  ' 

26,710 
21.370 

Fmnoloam 

CaUfomiaLlS 

O-imurd  loam 

riLllfomlik  li»,  2A    , 

19,812 

ArhDo^Vt  \fmn 

nAHfnmiff  ?K' 

18,304 

8attC!rkMun. 

C!<ritfi>mto12 

10,048 

Modesto  loam 

CAlffmrilft  13. . . 

8890 
7^ 
0  730 

HanHgrdloam 

n^lfOmlt  Iff.    , 

WUkmaloam 

rAUfornJa  3, 26 . . . 

TTIipfirloam 

Cf^ff^rnla  8. . .            . 

3684 
3,200 

Fsparto  loam 

r^iiibrnla  3ff 

Medfoidloam 

Oregon  4 

2,600 
1  408 

Coinatttoaloam 

OaMl^nla  14. . .                                                         

1>i]bl1n  loam 

California  8 

8B0 

ClawBon  loam 

Oregon  4 

708 

9unol  loam. . . 

r^ilffAmlft  8, . . 

448 

Totil 

181,188 

1  For  key  to  numbeiB  in  this  column  see  p.  738. 


GBAVELLY   LOAM    PHASE. 


The  gravelly  loam  soils  of  the  Pacific  coast  region  derived  from  alluvial 
fan  and  recent  valley  filling  material  are  of  more  widespread  occurrence  than 
the  group  phases  prevloosly  noted.  They  occur  under  climatic  conditions 
ranging  from  snbhumld  to  strictly  arid. 

Owing  to  their  pronounced  gravel  content  they  are  of  somewhat  more 
porous  structure,  and  are  more  easily  maintained  in  a  favorable  condition  of 
tilth  but  are  somewhat  less  retentive  of  moisture  than  the  loams.  Drainage  is 
ordinarily  better  and  while  adapted  to  many  different  crops,  according  to  local 
conditions  of  temperature,  precipitation,  topography,  and  Irrigation,  in  the 
general  adaptation  they  are  more  like  the  soils  of  fine  sandy  loam  or  gravelly 
fine  sandy  loam  texture  than  the  normal  loams.  They  are  superior  to  the 
loams  for  the  production  of  early  products,  but  less  well  adapted  to  dry- 
farming  product& 

Arbuckle  gravelly  loam. — ^The  soil  consists  of  light  grayish  brown  loam 
from  2  to  3  feet  deep  containing  varying  quantities  of  water-worn  gravel. 
It  is  underlain  by  a  reddish-brown  loam  or  clay  loam,  slightly  compact  and 
carrying  more  or  less  gravel.  It  occupies  slopes  bordering  streams  or  broad 
undulating  areas  slightly  elevated  above  the  general  level  of  the  country.  The 
natural  drainage  is  good.  The  soil  is  formed  of  the  coarser  material  deposited 
by  the  flood  waters  of  the  streams  traversing  the  valley  plains.  Grain  is  the 
principal  crop,  but  fruits  and  raisin  grapes  are  produced  to  some  extent. 

Coleman  gravelly  loam. — ^The  soil  is  gray  to  brown,  ranging  from  12  to  24 
indiies  in  depth,  and  carries  considerable  quantities  of  subangular  to  water- 
Worn  gravel,  the  fragments  ranging  from  1  to  U  Inches  in  diameter.  The  sub- 
soil is  light  brown  and  carries  considerable  gravel.  The  soil  is  well  adapted  to 
irrigation.  It  generally  supports  a  growth  of  laurel,  pine,  oak,  and  brush  where 
uncleared.  It  is  low  in  organic  matter,  and  is  somewhat  deficient  in  moisture- 
retaining  capacity  unless  effectively  cultivated.  Under  irrigation  or  effective 
cultivation  it  is  well  adapted  to  small  fruits,  peaches,  apples,  and  pears. 

Maricopa  gravelly  loam. — ^The  soil  consists  of  a  light-brown  to  dark-brown 
or  almost  black  sandy  loam,  grading  In  texture  from  coarse  to  rather  fine,  and 
6  feet  or  more  in  deptlL  It  is  of  loose,  porous,  and  somewhat  leachy  structure, 
although  over  limited  areas  it  assumes  a  somewhat  compact  structure  in  its 
virgin  condition.  It  carries  a  considerable  quantity  of  fine,  subangular,  or 
waterworn  gravel,  and  where  less  than  6  feet  in  depth  is  underlain  by  sands 
or  gravel  and  cobbles,  sometimes  cemaited  by  lime  into  a  hardpan.  The  type 
generally  occurs  as  extensive  bodies  covering  mountain  footslopes,  rolling  foot- 
hills, and  broad,  abrupt  to  gently  sloping  debris  aprons  and  fan-shaped  plains. 
The  type  consists  of  colluvlal  and  partially  assorted  alluvial  wash  and  material 
distributed  by  torrential  streams.  It  sometimes  occurs  as  narrow  bodies  fol- 
lowing the  courses  of  minor  intermittoit  streams.  The  surface  is  in  some 
places  irregular  and  often  cut  by  arroyos  and  strewn  with  angular  and  rounded 
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bowlders.  The  type  is  derived  mainly  from  granitic  rocks.  I>ralnage  Is  estab- 
lished, and  the  type  is  free  from  alkali.  Owing  to  Its  elevated  position  and  its 
irregularities  of  surface,  It  is  often  Incapable  of  irrigation  and  is  devoted  only 
to  gracing  or  dry-fbrmed  to  grain  or  vine  crops.  In  California  extenrtve  areas 
are  Irrigated  and  produce  heavy  yields  of  grains,  grapes,  and  citrus  and  stone 
fruits. 

Ownard  gravelly  loam. — The  soil  consists  of  a  heavy  silt  loam  or  a  light  clay 
loam  ranging  from  dark  brown  to  drab  or  gray,  generally  6  feet  or  more  in 
depth,  and  light  and  friable  under  cultivation.  The  lower  portion  of  the  sec- 
tion is  usually  of  light  gray  color.  The  soil  in  many  places  is  gravelly  and 
carries  considerable  coarse  sand  and  fine  gravelly  particles.  The  type  consists 
mainly  of  colluvial  and  alluvial  material  deposited  over  sloping  plains  by  tor- 
rential mountain  streama  The  materials  are  derived  largely  from  siliceous 
and  bituminous  shales,  the  gravel  being  made  up  of  light  or  light-brown  chalky 
or  flinty  fragments.  The  soil  is  well  drained,  free  from  alkali,  and  is  g^ierally 
devoted  to  grains,  particularly  to  barley  and  to  lima  beans  and  walnuts. 

Area  and  diatribution  of  the  gravelly  loams. 


Sou 


state  or  unaJ 


AflNB. 


Maifoopa  gnvellT  loam. 
Oxnard  gravellT  loam. . . 
ArbocUa  sraveUy  loam. 
Coleman  gravelly  loam. . 


CaUfomia  10, 19, 2Q,  21,  34  . 

Calilbnila  10,  34 

CaUfomia  2S 

Oregon  4 


47,160 
16,270 
16,128 
5,888 


Total. 


85,446 


1  For  key  to  muibers  in  this  oohinm  see  p.  733. 
LOAM   ADOBE  PHASE. 

The  loam  adobe  soils  of  this  province  occur  under  conditions  of  semiarid  or 
arid  climate  in  the  southern  portions  of  the  Pacific  coast  region.  The  adobe 
structure  renders  the  soils  of  high  moisture-holding  capacity,  but  sticky  when 
wet,  and  they  readily  puddle.  Upon  subsequent  exposure  they  quickly  bake  and 
assume  a  compact  refractory  structure,  except  where  the  adobe  structure  is  pro- 
nounced, and  a  finely  granulated  surface  is  produced  by  checking.  While  some 
times  poorly  drained,  the  soil  is,  under  effective  methods  of  tillage  and  artificial 
drainage  where  necessary,  capable  of  being  maintained  In  a  good  condition  of 
tilth.  In  the  uses  to  which  the  soil  may  be  most  effectively  devoted  it  corre- 
sponds more  closely  to  the  soils  of  the  clay  loam  than  to  the  loam  group  and 
is  best  adapted  to  general  farming  requiring  heavy  farming  equipment  Favor- 
ably situated  areas  are,  however,  under  intensive  methods  of  tillage,  success- 
fully devoted  to  the  production  of  citrus  fruits,  olives,  and  in  some  cases  to 
English  walnuts,  although  the  latter  crop  generally  gives  better  results  upon 
lighter  and  more  friable  soils. 

Maricopa  loam  adobe, — The  type  consists  of  a  dark-brown,  compact,  plastic 
and  sticky  adobe  soil  of  loam  texture,  from  2  to  6  feet  or  more  in  depth  and 
underlain  by  light-colored,  compact  loam  adobe  structure  or  by  Indurated  sand 
or  disintegrating  granitic  rock.  The  type  consists  mainly  of  colluvial  material 
modified  by  recent  weathering,  erosion,  and  the  addition  of  fine  alluvial  mate- 
rial washed  from  surrounding  hills.  It  occupies  rolling  hills  and  sloping  plains 
and  is  generally  devoted  to  citrus  fruits,  grains,  olives,  walnuts,  etc. 

Stockton  loam  adobe, — The  soil  Is  usually  black  in  color,  consisting  of  a  dense, 
sticky  loam  adobe  usually  black  but  including  small  grayish  spots  perhaps  about 
30  inches  deep  and  carrying  in  many  places  angular  rock  fragments  and  light- 
colored  coarse  sand.  It  is  underlain  by  a  light-yellow  or  buff  silty  clay  loam. 
The  type  is  inclined  to  puddle  and  crack  unless  handled  under  proper  moisture 
conditions.  It  is  derived  from  old  stream  alluvium  modified  by  the  incorpora- 
tion of  large  quantities  of  organic  matter  and  by  wash  from  adjoining  soil  areas. 
It  occupies  the  lower  valley  plains  and  is  sometimes  partially  timbered.  Drain- 
pge  is  generally  deficient.  The  type  produces  fair  yields  of  general  farm  crops 
under  careful  cultivation. 
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Area  and  distribution  of  the  loam  adol>€8. 


Son  name. 

State  or  area.i 

Aorea. 

MartflOTft  loATn  Aftolm  . 

ra1if(>miaf,  tf... 

16,330 

Btockton  loftm  adobe 

r^kiifnrnla  28. . . 

VsS 

Total 

18,880 

1  For  key  to  numben  in  this  column  see  p.  733. 
Silt  Loam  Gnotrp. 

The  silt  loams  of  this  province  are  encountered  from  the  humid,  heavily 
forested  districts  of  the  Olympic  Peninsula  in  Washington  to  the  arid  desert 
valleys  and  slopes  of  southern  California.  They  are  of  much  less  extent  in 
occurrence  than  the  soils  of  the  fine  sandy  loam  and  loam  groups. 

Ordinarily  they  are  of  rather  compact  structure,  being  inclined  to  puddle  and 
becoming  hard  and  cloddy  on  drying  out,  making  tillage  operations  diflScult 
unless  plowed  under  the  right  moisture  conditions.  Where  well  drained  they 
are  mellow  and  friable,  working  up  readily  into  an  excellent  seed  bed  and 
easily  maintained  in  good  tilth.  They  are  retentive  of  moisture  unless  allowed 
to  puddle  and  bake,  are  well  adapted  to  dry  farming,  and  require  a  minimum 
amount  of  water  under  irrigation. 

In  this  group  of  soils  the  general  farm  crops,  such  as  the  small  grains,  forage 
crops,  including  particularly  sorghum,  broom  com,  and  root  crops,  potatoes,  and 
alfalfa,  are  successfully  grown.  Timothy  and  clover  do  well  under  favorable 
climatic  conditions  and  are  grown  to  some  extent  in  the  more  northern  areas. 
Dairying  and  stock  raising  are  favored  by  the  type  of  crops  to  which  the  soils 
are  adapted.  Ck>m  is  grown  to  a  limited  extent.  Its  place  is  taken  by  other 
crops  better  suited  to  the  climatic  conditions.  Sugar  beets  have  not  been  exten- 
sively grown,  but  the  silt  loam  types  of  this  province  are  well  adapted  to  their 
production.  Where  irrigated,  the  soils  are  more  profitably  devoted  to  alfalfa, 
dairying,  stock  raising,  or  to  the  culture  of  special  int^sively  cultivated  crops. 
The  cereals  are  grown  extensively,  usually  without  irrigation. 

Where  well  drained  the  soils  are  also  excellently  adapted  to  stone  and  other 
fruits,  such  as  prunes,  pears,  and  cherries,  while  almonds,  apricots,  oranges, 
lemons,  apples,  and  English  wnlnuts  do  well.  Vegetables  intended  for  the  later 
or  winter  markets  or  for  drying  or  preserving  are  grown  to  some  extent  TMie 
production  of  lima  beans  is  a  highly  developed  industry  in  certain  of  the  coast 
districts  of  California.  Hops  nnd  asparagus  are  successfully  grown  and  are 
well  suited  to  the  soils  of  silt  loam  texture. 

This  group  of  soils  is  preeminently  adapted  to  general  fanning,  with  the  pro- 
duction of  moderately  heavy  crops,  the  home  production  of  fruits  and  vege- 
tables, and  the  commercial  production  of  certain  tree  fruits  and  late  vegetables. 

Arbuckle  sUt  loam, — The  soil  is  a  yellow  or  reddish-brown  loam  24  inched 
deep  which  usually  contains  a  small  quantity  of  water-worn  gravel.  It  is 
friable  when  cultivated,  but  has  a  tendency  to  form  compact  surface  crusts 
when  in  a  dry  or  baked  condition.  The  subsoil  consists  of  a  dark-red  clay 
loam,  loam,  or  sandy  loam.  The  type  occupies  broad  slopes  near  the  base  of 
lower  foothills,  and  has  good  natural  drainage.  It  is  utilized  principally  for 
the  production  of  dry-farmed  wheat  and  barley.  Under  careful  cultivation  it 
should  prove  well  adapted  to  grapes,  almonds,  and  apricots. 

Dungenesa  silt  loam,— The  soil  to  a  depth  of  15  inches  consists  of  a  gray  silt 
loam  of  compact  structure.  When  dry  the  surface  is  almost  white,  owing  partly 
to  the  lack  of  organic  matter.  The  subsoil  varies,  but  is  most  frequently  a 
compact,  gray,  or  yellowish-gray  sllty  clay  loam  or  silty  clay,  usually  mottled 
with  reddish-brown  iron  stains.  If  plowed  in  the  proper  moisture  condition 
the  soil  breaks  up  loose  and  mellow,  but  the  high  silt  and  clay  content  renders 
it  quits  sticky  when  wet.  The  surface  is  uniformly  level  and  the  moisture- 
retaining  capacity  good.  In  some  cases  the  water  table  is  so  near  the  surface 
as  to  give  the  effect  of  sublrrigatlon.  The  greater  part  of  the  type  Is  covered 
with  a  heavy  stand  of  fir.  cedar,  spruce,  and  pine.  It  is  well  adapted  to  oats, 
clover,  alfalfa,  grasses,  truck,  and  berries  of  all  kinda  Oat  hay  yields  from 
3  to  5  tons  per  acre  and  alfalfa  and  other  hay  crops  from  2)  to  4  tons  per  acre- 
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Hanford  silt  loam.— The  type  is  a  brown,  gray,  or  buff  fine  smooth  stlt  loam, 
often  micaceous,  free  from  gravel,  and  underlain  by  a  dark-colored  ailtr  day 
loam  or  by  light  river  sandai  It  la  sticky  when  wet  and  has  a  compact  struc- 
ture, but  is  fklable  and  easily  cultivated  when  in  proper  moisture  condition. 
The  type  consists  of  recent  or  present  sediments  formed  along  river  flood  plalofl 
and  delta  plains,  is  frequoitly  subject  to  overflow,  and  is  sometimes  poorly 
drained  and  filled  with  alkali.  It  frequently  supports  a  dense  growth  of 
willows  or  small  timber.  Fruits,  potatoes,  beans,  sugar  beets,  aq;Miragu8,  hops, 
alfalfa,  and  general  ftirm  crops  can  be  grown  wh^i  protected  from  overflow 
and  the  land  properly  drained. 

Ownard  Hit  loam.— The  soil  is  a  brown  comiMct  sticky  silt  loam,  6  feet  or  more 
in  depth,  inclined  to  puddle  and  bake,  but  friable  under  cultivation.  The 
material  consists  of  the  lower  stream  sediments  drained  from  sandstone  areas. 
It  is  usually  rich  in  organic  matter  and  occupies  nearly  level  or  slightly  undu- 
lating flood  and  delta  plaina  Drainage  is  often  poorly  established,  the  subsoil 
heavy  and  impervious.  Where  well  drained  and  favorably  situated  the  type  Is 
devoted  to  lima  beans,  com,  and  barley  without  irrigation,  and  to  lima  beans, 
walnuts,  and  fruits  under  irrigation. 

8tockton  silt  loam,— The  type  is  a  smooth,  micaceous,  light-brown  silt  loam 
G  feet  or  more  in  depth,  of  fine  texture  and  rather  compact,  but  friable  under 
cultivation.  It  rests  over  a  light-colored  calcareous  clay  hardpan.  The  mate- 
rial is  derived  from  recent  stream  sediments.  The  type  occupies  nearly  level 
valley  plains  and  slopes  and  In  places  supports  a  light  forest  growth.  Drainage 
is  fairly  well  established  except  in  a  few  small  low-lying  areas.  This  is  an 
excellent  soil  for  fruits,  vines,  grains,  and  general  farming. 

Yolo  sUt  loam, — The  type  is  subject  to  considerable  variation  In  texture,  but 
where  typically  developed  consists  of  3  feet  or  more  of  light-brown  heavy  silt 
loam  underlain  by  a  brown  sllty  clay.  Strata  of  flue  sand  or  silt  sometimes 
occur  in  the  deeper  subsoil.  The  soil  Is  generally  friable  under  cultivation, 
but  if  worked  when  wet  has  a  tendency  to  puddle.  It  consists  of  alluvial  de- 
posits from  intermittent  streams.  The  topography  is  level  to  gently  sloping 
and  the  natural  drainage  is  good.  A  growth  of  cottonwood  and  willow  is  found 
along  the  streams.  When  irrigated  the  type  is  adapted  to  a  wide  range  of 
crops,  including  fruits,  grain,  alfalfa,  sugar  beets,  and  vegetables.  It  is  at 
present  devoted  principally  to  dry-farmed  grain. 

Area  and  distribution  of  the  silt  loams. 


Soil  name. 


Hanford  slit  loam ... , 
Stockton  sflt  loam. . . 

Yolo  sflt  loam 

Oxnard  silt  loam 

Dting«ne6S  sflt  loam. , 
Arbuokto  silt  loam . . . 


Total. 


State  or  area.^ 


California  9, 20, 22. 

CatlfamiaSS 

CaUfoniia26 

California  24 

Washington  5 

Cati/orak25 


Acres. 


58,929 
16,512 
13.504 
5,320 
3,840 


09,705 


1  For  key  to  numbers  in  this  column  see  p.  783. 


SILTY   CLAT  LOAM   PHASE. 


Sllty  clay  loams  in  this  province  have  been  map];)ed  In  two  localities,  one 
occurring  in  the  subhumld  districts  of  southern  Oregon,  the  other  under  some- 
what more  arid  conditions  in  the  interior  valley  of  California.  The  sllty  clay 
loam  soils  ure  finer  in  texture  and  closer  and  more  compact  In  structure  than 
the  silt  loams,  and  have  a  greater  wuterholding  capacity.  They  are,  as  a  rule, 
uiore  readily  puddled  and  require  more  frequent  and  thorough  tillage  to  m;iin- 
tain  a  good  tilth. 

Under  favorable  local  conditions  of  climate,  drainage,  and  irrigation,  the  clay 
loams  are  adapted  to  general  ftirm  crops,  alfalfa,  and  to  late  pears,  vegetables, 
and  sugar  beeta  In  adaptation  to  crops  they  hold  a  position  intermediate  be- 
tween the  silt  loam  and  the  clay  loam  groups.  They  are  not  of  extensive  occur- 
rence  and  are  at  present  used  mainly  for  pasture  and  dry  farming  to  grains. 

Meyer  silty  clay  loam. — The  soil  is  usually  12  to  30  inches  deep  and  under- 
lain by  yellowish-brown  clay  lo»m,  silty  clay  loam,  or  by  a  substratum  of  sand- 
stone and  shale.    The  type  is  practically  treeless  and  moderately  to  steeply 
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sloping.  Drainage  1b  fairly  well  establlBhed  and  the  soil  retentive  of  molstare. 
The  more  shallow  areas  are  best  adapted  to  grain  production  or  to  grasing. 
Where  of  sufficient  depth  the  type  is  well  adapted  to  pears  and  small  fruits. 

WUlowB  Hlty  day  loomw— This  soil  varies  in  color  from  a  light  ashy  gray 
when  dry  to  a  dark  brown  or  nearly  black  when  wet  It  conslstB  of  a  sticky, 
compact  silty  loam  from  16  inches  to  6  feet  or  more  in  depth,  underlain  by  a 
heavy,  compact,  reddish-brown  or  brown  adobelike  day  loam.  During  the  dry 
season  the  surface  often  becomes  baked  and  checked.  It  occupies  small  deprefh 
sions  in  valley  plains  and  is  generally  devoted  to  dry  ftirmiiig  or  to  graming. 
Whesk  drained  and  carefully  irrigated  it  should  be  well  adapted  to  alfalfa,  sugar 
beets,  or  to  other  root  and  forage  crops. 

Area  and  distribution  of  the  ailty  clay  loams. 


Soil  name. 


Willows  sflty  day  loam . 
Moyflr  sflty  olay  foam. . . 

Total 


State  or  area.i 


California  2. 
Oregon  4 


Acres. 


31,805 
S,240 


27,191 


1  For  key  to  numbers  in  this  ooiumn  see  p.  733. 
Clay  Loam  Group. 

The  clay  loam  soils  derived  from  the  alluvial  fan  and  recent  valley  filling 
material  occur  most  extensively  in  the  northern  half  of  the  interior  valley  of 
California.  Important  but  less  extensive  areas  have  been  mapped  in  tlie 
southern  half  of  the  Great  Interior  Valley,  in  the  local  coastal  valleys,  and  in 
the  more  arid  districts  of  southern  California. 

The  soils  of  this  group  are  often  poorly  drained  and,  owing  to  heavy  texture 
and  Impervious  or  compact  structure,  are  usually  readily  puddled;  Uiey  bake 
upon  subseQuent  exposure  to  hot,  dry  weather,  and  are  difficultly  maintained  in 
good  tilth.  When  puddled  they  lose  moisture  quickly,  although  of  marked 
water-holding  capacity.  Under  favorable  conditions  of  drainage  and  with  in- 
telligent management  and  thorough  cultivation  they  are  retentive  of  moisture 
and  well  adapted  to  agriculture  without  irrigation.  When  irrigated  they  re- 
quire but  a  moderate  amount  of  water.  In  dry-farming  districts  th^  are  best 
suited  to  crops  that  cover  the  entire  surface  or  to  crops  that  permit  frequent 
intertlllage  throughout  the  period  of  their  growth. 

In  the  poorly  drained  and  nonlrrigated  districts  they  are  generally  devoted 
to  grazing  or  dry-farmed  grains.  Under  present  conditions  much  of  the  area 
of  the  group  Is  only  suitable  for  such  purposes.  Where  capable  of  Irrlgatloa, 
grains  produce  heavier  and  the  yields  are  more  certain.  Alfalfa  then  becomes 
a  profitable  crop  and  dairying  and  stock  raising  with  the  production  of  forage 
crops  a  leading  Industry.  Sugar  beets  can  also  be  profitably  grown  und^ 
Irrigation  upon  the  better  drained  areas;  grapes  mainly  for  wines  can  be 
grown  without  irrigation.  The  soils  of  the  group  are  too  heavy  for  deciduous 
tree  fruit  culture,  except  in  local  areas  of  the  more  friable  character,  where 
almonds,  late  peaches,  apricots^  plums,  prunes,  and  figs  are  grown  to  some 
extoit,  mainly  for  drying  purposes.  In  southern  California  lima  beans,  nuts, 
and  citrus  fruits  are  successfully  grown  upon  a  relatively  small  acreage. 

This  group  of  soils  requires  heavy  farm  machinery.  It  should  be  considered 
a  suitable  soil  for  the  commercial  development  of  fruit  or  truck  growing  only 
under  unusually  favorable  local  conditiona 

ArlmcMe  clay  loam. — The  soil  consists  of  a  brown  clay  loam  carrying  small 
amounts  of  gravel,  grading  at  8  feet  into  a  lighter  color,  the  deeper  subsoil 
being  a  yellowish  brown,  compact  clay  loam  or  clay.  The  topography  varies 
from  flat  to  gently  sloping  with  good  natural  drainage,  except  upon  some  of 
the  lower  flat  areas,  where  artificial  drainage  Is  sometimes  necessary.  The 
soil  is  formed  by  the  deposition  of  the  finer  material  carried  by  foothill  streams 
modified  by  more  recent  material  washed  from  adjacent  types  occupying  a  more 
elevated  position.  Alkali  occurs  In  harmful  amounts  in  some  of  the  poorly 
drained  areas,  but  the  soil  is  usually  productive.  Wheat  and  barley  are  the 
principal  crops.    Tree  fruits  and  grapes  are  grown  to  some  extent,  and  with 
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Irrigation  the  type  Is  adapted  to  genenU  farm  crops,  alfalfa,  fruit,  and  dairy 
farming. 

Capay  clay  loam, — ^The  type  consists  of  a  gray  to  brown,  friable  clay  loam. 
In  places  extending  to  a  depth  of  6  feet,  and  sometimes  carrying  a  small 
amount  of  fine  gravel  In  the  surface  foot.  The  normal  color  of  the  subsoil  is 
similar  to  that  of  the  soil.  Upon  lower  slopes  the  subsoil  below  90  Incbee 
usually  consists  of  a  heavy  reddish-brown  clay.  The  type  is  of  recent  alluvial 
origin  and  occurs  along  Intermittent  streams.  It  Is  well  drained  and  free 
from  alkali.     Grain  crops,  almonds,  and  grapes  are  successfully  grown. 

Du1>lin  clay  loam, — ^The  soil  is  a  very  dark  brown  to  black  light-textured 
clay  loam  or  heavy  sllty  clay  loam  with  more  or  less  angular  graveL  It  is 
underlain  at  1  to  2  feet  by  light-brown  sllty  loam  or  lifi^t  clay  loam  of  silty 
character,  becoming  lighter  in  color  and  texture  with  Increasing  d^th,  usually 
grading  Into  a  loam  at  4^  to  0  feet.  It  occurs  along  lower  hill  slopes  and  is 
well  drained  and  retentive  of  moisture.  It  is  treeless  except  for  an  occasional 
valley  oak.  The  type  is  mainly  dry  farmed  to  hay  and  grain  with  good  yielda 
Peachea,  apricots,  and  prunes  are  grown  to  a  limited  extent,  but  the  rainfall 
Is  too  limited  to  Insure  certain  crops  without  irrigation. 

Bsparto  i^ay  loam. — ^The  lype  consists  of  a  light  brown  clay  loam  with  an 
average  depth  of  8  feet,  underlain  by  a  silty  clay  loam  or  clay  loam,  generally 
sll^Uy  heavier  than  the  surface  soil  and  lighter  in  color,  which  grades  Into 
a  compact  clay  at  a  depth  of  6  feet  or  more.  It  occupies  slightly  elevated 
ridges  of  comparatively  level  topography  but  with  sufiBcient  slope  to  insure  good 
natural  drainage  and  to  render  the  land  well  suited  to  irrigation.  The  soil  is 
friable  and  easily  maintained  in  a  good  condition  of  tilth,  while  the  heavy  sub- 
soil conserves  moisture.  The  type  is  well  adapted  to  grain  crops,  both  wheat 
and  barl^  giving  good  yields.  Alfalfa  and  fruits,  including  apricots,  peaches. 
flgs,  and  almonds,  are  grown  to  some  extent.  Grapes  have  also  been  grown 
with  good  success. 

Hanford  day  loam,— The  soil  consists  of  a  fine,  smooth,  and  moderately 
porous  buff  or  gray  to  dark-brown  micaceous  clay  loam,  from  2  to  6  feet  de^. 
It  la  underlain  by  fine  sand  or  fine  sandy  loam  stratified  in  i^aces  with  fine, 
stream-deposited  sediments.  The  soil  is  usually  friable,  but  is  very  sticky 
when  wet  and  easily  puddled.  The  type  is  composed  of  recent  stream  sedi- 
ments and  covers  low,  level  areas  over  stream,  flood,  and  delta  plains.  The 
soil  In  places  contains  alkali  and  is  poorly  drained.  It  is  rich  in  organic  matter. 
Where  properly  drained  it  proves  a  highly  productive  soil. 

ModeMto  clay  loam, — ^The  type  consists  of  a  compact,  dark-gray  to  nearly 
black,  fine  silty  clay  10am  from  2  to  6  feet  or  more  in  depth,  grading  into 
light  brown  below  18  Inches.  It  Is  of  rather  sticky  chnracter  and  somewhat  sus- 
ceptible to  puddling.  It  grades  imperceptibly  into  the  Hanford  clay  loam.  A 
bluish-gray  alkali  hardpan  similar  to  tliat  underlying  the  Fresno  series  may  be 
encountered  at  any  depth  below  18  inches.  The  type  occurs  as  elongated  bodies 
lying  parallel  to  the  larger  streams  and  occasionally  subject  to  overflow.  The 
surface  Is  of  slightly  uneven  character  and  marked  by  frequent  sloughs  and 
water  courses,  drainage  being  generally  somewhat  deficient  The  tgrpe  fre- 
quently carries  excessive  amounts  of  alkali  salts  and  Is  devoted  mainly  to 
graslng.  Areas  of  limited  extent  in  which  drainage  and  hardpan  conditions 
are  somewhat  better  than  the  average  of  the  type  are  suited  to  the  production 
of  alfalfa  and  possibly  of  fruits. 

Ownard  clay  loam,— ^The  type  consists  of  a  fklrly  compact,  toiacloas  brown 
to  nearly  black  clay  loam,  frequently  gravelly  and  underlain  at  depths  rang- 
ing from  2  to  4  feet  by  a  compact  and  heavier  phase  of  the  same  material 
Under  cultivation  the  surface  soil  is  moderately  friable.  The  type  is  derived 
mainly  from  sandstone  and  shale  materials  and  occupies  delta  and  alluvial  fan 
plains,  or  more  elevated  sloping  or  undulating  alluvial  plains.  Some  colluvlal 
material  is  mixed  with  the  alluvium.  It  is  rich  in  organic  matter,  is  some- 
times poorly  drained,  and  occasionally  contains  alkali.  Under  favorable  con- 
ditions it  is  adapted  to  barley,  sugar  beets,  fruits,  and  vegetables. 

Placentia  clay  loam,— The  soil  is  a  compact  plastic,  reddish-brown  clay  loam, 
6  feet  or  more  in  depth,  puddling  readily  when  wet  and  baking  when  dry.  The 
subsoil  is  red.  The  type  consists  of  the  finer  material  washed  from  higher 
surrounding  soil  types  and  occupies  small  areas  in  local  depressions  or  lower 
valley  slopes.  It  is  sometimes  poorly  drained  and  contains  alkali,  but  is  other- 
wise adapted  to  the  same  crops  as  the  Placentia  fine  sandy  loam. 

Stockton  cHay  loam.— -The  soil  is  lii^t  brown,  smooth,  and  sllty  in  texture, 
and  from  18  to  24  inches  deep.    It  is  sticky  when  wet,  puddling  readily  and 
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cracking  to  a  moderate  extent  upon  exposure  to  dry  weather,  but  friable  and 
easily  cultivated  under  favorable  field  conditions.  It  is  underlain  by  a  subsoil 
of  adobe  structure  and  at  a  depth  of  4  to  5  feet  by  light-yellow,  silty,  fine 
sandy  loam.  The  type  is  free  from  alkali  and  the  hardpan  is  often  found  at 
considerable  depth.  It  occupies  smooth,  gently  sloping,  easily  cultivated  flood 
plains.  It  is  devoted  principally  to  dry-farmed  grain  crops,  but  is  believed  to  be 
well  adapted  to  grapes,  peaches,  prunes,  figs,  and,  under  irrigation,  to  alfalfa, 
berries,  and  truck  crops. 

WUUno9  day  loam, — The  soil  consists  of  3  to  6  or  more  feet  of  a  heavy 
clay  loam  of  light  chocolate-brown  color  and  of  compact  structure,  baking  and 
checking  somewhat  during  the  dry  season.  Where  less  than  6  feet  in  depth  it 
is  underlain  by  a  reddish-brown,  heavy,  compact  clay.  The  type  occupies  flats 
or  drainage  depressions  of  valley  plains.  The  more  elevated  and  better  drained 
bodies  are  productive  and  usually  dry  farmed  to  grains.  Under  proper  cultiva- 
tion, irrigation,  and  drainage  the  type  is  well  adapted  to  the  production  of 
alfalfk,  grains,  sugar  beets,  forage  crops,  and  in  favorably  situated  locations  to 
grapes. 

Yolo  clay  loam. — The  type  consists  of  a  light-brown  or  chocolate-brown  com- 
pact day  loam,  ott&i  becoming  lighter  in  color  and  heavier  In  textare  with 
depth  until  at  3  feet  it  has  the  texture  of  a  heavy  day  loam  or  clay.  The 
surface  is  flat  or  gently  undulating,  and  the  natural  drainage  of  the  type  as 
a  whole  Is  good.  Artlfldal  drainage  would  in  some  cases  increase  the  value  of 
the  more  level  areaa  The  type  is  an  important  fruit  and  alfklfk  soil,  the 
larger  yields  being  obtained  under  irrigation.  The  chief  crops  grown  are 
barley,  wheat,  and  hay.  The  better  drained  areas  are  also  adapted  to  wine  and 
raisin  grapes. 

Area  and  disiriJmtion  of  the  ciay  loams. 


SoD 


State  or  uea.' 


Acres. 


W fllowi  day  loam. . . 
Haaford  olay  loam . . 

Yolo  day  loam. 

Oxnard  day  loam. . . 
Arboekle  day  loam . 
Modeato  day  loam . . 
Xsparto  day  loam .. , 
Stockton  day  loam. . 
Plaoentia  day  loam . 
Onay  day  loam ... . 
DnHm  day  loam. . . 


Oallfoniia3,S6..^ 

OaUfonilal,10,U,19. 

CaUfomlalftJS 

Callfomia  9,21,94.... 

OBlifomJaK 

California  11 

OaUfomia36 

CalifomlalS 

Oallfoniial9 

CUlfomlaas 

CalifomiaS 


08,  MB 
31,976 
81,290 
80,674 
21,082 
18,824 
8,882 
8,612 
2,810 
1,000 
1,844 


Total. 


1  For  key  to  numbers  in  this  odnmn  see  p.  788. 
OBAVKILY  CLAY  LOAM   PHASE. 

The  gravelly  clay  loams  of  this  province  have  been  recognised  in  but  one 
locality  and  are  repres^ited  by  a  single  soil  type.  Owing  to  the  content  of 
gravel  the  structure  is  more  porous  than  that  of  the  normal  clay  loam  group. 
It  is  more  readily  permeated  by  moisture,  more  easily  maintained  in  a  favorable 
condition  of  tilth,  is  better  drained,  and  requires  a  somewhat  less  heavy  farm 
equipment  in  draft  stock  and  machinery.  While  adapted  to  a  rather  li^t 
type  of  general  farming,  it  is  suitable,  under  favorable  local  conditions,  to  the 
production  of  pears,  apples,  and  other  fruits,  and  vegetables. 

Medford  gravelly  clay  loam. — ^The  soil  is  dark  to  almost  black,  sticky  and 
compact,  and  from  18  to  24  inches  deep.  It  is  underlain  by  a  light-brown  to 
dark-brown  heavy  clay  loam  or  clay.  The  dark-colored  soil  material  may 
extend  to  a  depth  of  6  or  more  f^t  with  but  little  change  in  color  or  textura 
Considerable  wnter-wom  to  subangular  gravel  is  associated  with  the  type. 
Its  physiographic  features  usually  favor  irrigation.  Drainage  is  sometimes 
poorly  developed.  The  type  comprises  gently  sloping  valley  floors  and  repre- 
s^its  old  flood-plain  deposits.  It  is  traversed  by  minor  stream  courses,  but  is 
not  subject  to  overflow  or  erosion.  It  is  adapted  to  pears,  apples,  small  fruits, 
grains,  and  alfalfa. 
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Area  and  distrihuiion  of  the  graveUy  day  loam. 


SoUiiMDe. 

State  or  area.) 

Aortt. 

MwirordgnvvRyeUykMiB 

OregoD  4 

6,400 

1  For  key  to  number  in  this  column  see  p.  783. 
CLAT  LOAM   ADOBE  PHASE. 

Tbe  clay  loam  adobe  soils  of  this  province  are  of  widespread  occmrence 
throa^out  the  semlarld  portion  of  the  Pacific  coast  region. 

The  soli  Is  normally  of  compact  tough,  and  relatively  Impervious  character. 
Over  poorly  drained  areas  It  is  cold,  wet  and  late,  percolation  and  subdralnage 
taking  place  very  slowly.  It  Is  readily  puddled  and  upon  subsequent  exposure 
during  hot,  dry  periods  bakes  and  checks  to  a  pronounced  degree.  The  check- 
ing, however,  is  frequently  carried  so  far  as  to  develop  a  loose  snrfiice  condi- 
tion, which  arrests  loss  of  moisture  by  evaporation.  The  soil  has  an  exceedingly 
high  water-holding  capacity,  and  while  of  more  compact  character  and  more 
readily  puddled  than  the  soils  of  the  clay  loam  class  is  more  easily  maintained  in 
the  granular  condition  favorable  to  good  tillage  and  the  retention  of  moisture 
It  requires  a  heavy  farming  equipment  deep  plowing,  and  careful  management 

The  adaptation  of  the  clay  loam  adobe  phase  to  crops  depends  predomi- 
nantly on  the  soil  structure.  Where  not  maintained  in  a  granular  structure 
by  natural  or  cultural  means  the  soil  loses  moisture  quickly  and  is  of  exceeding 
refractory  character.  Under  favorable  conditions  it  is  better  adapted  to  gen- 
eral farm  crops  than  the  soils  of  the  clay  loam  group,  and  under  favorable 
local  conditions  of  drainage  and  climate  is  widely  utilized  for  the  production 
of  deciduous  fruits  and  vegetables. 

Where  Irrigated  the  clay  loam  adobes  require  but  little  water,  and 
under  Intensive  cultivation  they  are  used  successfully  for  the  production  of 
bruits  or  other  cultivated  crops  without  irrigation. 

Some  of  the  areas  mapped  are  highly  developed,  wine  grapes,  sugar  beets, 
small  fruits,  vegetables,  pears,  citrus  fruits,  and  alfalfa  being  the  principal 
products.  The  more  extensively  farmed  areas  are  devoted  mainly  to  the  small 
grains  and  sugar  beets. 

Danville  day  loam  adobe. — ^The  soil  is  a  dark  brown  or  black,  light-textured 
clay  loam  from  24  to  86  inches  deep,  with  varying  quantities  of  angular  frag- 
ments of  shale  or  other  rocka  It  is  underlain  by  a  light-brown  or  slightly 
reddish  brown  loam  or  clay  loam  of  somewhat  lighter  texture  than  the  soil, 
frequently  mottled  with  gray  or  yellow.  The  type  is  composed  of  alluvial 
stream  outwash  material  from  adjacent  adobe  hills  spread  over  vaUey  floors  by 
intermittent  streama  It  is  well  drained  and  gently  sloping.  The  soil  is  re- 
tentive of  moisture.    It  is  dry  farmed  to  hay,  graln^  and  fruit 

Dublin  day  loam  adobe. — ^The  soil  is  a  dark-brown  to  black,  heavy-textured 
clay  loam  from  18  to  24  Inches  de^,  carrying  small  fragm^its  of  shale  and 
other  rocks.  When  dry  and  cultivated  the  surface  has  a  reddish-brown  tint 
The  top  soil  is  underlain  by  a  compact  (day  loam  slightly  lighter  in  colm*  and 
grading  at  depths  of  4  to  5  feet  into  a  yellowish-brown  or  yellow  sandy  day 
loam  or  silty  loam  extending  to  a  d^th  of  6  feet  or  more.  The  topography  is 
slightly  rolling  with  gentle  slopes.  The  soil  is  well  drained  and  friable  under 
cultivation.    It  Is  dry  farmed  to  grain  and  hay  with  fair  yields. 

Marioopa  day  loam  adobe. — ^The  soil  is  a  dark-gray,  dark-brown,  or  nearly 
black  adobe,  generally  of  fine  silty  clay  loam  texture,  sometimes  carrying  con- 
siderable fine  gravel.  It  is  from  80  inches  to  6  feet  or  more  in  depth,  and  is 
usually  underlain  by  a  fine  sandy  loam  or  fine  sand,  and  occasionally  by  coarse 
sand  and  gravel.  The  type  occurs  about  the  edge  of  foothills  and  extends  into 
the  bottom  lands.  It  is  derived  largely  from  granitic  material.  It  is  retentive 
of  moisture  and  adapted  to  grain  crops  and  sugar  beets.  Where  favorably 
situated,  grapes,  orchard  fruits,  and  vegetables  can  be  grown.  This  is  an  ex- 
cellent loose,  friable  soil  if  irrigated  and  properly  cultivated,  but  assumes  a 
dense,  compact  refractory  structure  if  allowed  to  bake.  It  is  generally  free 
from  alkali. 

Oxnard  day  loam  adobe. — ^The  type  consists  of  a  compact  and  plastic  black 
or  dark-brown  clay  loam  adobe,  from  8  to  6  feet  or  more  in  depth,  and  under- 
lain by  heavy  loam,  sand,  and  sandy  loam  or  disintegrating  rock.    It  occurs 
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as  aUQTlal,  coUuvlal,  or  residual  material,  occupying  level  or  sloping  valley 
plains  and  rolling  foothllla  The  material  forming  the  soil  Is  derived  mainly 
from  abales  and  crystalline  rock&  The  soil  Is  difficult  to  till,  but  Is  retentive 
of  moisture  and  productive.  It  Is  usually  dry  farmed  to  grains  or  Is  devoted  to 
the  production  of  fruits,  sugar  beets,  or  v<q;tetable8  under  irrigation. 

Phoenkp  clap  loam  adobe. — ^The  soil  Is  of  pronounced  refractory  adobe  struc- 
ture, becoming  very  sticky  when  wet  and  baking  and  checking  upon  subsequoit 
ezpoBura  Water-worn  gravel  is  of  frequent  occurrence.  The  soil  varies  from 
12  to  90  Inches  in  depth.  This  layer  is  composed  of  stream  outwash  or  alluvial- 
fan  material  derived  from  sandstone,  shale,  and  to  some  extent  from  basalt. 
The  deeper  subsoil  is  residual  from  shale  and  sandstone.  This  soil  is  found  in 
the  Rogue  River  Valley,  Greg.  It  is  adapted  to  pears,  small  fruits,  and.  when 
Irrigated  and  of  favorable  depth,  to  alfalfa. 

PlacenHa  clay  loam  adobe, — ^The  type  consists  of  a  reddish-brown  or  brown, 
compact  adobe  soil  of  clay  loam  texture,  from  2  to  6  feet  or  more  in  depth, 
underlain  by  compact,  heavy  loam,  coarse  granitic  sand,  and  fine  angular 
gravel.  Briow  the  surface  foot  the  color  is  often  of  a  more  pronounced  red  and 
the  adobe  structure  more  evident  The  type  consists  mainly  of  alluvial-fan 
or  alluvial-slope  material  derived  from  disintegrating  granitic  rock.  It  occurs 
upon  rolling  hills  and  sloping,  elected,  and  somewhat  dissected  valley  plains, 
i«  well  drained  and  free  from  alkali,  and  is  usually  dry  farmed  to  grains  or 
devoted  to  fruits  under  irrigatioiL 

ForterwUle  olay  loam  adobe, — ^The  type  is  a  heavy,  dark-brown  clay  loam 
adobe,  from  2  to  6  feet  deep.  At  depths  varying  from  8  to  6  feet  the  subsoil 
becomes  light  brown  in  color  and  often  contains  a  high  lime  content  closely 
Kflembllng  mari  or  hardpan.  Metamorphic  rock  fragmoits  also  occur  through- 
out portions  of  the  subsoil,  and  in  places  the  surfiice  soil  closely  approaches  a 
stony  loam  adobe.  This  type  is  locally  known  as  **  dry  bog."  It  is  an  excelloit 
citrus  fruit  soil,  some  of  the  best  orchards  in  the  area  being  found  on  this  type. 

Stockton  ^tay  loam  adobe, — ^The  soil  is  a  black,  heavy  clay  loam  of  fine  silty 
texture  and  of  exceedingly  stiff,  dense,  adobe  structure  It  is  usually  about  8 
feet  in  depth  and  underlain  by  a  light-brown  or  yellowiiih  sllty  clay  loam  fre- 
quently separated  from  the  overlying  soil  by  a  thin  lay«r  of  white  calcareous 
clay  hardpan  free  from  alkali.  The  soil  puddles  readily  and  bakes  and  checks 
upon  exposure  when  not  cultivated  under  proper  moisture  conditions.  It  is 
exceedingly  sticky  and  of  a  stiff,  waxy  consistency  when  wet  The  soil  contains 
a  large  quantity  of  organic  matter  and  under  proper  cultivation  is  capable  of 
absovbing  and  retaining  a  large  supply  of  moisture  throughout  long  pc^oda  of 
drought  The  type  is  composed  of  old  alluvium  sediments  modified  by  weather- 
ing and  the  addition  of  organic  matter.  It  occupies  extensive  areas  of  the 
lower  valley  plains  and  is  either  treeless  or  else  supports  occasional  groves  of 
▼alk^  oak  and  lig^t  timber.  The  surface  is  nearly  level  and  drainage  some- 
what restricted.  The  soil  is  moderately  firiable  and  produces  excellent  yields  of 
grain,  hay,  and  general  farm  crops  under  careful  cultivation. 

Butter  dlay  loam  adobe, — ^The  type  consists  of  a  chocolate-brown  clay  loam 
with  pronounced  adobe  characteristics,  often  carrying  a  surface  mantle  of  2  or 
S  inches  of  a  grayish-brown  loam.  Drainage  is  good.  Grain  for  hay  is  the 
^ilcf  crop.  The  location  insures  protection  from  injurious  frosts,  and  where 
water  can  be  secured  for  irrigation  the  soil  can  be  used  for  citrus  fruits. 

Area  and  distribution  of  the  cHay  loam  adobes. 


Soil  name. 


SUteora 


Aons. 


Oznard  day  loun  adobe Caltfomla  9, 19, 30, 34 

elay  loam  ad<rtw  "  "* 


Stockton  day  loam  adobe 
PorteraviUe  day  loam  adobe 
Plaoentia  day  loam  adobe. . 

Suttor  elay  loam  adobe 

Dublin  day  loam  adobe 

Phoenix  day  loam  adobe. . . 
Danvllla day  loam  adobe. . . 


Total. 


GaUlbrnia8,4,19,21,23. 

GalifornJalS 

CalUornlalS 

California  9, 34 

r4difoniial3 

CalifomiaS 


Oregon  4 

GalffomiaS. 


76,680 
71,316 

33,882 

8,918 

1,600 

1,1&3 

676 

356 


348,540 


1  For  key  to  numbers  in  this  cdumn  see  p.  788. 
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Glat  Qboup. 

The  days  of  this  province  so  ftir  as  mapped  are  confined  to  broad  areas  of 
the  Sacramento  Valley  In  California. 

They  are  usually  of  heavy,  compact  structure  and  some  of  the  types  are 
poorly  drained  and  carry  excessive  quantities  of  alkali  salts.  Such  areas  are 
at  present  devoted  mainly  to  pasture,  although  portions  in  which  the  alkali 
content  is  insufficient  to  cause  injury  or  is  confined  to  the  subsoils  are  used  for 
the  shallow-rooted  grain  crops.  Irrigation  has  been  developed  only  to  a  small 
extent,  as  much  of  the  poorly  drained  or  alkaline  areas  can  be  reclaimed  only 
by  the  expenditure  of  large  sums  of  money. 

Better-drained  districts  are  utilised  mainly  for  pasture  or  for  the  production 
of  grains  without  irrigation,  though  grapes  and  alfalfa  can  be  grown  in  favor- 
able locations.  When  the  land  is  well  prepared,  with  thorough  cultivation 
and  irrigation,  it  may  be  used  for  alfalfa  and  ensilage  crops,  in  connection  with 
dairying  and  stock  raising.  Sugar  beets  may  also  be  grown  on  a  commercial 
scale,  but  at  a  cost  of  somewhat  greater  effort  than  upon  the  soils  of  Ulster 
texture. 

The  clay  group  as  a  unit  is  too  heavy  and  compact  in  structure  to  be  adapted 
to  the  production  of  fruits  or  vegetables,  except  for  local  or  home  use.  It  Is  best 
adapted  to  heavy  fiirming,  dairying,  and  stock  raising,  and  is  most  eoonomically 
utilised  in  tracts  of  moderate  size,  improved  where  necessary  by  artificial  drain- 
age, and  farmed  with  machinery  and  draft  stock  of  heavy  character. 

Capa^  ofay. — ^The  type  is  a  gray  to  grayish-brown  heavy  tenadoos  clay, 
about  8  feet  deep,  sometimes  tinged  with  red,  and  underlain  by  a  heavy  reddish- 
brown  or  yellowish-brown  clay.  The  surface  is  sometimes  covered  with  a  very 
shallow  deposit  of  light  loamy  character.  The  type  is  usually  of  refractory 
nature,  plastic  when  wet,  and  readily  puddled.  Occasional  slough  and  crepes 
which  have  cut  deep  channels  and  built  up  low  ridges  along  their  banks  by 
the  deposition  of  material  at  times  of  floods  break  the  surface.  The  levd 
topography  causes  the  natural  drainage  to  be  poor,  and  alkali  is  occasionally 
found  in  both  soil  and  subsoil  in  sufficient  quantities  to  be  harmful  to  crops. 
The  type  is  used  mainly  for  the  production  of  such  crops  as  grain  and  hay. 
Favorably  situated  bodies  are  adapted  to  alfalfa  and  forage  crops  under  Irri- 
gation. 

DiMniffon  cloy.— This  type  consists  of  a  sticky  gray  to  black  clay  about  3  feet 
deep  underlain  by  a  light-brown  to  brown  clay.  The  soil  is  inclined  to  puddle, 
assuming  a  yellowish  or  grayish  to  white  color  on  drying  into  a  hard  crust 
The  topography  is  comparatively  level,  the  surface  being  slightly  uneven,  owing 
to  the  presence  of  "  hog  wallow  "  depressions.  Areas  of  this  soil  occupy  a  posi- 
tion between  lower  overflow  basins  and  upper  valley  slopes  and  are  subject  to 
inundation  at  times  of  flood.  The  soil  is  formed  of  finer  material  derived  from 
shales  and  sandstones  deposited  from  flood  waters  and  modified  by  alluvial  wash 
from  adjacent  higher  slopes.  Alkali  is  usually  present  in  injurious  amounts. 
The  type  is  used  only  for  pasture.  Not  only  does  the  land  require  artificial 
drainage,  but  it  will  be  necessary  to  protect  it  from  overfiow  by  the  construction 
of  dikesL 

Esparto  clay. — ^The  soil  is  a  light-brown  to  dark-brown  day  from  2  to  3  feet 
deep  undelain  by  a  light-brown  clay  or  clay  loam,  becoming  lighter  in  texture 
at  a  depth  of  4  feet  and  grading  at  6  feet  into  a  silty  clay  loam  or  silt  loam. 
The  topography  varies  from  fiat  on  the  lower  levels  to  sloping  along  streams  and 
at  the  base  of  the  foothills. 

The  natural  drainage  is  fairly  good.  The  type  is  extensively  devoted  to  the 
production  of  dry-farmed  grain,  barley  being  the  principal  crop.  Alfalfa  is 
grown  on  a  small  area  under  irrigation.  Much  of  the  type  can  be  irrigated 
and  devoted  to  the  production  of  alfalfa,  sugar  beets,  forage  crops,  and  general 
farm  crops.  Fruits,  including  peaches,  apricots,  almonds,  figs,  and  grapes,  are 
grown  to  a  small  extent. 

Sutter  clay. — The  type  consists  of  a  few  inches  of  brown  clay  loam,  under- 
lain by  a  heavy  sllty  clay,  brovm  in  the  upper  section  and  grading  to  a  yellow- 
ish color  in  the  subsoil.  The  surface  has  a  uniformly  good  slope  and  Is 
traversed  by  occasional  stream  washes.  Some  grain  is  grown,  but  except  in 
seasons  of  heavy  rainfall  it  is  cut  for  hay.  Alfalfa  would  probably  succeed  on 
well-drained  areas  and  some  varieties  of  grapes  can  be  grown,  except  on  the 
highest  elevations. 

WUloica  clay. — ^The  soil  varies  considerably  in  texture,  color,  depth,  and 
structure,  merging  gradually  into    the  surrounding  types.    The  soil  consists  of 
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a  reddlsb-brown,  compact,  ImperTlous.  tenacious  clay  of  adobelike  structure, 
abont  6  feet  deep.  The  soil  section  Is  often  marked  at  this  depth  by  calcareous 
concretions  or  by  a  thin  stratum  of  calcareous-clay  hardpan.  The  type  occurs 
as  extensiye,  poorly  drained,  alkaline  areas,  barrel  of  tree  growth,  occupying 
lower,  nearly  level  valley  plains.  It  Is  more  or  less  subject  to  overflow  during 
the  rainy  season  and  Is  generally  devoted  to  grazing. 

Yolo  clay. — ^The  type  is  a  chocolate-brown  clay  6  feet  or  more  in  depth,  the 
subsoil  becoming  lighter  in  color  and  more  silty  in  texture  at  a  depth  of  3  feet. 
When  wet  the  soil  is  sticky  and  readily  puddled.  The  topography  Is  level  to 
undulating.  Drainage  over  the  greater  proportl(m  of  the  type  is  good,  although 
some  of  the  lower  lying  areas  where  alkali  is  found  would  be  improved  by  the 
use  of  tile  or  ditches.  Wheat  and  barley  are  the  principal  crops  grown. 
Alfalfa  Is  successfully  grown  on  this  type. 

Area  and  distrilmtion  of  the  days. 


Sou 


State  or  area.^ 


Aflras. 


willows  day... 

Oapayoiay 

Yob  clay: 

Esparto  day... 
Dunn^gan  oiay . 
Sutter  day 


California  2, 25. 

do 

....do 

do... 

California  12... 


46,976 
34,560 
20,888 

11,900 
8,576 
1,0M 


Total. 


182,284 


1  For  key  to  numbers  in  this  odumn  see  p.  738. 


SILTT  CLAT  PHASE. 


The  silty  clay  group  In  this  province,  so  far  as  recognized,  is  represented  by 
a  single  type  confined  to  a  single  locality.  Drainage  is  well  developed  and 
the  type  somewhat  more  friable  and  more  readily  maintained  In  good  tilth 
than  is  the  case  with  the  clay  monber  of  the  same  series.  The  soil  is  as  well 
or  better  adapted  to  heavy  fbrm  crops  than  the  clays,  and  is  more  suitable  for 
sorghum  or  other  forage  and  root  crops,  Including  sugar  beets.  Late  vegetables 
and  table  and  wine  grapes  are  also  grown.    A  heavy  farm  equipment  Is  required. 

Yolo  Hlty  cHay, — The  type  consists  of  8  to  6  feet  of  smooth,  silty  chocolate- 
brown  clay,  easily  handled  and  friable  under  cultivation.  The  topography  is 
flat  to  gently  undulating,  with  suflldent  slope  to  insure  good  natural  drainage. 
The  type  originally  supported  a  heavy  growth  of  oak  and  other  timber.  It 
ranks  as  an  unusually  productive  soil,  the  principal  crops  being  wheat  and 
barley.  Alfalfa  is  also  grown  to  a  limited  extent  Fruit  and  grapes  are  grown 
successfully  and  the  soil  seems  well  adapted  to  beans,  sorghum,  sugar  beets, 
Bgjrptian  com,  and  vegetables. 

Area  and  distribution  of  the  sUty  clay. 


Boil  name. 

State  or  area.» 

Acres. 

TdosfltT  dav 

California  25 

11,078 

I  For  key  to  number  in  this  eoluom  see  p.  788. 


SILTT  OLAT  ADOBE  PHASE. 

The  silty  clay  adobe  group  Is  represented  by  a  single  type  which  has  so  far 
been  mapped  In  one  area  of  limited  extent  Surface  drainage  and  underdraln- 
age  are  restricted  and  the  type  is  utilized  for  grazing  or  the  production  of  grains 
without  irrigation.  Where  typically  developed  It  should  not  differ  essentially 
in  crop  adaptation  or  in  equipment  required  from  the  silty  clay  soils. 

KirktDOod  aUty  <Aay  adobe. — ^Thls  type  consists  of  a  smooth  dark-gray  to 
nearly  black  silty  clay  of  marked  adobe  structure  sometimes  approaching  a 
hea\T  silty  clay  loam.  It  is  inclined  to  puddle  and  crack  and  diflicnlt  to 
handle  except  under  proper  moisture  conditions.  The  type  occurs  as  extensive 
bodies,  associated  with  soils  of  the  Coming  series  occupying  more  elevated 
separations.    The  surface  is  level  to  gently  sloping.    For  brief  periods  following 
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lieavy  rains,  a  water-logged  coodltlon  frequently  prevalla.  owing  to  inadeqvate 
underdrainage  dne  to  retarded  percolation  in  tbe  aubaoils.  The  type  is  de- 
voted to  grain  farming  or  grasing,  with  fairly  good  reaalta.  It  is  not  adapted 
to  fruits  or  other  crops  without  irrigation,  but  would  probably  become  sidtaMe 
for  the  production  of  pears,  alfalfa,  and  certain  other  farm  crops  and  fniiti 
under  favorable  drainage  and  irrigation  conditions. 


Area  and  diiMlutUm  of  the  Hlty  day  adobe. 

Boll  name. 

State  or  ana.> 

Acm. 

Kirkwood  sflty  day  adobe 

r^ff^HTilAHe 

l.SM 

1  For  key  to  number  la  this  column  see  p.  733. 
CLAY  ADOBE  PHASE. 

The  clay  adobe  soils  of  this  province  are  widely  distributed  throughout  the 
semiarid  regions  of  southern  Oregon  and  the  interior  and  coastal  districts  of 
California.  They  depart  but  little  from  the  clay  loam  adobes  in  structural 
features,  moisture-retaining  capacity,  and  crop  adaptation.  They  are,  however, 
more  frequently  poorly  drained  and  more  hlg^y  Impregnated  with  alkali  salts. 
They  are  well  adapted  to  general  farm  crops,  but  require  the  heaviest  kind  of 
farm  equipment  and  careful  management  A  large  proportion  of  the  areas 
covered  is,  owing  to  poor  drainage  or  to  lack  of  irrigation  facilities  and  to  the 
usual  well -developed  moisture-retaining  capacity  of  the  soil,  devoted  to  grazing 
or  dry  farmed  to  grains. 

The  clay  adobe  soils  are,  under  favorable  climntlc,  drainage,  and  cultural 
conditions  suitable  for  the  production  of  alfalfa,  and  citrus  fruits,  but  are 
scarcely  adapted  to  other  fruit  crops.  Winter  apples  are  grown  to  some  extent 
in  the  Rogue  River  Valley,  Oreg.,  but  are  less  successful  upon  soils  of  such 
extremely  heavy  character  than  pears.  Citrus  fruits  are  very  successfully 
grown  in  the  Portersville  district  of  California. 

Capay  clay  ado6e.— The  type  consists  of  a  dark-brown  or  grayish-brown 
clay  of  adobe  structure  about  3  feet  deep,  underlain  by  light-brown,  heavy  day 
often  resting  upon  a  stratum  of  coarse  sand  at  a  depth  of  6  feet.  The  type 
occupies  the  lower,  level  valley  plains  and  natural  drainage  is  often  deOdent. 
Alkali  is  frequently  present  in  sufficient  amounts  to  be  injurious  to  crops. 
The  native  vegetation  consists  of  grasses,  wild  oats,  and  various  alkali  weedSL 
Grain  is  the  principal  crop,  producing  favorable  yields  in  favorable  seaBons. 

Coker  clay  adobe. — The  l^pe  is  of  heavy,  compact  adobe  structure,  ranging  in 
depth  from  30  inches  to  6  feet  or  more.  It  Is  sticky  when  wet,  readily  puddled, 
and  checks  upon  exposure.  Subangular  to  water-worn  fragments  of  basaltic 
rock  are  occasionally  found  in  the  soil  section.  Drainage  is  generally  fairly 
well  established.  In  the  Rogue  River  Valley,  Oreg.,  the  type,  where  not  too 
shallow,  is  well  adapted  to  pears. 

Dublin  day  adobe. — ^The  soil  is  a  dark  slate  colored  to  black,  heavy  clay  loam 
from  12  to  16  inches  deep,  underlain  by  dark-brown  to  black,  compact  day. 
grading  at  3  to  5  feet  to  a  yellowish  or  ytilowish-gray  compact  clay  loam,  silty 
clay  loam  or  coarse  sandy  loam  with  occasional  pockets  of  gravel.  The  soil  fs 
less  friable  under  cultivation  than  other  adol>e  types  occurring  upon  the  hills. 

It  occurs  along  upper  vaUey  slopes  near  the  hills  and  over  flats  along  minor 
hill  streama  The  greater  proportion  of  the  type  is  comparatively  level  to 
gently  sloping.  Drainage  is  sometimes  deficient  It  is  of  alluvial  origin  and 
formed  by  mixture  of  wash  from  the  Diablo  clay  adobe  with  stream  alluvium 
from  the  same  source.  A  large  portion  of  the  type  carries  alkali  salts,  some- 
times in  excessive  amounts.  It  is  generally  treeless  and  devoted  to  dry  farm- 
ing to  hay  and  grain  or  to  pasturage. 

Medford  clay  adobe. — The  soil  is  normally  black,  heavy,  and  tenadous,  with 
an  adobe  structure.  It  usually  ext^ids  to  the  depth  of  6  or  more  feet  with 
but  little  variation  in  color  or  texture.  It  occupies  gentle  slopes  or  nearly 
level  areas.  Drainage  is  poorly  developed.  In  the  Rogue  River  Valley,  Oreg., 
it  is  devoted  to  apples,  pears,  and  to  alfalfa,  but  it  is  somewhat  too  heavy  to 
be  suited  to  apples. 

Meyer  clay  adobe. — ^The  soil  is  dark  in  color,  ranges  in  depth  from  6  inches 
to  6  feet  or  more,  and  is  of  adobe  structure.  The  subsoil  is  yellowish  brown 
and  in  local  spots  calcareous.  With  thorough  culture  areas  of  the  deeper  soil 
are  well  adapted  to  pears. 
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NofTnan  clay  adobe, — ^The  type  conststs  of  a  dark-brown  or  black  tenacious 
day  adobe  from  3  to  6  feet  deep,  which  puddles  when  wet  and  cracks  when 
dry,  sometimes  to  a  depth  of  2  to  3  feet  It  is  underlain  by  a  yellowish  or 
bluish,  mottled,  rather  Impervious  clay  or  clay  loam.  It  occupies  minor  de- 
pressions of  valley  plains  and  sometimes  is  encountered  in  the  foothilla  Drain- 
age is  poorly  established  and  the  type  is  subject  to  overflow.  It  is  alluvial  in 
origin,  the  material  being  derived  from  sandstones  and  shales.  Occasional  ac- 
cumulations of  alkali  occur.  It  is  devoted  to  graslng  and  dry  terming  and 
can  be  irrigated. 

Phoeniw  clay  adobe. — The  type  ranges  in  depth  from  12  inches  to  6  feet  or 
more,  often  carries  water- worn,  basiiltlc  gravel,  and  has  a  reddish  tint,  which 
becomes  darker  with  depth.  Rock  outcrop  is  frequent.  Drainage  is  ordinarily 
well  established,  except  over  low-lying  areas.  The  soil  represents  stream- 
outwash  material  derived  from  shales  and  sandstones  and  to  some  extent  from 
basalt,  the  deeper  subsoil  being  residual  in  origin  and  from  cougiomenite  rock. 
In  the  Rogue  River  Valley,  Oreg.,  the  type  constitutes  an  important  apple  and 
pear  soil,  being  better  adapted  to  the  latter  fruit 

PorteraffUle  day  adobe, — The  type  consists  of  a  heavy  clay  adobe,  ranging 
in  color  from  dark  brown  to  black,  and  in  depth  from  4  to  6  feet  It  is  known 
locally  as  **  dry  bog  "  from  Its  tendency  to  check  and  clod  when  dry.  The  dark- 
brown  color  is  more  pronounced  near  the  borders  of  the  clay  loam  adobe  of  the 
gravel  series.  This  type  occurs  on  the  lower  portions  of  the  foothills  below  the 
PortersvlUe  clay  loam  adobe  type.  On  account  of  its  topography  and  heavy 
texture,  portions  of  this  type  when  planted  to  citrus  trees  often  require  artificial 
drainage,  otherwise  it  is  considered  an  excellent  citrus  soil.  The  unirrlgated 
portions  are  dry  termed  to  grain. 

Redwood  clay  adobe. — The  soil  is  black  and  of  compact,  refractory  adobe 
structure.  It  becomes  ver^'  sticky  when  wet  and  bukes  and  checks  upon  ex- 
posure, but  under  favorable  moisture  and  cultural  conditions  is  of  moderately 
friable  character.  The  subsoil  is  of  black  to  dark-gray  or  drab  color.  The 
type  occurs  upon  low,  flat  plains  adjacent  to  stream  estuaries  or  salt-water 
tidal  marshes.  It  is  often  poorly  drained  and  subject  to  the  occurrence  of 
marine  salts  and  alkali.  Under  favorable  conditions  of  climate,  moisture,  and 
drainage  it  is  well  adapted  to  heavy  vegetables,  such  ns  cabbage,  onions,  cauli- 
flower, and  to  hay  and  grain  crops,  apples,  pears,  berries,  and  sugar  beets. 

Stockton  clay  adobe. — The  soil  couaists  of  a  chocolate-brown  to  nearly  black 
heavy  clay  loam  or  clay  adobe,  similar  to  the  Stockton  clay  loam  adobe  in  depth, 
character  of  underlying  material,  structure,  drainage,  and  other  general 
features.  It  differs  from  the  Stockton  clay  loam  adobe  in  its  somewhat  lighter 
color  and  lower  organic  matter  content.    It  is  a  productive  soil. 

WiUow»  clay  adobe. — This  type  consists  of  a  dense,  compact,  dark  chocolate 
brown  clay  of  adobe  structure,  free  from  gravel  and  6  feet  or  more  in  depth. 
The  lower  portion  of  the  soil  section  is  somewhat  lighter  in  color  and  marked 
by  calcareous  concretions  and  semlporous  concretions.  The  soil  becomes  very 
sticky  when  wet  puddles  readily,  and  bakes  upon  exposure  during  droughts. 
It  occurs  as  extensive  areas  covering  treeless  valley  plains  and  is  frequently 
poorly  drained,  subject  to  overflow,  contains  alkali,  and  is  cultivated  with 
dlfflculty.  With  artificial  drainage  and  careful  irrigation  and  cultivation  grains, 
alfalfa,  and  forage  crops  can  be  grown. 

Area  and  distribution  of  the  clay  adobes. 


Soil  name. 


willows  clay  adobe 

Stockton  day  adobe 

Capay  day  adobe 

Redwood  day  adobe. . . 

Dublin  day  adobe 

PoftannriUe  day  adobe. 

Meyw  day  adobe 

Coker  day  adobe 

Norman  day  adobe. ... 

PhocBlx  day  adobe 

Medfoid  day  adobe 


Total. 


State  or  area.i 


Oalifomla2,26 

California  12, 13,23. 

CalUomtaa6 

CaUlomia21 

Califomlas 

CaUfomUll,U 

Oregon  4 

do / 

CaUfomta2 

Oregon  4 

...Tdo 


>  For  key  to  numbers  la  thie  column  see  p.  733. 


Acres. 


141,184 

82,688 

31,332 

30,400 

14,848 

0,866 

8,900 

6,528 

6,306 

4,844 

768 


387,216 
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BIVBB  VLOOB-FLAIN  HATBBXAI.. 

The  soils  of  the  Rlyer  Flood  Plain  province  hare  beni  darived  from  a  great 
variety  of  materials  transported  and  worked  over  by  the  large  rivers  and  perma- 
neat  streams,  which,  during  high  stages  or  flood  seasons,  assort  and  spread  out 
the  soil  material  in  terraces  or  flood  plains  along  their  normal  channels.  The 
materials  have  thns  been  subjected  for  considernble  time  to  river  Influences 
and  the  poorly  established  drainage  of  bottom  lands,  with  the  result  that  the 
soils  have  general  characteristics  and  properties  not  possessed  by  other  groups 
of  soils. 

The  soils  of  this  province  occur  under  a  wide  range  of  climate,  varying  from 
extremely  humid  to  arid.  Some  of  the  streams  traversing  the  glaciated  regions 
of  the  northwest  are  of  exceptional  character  in  that  they  are  at  the  present 
time  carrying  and  depositing  sediment  contributed  by  active  glaciers,  while  in 
certain  parts  of  California  and  Oregon  large  quantities  of  sediment  are  in 
times  of  flood  contributed  by  the  erosion  products  of  hydraulic  mining 
operations. 

Some  of  the  soils  occupy  gently  sloping  to  undulating,  well-drained  terraces, 
situated  above  the  present  flood  plain.  Others  are  confined  to  the  recent  or 
present  flood  plains  and  are  poorly  drained  or  subject  to  overflow  where  not 
protected  by  levees. 

In  the  humid  areas  the  soils  of  the  province  are  devoted  mainly  to  grain  and 
hay  crops  and  more  intensively  to  hops,  potatoes,  truck  crops,  berries,  and  tree 
fruits.  Extensive  areas  are  still  uncleared  and  not  yet  utilized  for  agriculture. 
In  the  subhumld  and  arid  districts  they  are  quite  extensively  developed,  except 
where  subject  to  periodical  overflow.  Here  they  are  devoted  to  alfalfa,  small 
grains,  sugar  beets,  and  fruits  and  vegetables. 

The  soils  of  this  province  conetltute  the  most  important  types  of  the  truck- 
ing, asparagus,  pear,  prune,  sugar  beet,  and  other  special  industries  of  the 
Paciflc  coast. 

DESCRIPTION   OF  THE  SOIL  SERIES. 

Apaie  series. — ^The  soils  are  of  light-brown  or  reddish-brown  to  brown 
color  with  subsoils  consisting  predominantly  of  basaltic  and  siliceous  pebbles 
and  cobbles  with  the  flner  interstitial  material  ranging  from  gray  or 
light-brown  to  brown  color.  This  material  may  be  Indurated  or  partially 
consolidated  and  is  generally  separated  from  the  soil  by  a  thin  layer 
of  impervious,  ferruginous  hardpan.  The  series  occupies  comparatively  level 
to  sloping  valley  plains,  frequently  traversed  by  poorly  drained  intermittent 
stream  courses,  and  is  sparsely  timbered  or  treelesa  The  surface  varies  from 
smooth  to  irregular  and  is  marked  by  "  hog-wallow  "  mounds  and  depressions. 
Gravel  and  bowlders  occur  throughout  the  type,  sometimes  in  excessive  amounts. 
The  fragments  consist  mainly  of  basnltic  rock,  usually  rounded,  but  include  a 
large  proportion  of  snbangular  fragments  of  agate  and  chert.  The  members 
of  the  series  are  derived  from  old  alluvial  deposits  constituting  remnants  of  an 
early  valley  filling.  They  are  usually  well  drained,  but  owing  to  the  Impervious 
subsoil  material  lower  lying  areas  may,  under  irrigation,  require  artificial 
dniinage.  They  are  often  separated  from  lower  adjacent  alluvial  soils  by  ter- 
races. The  surface  topography  is  generally  favorable  to  the  distribution  of 
irrigation  water,  and  where  the  friable  surface  soil  is  not  too  shallow,  the  soils 
can  be  used  for  the  production  of  irrigated  crops. 

Anderson  series, — The  series  consists  of  reddish-gray  or  light-red  alluvial 
soils  occupying  valley-terrace  plains  of  recent  date  and  the  bottoms  of  inter- 
mittent stream  valleys.  They  usually  contain  snbangular  to  rounded  gravel 
and  Mre  underlain  at  less  than  6  feet  by  beds  of  stream  gravel  or  in  places  by 
compact  clay  and  clay  loam.  They  often  support  a  considerable  growth  of 
brush  and  timber.  The  surface  varies  from  level  to  sloping  with  frequent 
terraces.  Erosion  has  been  active  over  many  of  the  types.  The  soils  are  of 
porous  structure  and  well  drained,  although  the  lower  lying  bodies  are  sometimes 
subject  to  overflow.  The  series  is  of  alluvial  origin.  Where  not  too  gravelly 
they  are  adapted  to  the  production  of  peaches,  grapes,  pears,  prunes,  and 
small  fruits.  In  so  far  as  mapped  they  are  relatively  inextensive  and  of 
secondary  agricultural  Importance. 
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SoQname. 

State  or  aroa.i 

Acres. 

Acute  erav^Uy  flcmdv  \o9m 

OreKon4 

4,416 

gnyvlly  loam 

vSb ; 

24,704 

Total 

20,120 

>  For  k«y  to  number  In  this  oolumn  see  p.  733. 
Area  and  distribution  of  the  soils  of  the  Anderson  series. 

Sou  name. 

State  or  area.* 

Acres. 

AndentoD'f^Deffaivilyloam 

rallftm^lftl? 

3,520 

gravelly  loam. ....      .    .... 

do 

14,528 

Total 

18,048 

>  For  key  to  number  In  this  oolumn  see  ^.  733. 

Antelope  series. — In  character  of  underlying  gravelly  material,  the  oc- 
currence of  hardpan,  depth  of  soils,  and  location  the  members  of  this  series 
are  similar  to  the  Agate  soils.  They  are  distinguished  from  the  latter  by  the 
dark-brown  to  black  color  of  the  soil  material  and  by  their  lower  topographic 
position.  The  types  usually  occur  in  the  vicinity  of  intermittent  streams  and 
have  been  modified  by  alluvial  wash  from  more  elevated  soils,  and  by  deficient 
drainage.  The  soil  material  is  derived  mainly  from  basaltic  and  andesitic 
rocka  The  soils  are  fairly  well  drained  and  treeless.  On  account  of  the 
shallow  soil  and  hardpan,  they  are  not  very  productive. 

Area  and  distribution  of  t?ie  soils  of  the  Antelope  series. 


Sou 


state  or  area.i 


Acres. 


Antalopeolay 

day  adobe. 


Oie«m4. 


1,793 
2,428 


Total. 


4,224 


1  For  key  to  number  In  this  column  see  p.  733. 

Bear  series. — The  soils  are  reddish  brown  and  underlain  by  darker-brown, 
sticky  loam,  resting  upon  a  substratum  of  water-worn  gravels  and  sands  at  a 
depth  of  4  to  6  feet  or  more.  The  higher  lying  areas  are  well  drained  and  free 
from  overflow,  but  lower  lying  areas  are  subject  to  occasional  inunduation  dur- 
ing flood  periods.  The  series  occupies  river  flood  plains.  The  surface  is  gen- 
erally level  and  sometimes  gullied.  The  material  is  similar  in  origin,  topo- 
graphic position,  and  mode  of  formation  to  that  of  the  Sacramento  series.  The 
lower  lying  areas  support  a  growth  of  native  grasses.  The  soils  are  well  adapted 
to  alfalfa,  grapes,  stone  fruits,  truck  crops,  and  hops. 

Area  and  distribution  of  the  soils  of  the  Bear  series. 


Sou 


State  or  area.* 


Acres. 


Bear 


naTelly 
foam... 


sandy  loam. 


California  17. 
CaUfoinia  12. 


8,384 
10,818 


Total. 


10,200 


t  For  key  to  numbers  in  this  oolumn  see  p.  738. 
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Canuu  8eries,—The  aoUs  are  light  brown  to  dark  brown,  tbe  daiic  coloring 
being  quite  pronounced  upon  the  surface  over  local  areas,  and  contain  numerous 
amall  Iron  pellets.  The  subsoils  are  light  brown  or  brown  to  reddish  brown, 
shallow,  and  underlain  by  stratified  gravel  and  bowlders.  The  series  occupies 
recent  alluTlal  stream  terraces  of  level  to  gently  sloping  or  undulating  topog- 
raphy and  Include  alluvial  fan  material.  Basaltic  outcrops  and  angular  frag- 
ments occur  along  the  steeper  terrace  slopes.  Drainage  is  well  established  and 
In  places  excessive.  Both  soil  and  subsoil  usually  contain  variable  quantltlefl 
of  gravel  and  bowlders,  mainly  quartslte  and  basalt  The  soils  support  a  light 
stand  of  fir,  hemlock,  and  some  cedar.  Some  of  the  types  are  fairly  w^  adapted 
to  the  general  farm  crops. 

Area  and  dUiritmtion  of  the  90il9  of  the  Cama$  $eriea. 


Soil  name. 

State  or  area.i 

Acres. 

Oi«mr  ir»*^*lly  «mdT  loAin , 

Wfliihlngton  7 . .  

2.<M8 

rtfloy  cnveUy  loam 

do. 7 

513 

■miJtm 

do 

10,  IM 

Total 

I3,0M 

1  For  key  to  number  in  this  oolumn  see  p.  733. 

ChehaH$  «eHe<.— The  soils  are  of  recent  alluvial  origin,  occupying  stream 
valleys  traversing  the  humid  regions  of  residual  basaltic  soils  and  those  of  the 
Hoaqulam,  Melbourne,  Ck>pall8,  and  Montesano  series.  They  vary  from  gray  or 
drab  to  reddish  brown,  some  of  the  heavier  types  containing  very  much  organic 
matter  and  showing  a  dark-brown  to  black  color.  The  heavier  members  are  of 
compact  structure.  The  subsoils  vary  from  yellow,  gray,  or  mottled  to  light 
brown,  dark  brown,  or  reddish  brown  to  black  in  color,  the  heavier  members 
being  usually  of  compact  structure.  The  soils  of  this  series  are  derived  from  ma- 
terial eroded  from  the  silty  soils  occupying  the  uplands  and  redeposited  In  the 
river  valleys  by  flood  waters.  The  lighter-textured  soils  occui;  near  the  main 
stream  channels  where  the  coarser  material  was  laid  down  In  the  swifter  cur- 
rents, while  the  heavier  clay  or  clay  loam  occupy  the  broad,  shallow  basins, 
farther  back  from  the  streams,  or  estuary  deltas  which  remain  in  a  flooded 
condition  for  long  periods  after  each  freshet.  Most  areas  of  these  alluvial  soils 
are  at  present  subject  to  overflow  at  times  of  high  water.  The  topography  of 
these  valleys  Is  almost  level,  and  sloughs  or  abandoned  stream  channels  are 
frequent,  but  the  greater  proportion  of  the  land  has  a  sufficient  elevation  above 
the  present  stream  level  to  Insure  good  natural  drainage.  The  Ghehalls  soils 
are  very  productive. 

Area  and  distribution  of  the  soils  of  the  Chehalis  series. 


SoQ 


CbeliaUaloam 

slHyday 
clay  loam 

clay 

sU^day. 


Total. 


State  or  area.! 


Washington  5, 7.. 

do 

Washington?.... 
Washington  5,  7.. 
do 


Acres. 


2,304 
Ul,298 
34,560 

54,538 


347,808 


1  For  key  to  numben  in  this  column  see  p.  733. 

Columbia  series,— The  soils  range  in  color  from  gray  to  buff  and  are  dis- 
tinctly darker  when  wet;  they  are  generally  micaceous,  free  from  gravel,  and 
contain  a  large  amount  of  organic  matter.  Tbe  subsoils  are  similar  to  the  soil 
material,  showing  outcrops  of  yellow  and  brown  and  are  underlain  by  a  sub- 
stratum of  fine  sandy  material.  The  material  Is  derived  from  the  weathering 
of  basic  and  acid  igneous,  metamorphic,  and  sedimentary  rocks,  much  of 
which  has  been  transported  from  great  distances.  The  series  occupies  pre0»it 
or  recent  river  flood  plains  and  estuarlne  deltas.    The  soils  are  sometimes  sub- 
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Ject  to  overflow,  and  the  lower  depressions  are  poorly  drained.  The  surface 
varies  from  level  to  irregular,  and  sloughs  and  lagoons  are  of  frequent  occur- 
rence. The  soils  usually  support  a  growth  of  Cottonwood  and  willows  in  the 
vicinity  of  stream  channels.  Under  varying  climatic  conditions  they  are 
adapted  to  a  wide  range  of  crops,  including  hay,  grain,  truck  crops,  hops,  sugar 
beets,  prunes,  and  other  fruits. 

Area  and  distribution  of  the  soils  of  the  Columbia  series. 


Soil  name. 

State  or  area.^ 

Acres. 

OolmMftflHicl 

OillfonilalS 

OaUfonila  12, 16,36;  WMhiaf- 

tOQ  7. 

<M{f<mila9.  M.  17. 

1»«B 
ag,S06 

14,730 

Ilmmn4 

Am  ffn4j  iMBi 

Total 

30,«6 

>  For  kej  to  BOBbera  In  this  wtamn  see  p.  738. 

OoqvUle  series.—The  soils  are  light  reddish  brown  or  brown  to  dark  bluish 
gray,  and  usually  free  from  gravel.  Hie  heavier  members  often  show  a  dark 
or  black  color  when  wet,  due  to  accumulations  of  organic  matter  or  underlying 
or  Imbedded  strata  of  peat  They  are  underlain  by  subsoils  of  light-brown  or 
reddlsh-brovm  to  blulrii-gniy  or  drab  color,  ranging  In  texture  from  porous 
sandy  material  to  impervious  clays,  the  heavier  viaterial  being  frequent)^ 
mottled  with  iron  stains.  The  soils  of  this  series  occur  as  recent  alluvial  stream 
deposits,  derived  from  shales  and  sandstones.  They  occupy  flood  plains  of 
stream  valleys,  are  usually  timbered  or  covered  with  brush,  and  are  fre- 
quoitly  subjected  to  overflow.  The  heavier  members  are  poorly  drained  and 
marked  by  the  occurrence  of  swamp  and  marsh  vegetation,  including  willows 
and  rushes.  Under  favorable  conditions  of  drainage  and  cultivation,  th^  are 
adapted  to  the  production  of  grains,  hay  crops,  potatoes,  berries,  and  small 
fruits,  vegetables  and  leguminous  crops.  Tree  fruits  do  better  upon  the  adjacent 
upland  soila 

Area  0n4  d^tribuikm  of  the  soile  of  the  OoquiUe  series. 


soai 


state  or  aNa.^ 


OoqnmoMndyioau 

flue  aandy  loam. 

■atkwm 

iUty  olay  loam. . 


..do.., 
,.do... 


2,688 
4,186 
26,816 
8,330 


Ty>tal. 


43,660 


1  For  kej  to  nnmber  In  this  column  see  p.  733. 

Doty  series, — ^The  soils  are  lig^t  brown  or  y^lowish  brown  to  reddlrti  brown 
and  carry  rounded  gravel  and  cobbles.  The  subsoils  are  of  yellowish  brown  to 
reddish  brown  and  underlain  by  a  substratum  of  rounded  bowlders  and  gravel, 
mainly  of  basaltic  character  and  encountered  at  a  depth  of  3  to  6  feet.  The 
series  occupies  level  to  undulating  or  sloping  terraces  bounded  by  steep  terrace 
slopes.  Drainage  is  well  established  and  the  soils  are  free  from  overflow. 
Idke  the  Nasel  series,  they  represent  mainly  alluvial  deposits,  but  Include 
locally  some  colluvini  material,  derived  from  the  soils  of  the  Olympic  and 
Melbourne  series.  They  differ  essentially  from  the  Nasel  soils  In  the  darker 
color  of  the  top  soil,  a  larger  organic  matter  content,  and  in  the  predominantly 
coarser  character  of  the  substratum.  The  series  is  subject  to  humid  climatic 
conditions,  and  supports  a  forest  growth,  mainly  of  flr,  hemlock,  and  cedar. 
The  soils  are  adapted  to  oats,  hay,  potatoes,  and  dairying. 

7961»— Id 44 
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Area  and  distriJmtian  of-  the  soil  of  the  Doty  series. 


Sou  name. 

State  or  ana.i 

Acnt. 

Doty  sflty  eUj  kMm 

Wtffhlfict<m  7 

30.992 

I  For  key  to  number  <n  thJsoolnmn  see  p.  738. 

Eld  series.^The  soils  are  of  reddlsb-brown  to  red  color  and  of  heavy  sllty 
texture  with  occasional  iron  concretions  and  grareL  They  are  usually  friable 
under  cultivation.  The  subsoil  is  of  heavy  compact  character  and  silty  texture 
and  of  reddish-brown  to  gray  color  with  mottlinga  The  soils  are  alluvial  in 
origin,  the  material  of  which  they  are  formed  having  been  derived  from  the 
residual  soils  of  basaltic  hills,  in  some  cases  influenced  by  material  from  sur- 
rounding soils.  They  occupy  recent  stream  bottoms  and  lower  terraces.  The 
topography  is  level  and  drainage  well  established,  though  some  areas  would 
be  Improved  by  ditching  or  tiling.  The  soils  are  forested,  and  when  cleared  are 
adapted  to  hay  and  grain.  Where  well  drained,  potatoes,  truck  crops,  and 
fruits  can  be  grown. 

Area  and  distrilnttian  of  the  soil  of  the  Eld  series. 


SoUname. 

State  or  area.! 

Acres. 

KMffltyolay  loam 

Wadiln«ton5 

4,852 

1  For  key  to  number  in  this  column  tee  p.  781. 

Elder  series. — ^The  soils  are  dark  gray,  friable,  and  often  carry  considerable 
quantities  of  dark-colored,  water-worn  gravel.  The  subsoils  are  subject  to 
considerable  variation,  but  are  usually  of  light  texture,  stratified,  porous,  and 
often  gravelly.  The  soils  represent  reo^it  alluvial  material  derived  from  meta- 
morphic  rocks  occupying  stream  flood  plains  and  low«r  terraces,  traversing 
semiarid  valleys.  They  are  often  subject  to  overflow,  and  in  many  places 
forested  with  oak,  willow,  and  brush.  The  surface  is  level  to  slightly  ridiped 
or  eroded  and  is  frequently  marked  by  sloughs  or  stream  channela  The  soils 
are  often  defldent  in  moisture-retaining  capacity  and  subject  to  drought  The 
heavier  members  are  well  adapted  to  dry  farming  and,  under  irrigation,  suited 
to  the  production  of  alfklfa,' small  fruits,  vegetables,  tree  fruits,  and  certain 
types  to  sugar  beets. 

Area  and  distribution  of  the  soils  of  the  Elder  series. 


SoQ 


state  or  area.i 


Aoret. 


Elder  fine  aand... 

gravelly  fine  aandy  loam. 

silt  loam 

sUtyolayloam 


OaUftimiaS... 
OaUionilaie.. 

....do 

....do 


8,8>2 
1.800 


Total. 


1  For  key  to  numbers  in  this  column  see  p.  788. 

Elma  series.— The  soils  are  characteristically  of  a  light-brown  to  reddish- 
brown  color,  occupying  level  to  very  gently  sloping  alluvial  stream  terraces 
and  valley  slopes  along  small  streams.  The  subsoil  consists  of  light-brown  or 
brown  to  reddish-brown  material  of  porous  to  compact  structure,  frequoitly 
underlain  by  glacial  gravels  which  occasionally  appear  at  the  surface.  Th^  are 
derived  from  fine  material  washed  down  from  the  adjacent  upland  occupied  by 
the  silty  residual  soils  and  deposited  over  areas  originally  covered  with  ghidal 
gravels  and  worked  somewhat  by  colluvial  material.  The  soil  is  therefore 
alluvial  and  the  substratum  gladaL    In  some  areas  the  finer  material  has  beoi 
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laid  down  as  a  ahallow  alluylnm  covering  the  coarse  gravtily  deposits,  while 
Id  other  cases  the  silt,  clay,  and  fine  sand  have  become  mixed  with  the  i^cial 
material,  forming  a  soil  which  contains  a  large  amount  of  small  gravel  and 
small  rounded  cobbles  throughout  the  8-foot  section.  The  soils  of  this  series 
as  a  whole  have  good  natural  drainage  and  are  very  productive.  The  original 
covering  consists  chiefly  of  fir,  with  some  spruce,  cedar,  hemlock,  and  alder. 
Although  sometimes  inclined  to  drought,  the  soils  are  adapted  to  the  production 
of  tree  fruits,  potatoes,  oats,  and  hay  crops. 

Area  and  distri^tion  of  the  soiU  of  the  Eltna  series. 


Soil  name. 

state  or  ana.^ 

Aflres. 

•K|fnfc  pwMmny  tumAj  Inrnxn 

WashtngUmff 

8.684 

ioain 

do 

sisio 

Totil 

7,491 

>  For  key  to  number  in  thJs  ooluinn  see  p.  733. 

Bvan$  «eKe«.— The  soils  are  of  buff  to  light-brown  color,  micaceous,  and 
underlain  at  a  depth  of  3  to  6  feet  by  water-worn,  stratified  material,  consisting 
of  sands  and  gravels.  The  series  occupies  stream  bottoms  and  second  bottoms 
or  alluvial  valley  plains  of  recent  formation  and  traversed  by  intermittent 
streams.  The  soils  are  of  alluvial  origin,  derived  mainly  from  greenstone  and 
granitic  material,  usually  by  erosion  of  the  Tolo,  Siskiyou,  and  Barron  soils, 
deposited  as  low,  broad  alluvial  fan  or  as  flood  plain  material  by  streams,  often 
of  intermittent  character.  Th^  usually  support  a  forest  growth.  Drainage  is 
well  established,  but  low-lying  bodies  are  sometimes  subject  to  periodical  over- 
flow. 

Area  and  dMritmtUm  of  the  soil  of  the  Bvans  series. 


Soil 


State  or  area.> 


Aores. 


Bvans  fine  sandy  loam Oregon  4, 


1  For  key  to  nnmber  in  this  column  see  p.  783. 

'  Feather  series. — The  soils  are  of  light  reddish-brown  to  brown  or  dark* 
brown  color,  6  or  more  feet  in  depth,  with  but  little  variation  in  character  of 
material  other  than  the  frequent  occurrence  of  pockets  or  thin  strata  of  flue 
sand  and  fine  sandy  loam  in  the  deeper  portion  of  the  soil  section.  The  series 
occurs  upon  low,  fiat  areas  of  recent  or  present  river  flood  plains,  the  surface 
often  being  pitted  or  eroded  and  marked  by  sloughs  or  lagoons.  Drainage  is 
usually  deflcient,  and  the  types  are  frequently  subject  to  overflow  where  not 
protected  by  levees.  The  soils  are  of  alluvial  origin,  some  of  the  material,  how- 
ever, having  been  deposited  from  still  waters  in  overflow  basins.  Th^  occur 
under  semiarid  climatic  conditions  and  in  the  vicinity  of  the  streams  are  quite 
heavily  eroded.  Much  of  the  area  is  utilized  mainly  for  grazing,  but  where 
protected  from  overflow  the  soils  are  productive  and  adapted  to  a  wide  range 
of  crops,  including  alfalfa,  pears,  small  fruits,  and  truck  crops. 

Area  and  distriJmtion  of  the  soUs  of  the  Feather  series. 


Soflname. 

State  or  area.> 

Aonis. 

Feather  loam 

California  12 

8,704 

JStkii  .:::;;     :;::::..;..:. 

do 

8;  584 

Total 

13,388 

1  For  key  to  nombcr  in  this  column  see  p.  738. 
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FeHda  0eH6«.^Tke  aoilB  are  of  graylfllKbrown  to  dark-gray  color,  eftcn  beoom- 
iDg  black  when  wet  Th«y  are  free  from  grayel.  The  anbaoila  are  conqpact,  llgbt 
brown,  wltb  gray  mottUngs,  and  noderlain  by  a  aabstratum  of  oompact  atntUed 
allt,  day,  and  ioe  sand,  with  occasional  poeketo  of  rounded  gravel.  The  Mriee 
occupies  elevated  eroded  terraoea,  tra^vrsed  by  deep  stream  valleyv,  and  is 
iterived  from  basaltic  and  Hndesitic  material.  Drainage  is  good,  except  over 
occasional  low  areas,  and  the  soils  ure  prodnctlve.  Tree  fmits  and  general 
farm  crops  give  moderate  yields. 

Area  and  dUtHfmtion  of  the  $&a  ef  tKe  PelUa  smie8. 


Sou 


State  or  area.* 


WMhingtonT. 


Aom. 


U,«M 


1  For  key  to  numlMr  in  thto  oohmm  see  p.  7SS. 

OrMey  serie*. — ^The  soils  are  reddish-brown,  contain  water-worn  gravel* 
and  where  less  than  6  feet  deep  are  underlain  by  dark-brown«  reddish-brown, 
or  nearly  black  heavy  compact  subsoils,  with  intermittent  occurrences  of 
reddish  to  grayish  calcareous  iron  hardpan.  The  hardpan  is  of  less  dense 
and  impervious  character  than  that  underlying  the  snbsoils  of  the  San  Joaquin 
series.  The  series  occupies  level  to  gently  undulating  valley  piains,  including 
shallow  depressions  without  drainage,  and  was  originally  forested  with  various 
species  of  oak.  The  materials  forming  the  soils  consist  principally  of  late 
l^lelstocene  sediments,  modified  by  addition  of  recent  stream  allnvlum.  They 
are  derived  mnlnly  from  the  more  elevated  soils  of  the  San  Joaquin  series, 
hut  in  part  from  wnah  from  the  foothill  slopes.  The  heavier  memberv  of  the 
series  are  poorly  drained,  and  some  of  the  types  are  at  times  subject  tx>  over- 
flow. The  series  embraces  some  of  the  most  highly  prised  soils  of  the  r^on 
for  the  production  of  peaches,  pears,  apriosis,  prunes,  and  table  wine,  and 
raisin  grapes.  Extensive  areas  are,  however,  still  undeveloped  and  devoted 
chieQy  to  grazing  or  to  the  production  of  grains. 

Area  and  dietri^tion  of  the  ftoUe  of  the  Chridiey  eeries. 


Soa 


Qddlir  nady  toaa . . . . 

loun 

illty«lc7  loam. 


Total. 


State  or  area.^ 


GaUfomlaia. 

do 

«D 


Acres. 


as 


34,00 


^  For  iDBj  to  Buaber  in  thifooivmo  aea  p.  TSt. 

JE[4>nout  aariet.—The  soils  are  of  light  reddish  brown  color  and  are  underlain 
by  dark-red  subsoils.  Water-worn  gravel  is  sometimes  present  in  the  vicinity 
of  stream  courses,  but  is  not  of  general  occurrence.  The  surface  is  slightly 
«lopiag  and  drainage  is  fairly  well  established.  The  soils  are  of  alluvial  origin, 
and  occupy  stream  bottoms  and  recent  flood  plains  or  lower  terraces.  Thej 
are  utilized  mainly  for  pasture  and  hay  crops,  but  are  well  adapted  to  the 
growing  of  truck  crops,  alfalfa,  small  fruits,  and  deciduous  tree  fruits,  in- 
cluding flgs. 

Area  and  dietribution  of  the  soil  of  the  Honcut  series. 


Sou  name. 

Stete  or  area.^ 

Acres. 

HoQcnt  loam 

California  12 

3, 81ft 

>  For  key  to  number  in  this  column  see  p.  733. 
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Kelso  eeriea.—The  soils  are  grayish-brown  to  reddish-brown,  with  light- 
brown  to  reddish-brown  subsoils,  often  mottled  with  gray,  and  underlain  by  a 
substratum  of  stratified  gray  silt,  clay,  and  sand,  containing  pockets  of  fine 
water-worn  gravel.  The  series  occurs  as  comparatively  recent  alluvial  terraces, 
having  an  elevation  of  40  feet  or  more  above  the  present  flood  plains.  The 
topography  is  level  to  gently  undulating.  The  series  is  of  alluvial  origtn,  and 
formed  of  material  washed  from,  adjacent  soils,  in  part  glacial  and  in  part 
residual  from  basalt,  shale,  and  sandstone  rocks.  With  the  exception  of  few 
small  depressions,  the  drainage  is  good.  The  soils  are  retentive  of  moisture. 
The  forest  growth  consists  of  a  heavy  stand  of  fir,  with  a  scattering  of  hemlock 
and  cedar. 

Area  and  di8tri1>ution  of  the  soil  of  the  Kelso  series. 


Soflname. 

State  or  area.^ 

ACTOB. 

Kelflo  filty  clay  loam ...     

"Wnthitigton  7 , 

14,080 

1  For  key  to  number  in  thJa  column  see  p.  783. 

Lauren  series. — The  soils  are  reddish-brown  to  light  or  dark  brown,  the 
surface  being  strewn  with  soft  iron  pellets.  The  subsoils  are  of  light-brown  to 
brown  color,  sometimes  slightly  mottled,  and  underlain  by  a  porous  substratum 
of  stratified  sand  and  gravel.  The  series  occupies  elevated  terraces  lying  above 
presoit  stream  valleys  and  probably  of  alluvial,  though  posi^bly  of  marine, 
origin.  The  material  deposited  in  these  terraces  has  beoi  derived  mainly 
from  basaltic  rocks.  They  have  been  subject  to  considerable  erosion,  the  sur- 
face ranging  from  gently  sloping  to  undulating  or  rolling,  and  are  dissected  by 
deep,  narrow  stream  valleys.  The  soils  of  the  series  are  well  drained.  They  are 
deficient  in  power  to  retain  moistura  They,  however,  occur  under  humid  cU- 
matlc  conditions,  and  in  their  native  condition  support  a  growth  of  fir,  hemlock, 
and  cedar.  The  soUs  are  generally  productive  and  adapted  to  general  farming, 
v^etables,  and  tree  fruits,  according  to  type. 

Are^  and  distriJmtion  of  the  soils  of  the  Lanren  series. 


Soil  name. 

State  or  acea.1 

Acres. 

Tj«ffifn  ffpi^lom 

Wfi^^ff^ini  7  , .  .  .        ... 

33,016 
3S,040 
SO,  TBS 

pavelly  coane  iiaady  loam 

...7!So.T^..... 

fine  f»*»4y  loam 

do 

liKlcam. , 

do 

"'oS 

Total 

07,810 

>  For  key  tonumlMT  in  this  column  see  p.  788. 

lAvermore  series. — ^The  soils  range  from  a  light-brown  to  dark-brown  color, 
often  assuming  a  reddish  tinge.  The  subsoil  is  of  the  same  color  as  the  soil,  but 
lighter  in  texture  and  gravelly  in  the  lighter  members.  The  de^[)er  members 
have  more  compact  subsoils.  The  surface  is  comparatively  level,  although 
Interrupted  by  occasional  terraces  or  by  depreesicKis  of  former  stream  channels* 
The  soils  occupy  stream  terraced,  and  are  treeless  except  for  a  few  valley  oaka 
They  are  devoted  chiefiy  to  hay,  grain,  and  wine  grapes,  with  Ennall  areas  in 
tmtt,  alfalfli,  and  truck  crops. 
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Area  and  distrihutian  of  the  8oil$  of  the  }f arouse  series. 


BoUnune. 

State  or  WM.I 

Accet. 

LlTonnon  niTelly  MzidT  loam 

Oilifmitott 

0,600 

Kiwilykwm 

<lo 

S 

iiltTflii«fffpn<*7lMm......... .,.,.  .  .  ... 

do 

8S 

iQsm             '                                   

do 

i,ao 

•at  loam 

fl»H«nnil»  31 

a,  104 

cisylottm 

f^Hiflcnlaff 

576 

dmj 

do 

S,48 

Totel 

4B,S13 

I  For  kqr  to  nomlMn  ta  tlili  coliimii  tee  p.  7tt. 

Marouse  series, — ^The  soils  are  of  grayish  or  dark-gray  color,  usually  from 
2  to  3  feet  in  depth,  and  underlain  by  plastic  reddish-brown  subsolla  They 
occupy  flat  river  flood  plains,  are  poorly  drained,  and  subject  to  annual  orer- 
flow.  Alkali  salts  are  frequently  present  in  injurious  amounts  and  the  land 
is  generally  utilized  solely  for  grazing. 


Area  and  distHtmOan  of  the  soU  of  the  Marouse  series. 

Soil  name. 

State  or  ana.! 

Acres. 

f^iftvnlaia 

14,589 

1  For  key  to  nnmlMr  in  thii  oohmm  aee  p.  73S. 

MarysviUe  series, — ^The  soils  are  of  light-brown  color,  from  18  to  48  inches 
deep.  They  are  undeiiain  by  reddish-brown,  compact,  sticky  subsoils  of  heavy 
texture,  which  in  turn  are  underlain  by  a  mottled  gray  ferruginous  hardpan. 
The  hardpan  is  rarely  encountered  at  a  depth  of  less  than  40  inches  and  may 
not  occur  within  the  6-foot  section.  The  series  occupies  low,  nearly  level, 
treeless  valley  plains  of  semiarid  character  and  of  defldent  drainage.  Where 
not  protected  by  levees  they  are  sometimes  subject  to  overflow.  Underdrainage 
is  poorly  developed.  Where  protected  from  overflow  and  drained  these  soils 
are  adapted  to  alfalfa,  grapes,  and  fruits. 

Area  and  distrilmtion  of  the  sott  of  the  Mar^svUle  series. 


Son  name. 

State  or  area.1 

i-» 

Marytrtllft  tf t  loam 

Oalllomia  12 

•lOM 

1  For  key  to  number  in  tfaJaootomn  aee  p.  733. 

MayiDood  serfet.— The  soils  are  of  gray  or  grayish-brown  to  yellowish-brown 
color  and  friable,  although  some  of  the  types  are  inclined  to  become  puddled 
under  unfavorable  drainage  and  moisture  conditions.  The  lighter  members  are 
underlain  by  water-worn  gravels  at  a  depth  of  18  Inches  to  6  f^et  or  more.  The 
heavier  members  rest  upon  a  rather  compact  and  heavy  but  firlable  subsoil, 
usually  of  yellowish  or  yellowish-brown  color.  The  soils  consist  of  reworked  ma- 
terial derived  from  earlier  sedimentary  deposits  forming  high  terraces  In  fllled-in 
valleys.  The  soils  occupy  second  bottoms  and  comparatively  low  terrace 
plains  covering  valley  slopes,  and  are  frequently  marked  by  intermittent  stream 
channels.  The  topography  is  gently  sloping.  This  series  is  of  more  recent  date 
of  formation  than  the  related  Tehama  series,  which  it  resembles  in  certain 
features.  Some  of  the  members  are  occasionally  subject  to  overflow  by  flood 
waters  of  intermittent  streams,  but  are  usually  well  drained  and  free  from 
overflow.  The  soils  are  treeless  or  support  a  scattering  growth  of  valley  oak, 
or  in  the  vicinity  of  stream  channels  of  willow  and  cottonwood.  The  heavier 
members  are  retentive  of  moisture  and  well  adapted  to  dry  farming.  Under 
irrigation  the  series  is  suitable  for  a  wide  varied  of  crops,  including  alfalfa, 
tree  fruits,  and  small  fruits. 
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Area  and  dUtriJnttion  of  the  soils  of  the  Maytoood  series. 


SoUi 


State  or  araft.> 


Acret. 


Haywood  gnrtiHj  landy  loam, 
imeiand: 


■andyloam. 


fUtloam 

Mltyoiayloam.. 


Oalifomiaie. 

do 

do 

do 

do 


2,048 

8,570 

2,868 

884 


Total. 


14,918 


>  For  kaj  to  DmnlMr  In  this  oolniim  see  p.  788. 

Merced  series, — ^The  boIIb  are  of  dark-brown  to  dark-gray  or  drab  color,  with 
light  brown,  gray,  or  drab  snbsoHs.  Both  soil  and  subsoil  are  somewhat 
mlcaceons.  The  series  is  of  allnylal  origin  and  derived  mainly  from  granitic 
or  related  crystalline  rocks.  It  occupies  river  flood  plains  and  lower  terraces, 
usually  of  flat  surface.  The  soils  are  frequoitly  poorly  drained  and  subject  to 
overflow  during  times  of  high  water  and  oftoi  contain  injurious  amounts  of 
alkali  salta  Sloughs  and  remnants  of  former  stream  channels  are  of  frequent 
occurrence.  Where  protected  from  overflow  and  drained  the  members  of  the 
series  are  adapted  to  grain,  hay,  and  other  general  crops. 


Area  and  distrilmtion  of  the  soU  of  the  Merced  series. 

State  or  area.> 

Aorea. 

M«m4  Ml*y  clay  loam 

ruifornfftl8 

81,080 

>  For  key  to  number  in  tlili  cotninn  aee  p.  788. 

Mocho  series. — The  series  consists  of  light-brown,  dark-gray,  grayish-brown, 
or  drab  friable  and  porous  soils,  frequently  containing  water-worn  gravti  and 
varying  in  depth  from  1  to  6  feet  The  subsoils  are  extremely  variable  and 
usually  consist  of  alternating  layers  of  gravels,  sands,  flne  sands,  silty  fine 
sands,  silts,  and  clays,  the  latter  of  a  brown  or  black  color.  The  surface  is 
nearly  level,  althou^  occasionally  interrupted  by  abandoned  stream  channels. 
Drainage  of  the  lighter  types  is  excessive.  Small  amounts  of  alkali  are  some- 
times present  The  series  comprises  alluvial  flood-plain  and  alluvial  stieam- 
valley  terrace  soils.  They  are  largely  treeless,  except  for  a  little  oak,  sycamore, 
and  willow  along  the  streams,  and  are  used  for  pasturage  or  dry-farmed  grain 
and  hay.    Small  areas  are  used  for  truck,  fruit,  sugar  beets,  and  hops. 


Area  and  disttiJmtion  of  the  sotls  of  the  Mocho  series. 

Son  name. 

State  or  area.! 

Aoree. 

If Mihn  ■MlflT  1*^"*                                          

rvltrnrnlaS 

2,048 

Hnnfmny  loam ........*...- 

do 

sS 

Ravfllly  p^  mitly  loam 

:::::do:::.: ..: 

8.130 

do 

070 

Total 

0,372 

1  For  key  to  nomlMr  in  tliia  oolamn  see  p.  738. 

yasel  series.'-The  soils  are  dark  brown  to  black  and  contain  large  amounts 
of  organic  matter.  The  subsoils  are  heavy,  light  brown  to  yellow  and  gray, 
often  mottled,  and  underlain  at  depths  of  less  than  6  feet  by  a  compact  sub- 
stratum of  gravel  and  bowlders,  with  some  interstitial  sandy  material.  In 
some  types  the  subsoil  is  absent,  the  gravels  immediately  underlying  the  soil. 
The  soils  include  some  colluvlal  material  and  are  derived  mainly  from  the 
material  of  the  Melbourne  and  Olympic  series.  The  series  occurs  upon  old 
terraces  lying  along  streams  traversing  areas  of  Olympic  and  Melbourne  soils. 
They  lie  from  10  to  40  feet  above  the  valley  bottoms  and  are  above  overflow. 
The  surface  is  level  to  gently  undulating,  the  terraces  descending  to  adjacent 
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bottoms  or  lower  terraces  by  steep  slopes.  Drainage  is  well  establiabed.  The 
forest  growth  consists  of  fir,  hemlock,  cedar,  and  spruce.  The  soils  are  defldoit 
in  moistnre-retainlng  capacity,  and  subject  to  drought  during  the  summer 
season.  Under  favorable  moisture  conditions  they  are  adapted  to  oats,  hay,  and 
forage  crops,  potatoes,  small  fruits,  and  Tegetablee. 


Area  and  ai9tH}>uHon  of  the  saOe  of  the  Naeel  aeries. 

Soil  name. 

State  or  area.1 

Aeras. 

Naaei  crftTnIlT  oI»t  kwm 

WMtiHsfv"  7 

6,e66 

SS^&r!?:.v™::::::::::::::::::::::::::::::::::::::: 

do.r 

15,873 

To«tf 

tt,S2S 

>  For  key  to  number  In  thJe  oolamn  see  p.  788. 

Neal  aeries.— The  soils  are  light  brown  to  black,  from  1  to  3  feet  deep,  the  ma- 
terial extending  to  2  to  6  feet  or  more  with  but  little  change  in  character.  They 
are  usually  underlain  by  yellowish  to  brown  compact  subsoils  of  heavy  texture, 
resting  upon  gray  to  brown  shales.  The  lighter  colored  subsoils  may,  however, 
be  thin  or  wanting  or  may  be  replaced  locally  by  water- worn  gravels.  The  series 
occupies  flood-plaina  and  second  bottoms  of  recent  formation,  crossed  by  small 
streams  but  seldom  subject  to  overflow.  The  soil  material  is  of  alluvial  origin 
and  derived  by  erosion  of  greenstones,  basaltic,  granitic,  shale,  and  sandstone 
rocks.  The  subsoils  are  in  part  residual  from  the  underlying  shales.  The 
members  of  the  series  are  timbered  with  cettonwood,  willow,  etc,  and  occur 
under  subhumid  climatic  conditions. 


Area  and  diatHbution  of  the  aoUa  of  the  Neal  seriea. 

Mlmma. 

Mataorarea.1 

Aem. 

Neal  fl««  MTdr  loam 

Oraconi 

LStt 

^ckylflSn 

..^..::.::.,.:....:.:::..: 

IM 

S^SKwl!!;  :;:::::::::::::::::::!  i:;:!;;;:::i:;;:: 

<lo 

llS 

Total  

S»6S 

i  For  key  to  number  la  thiaoolama  aee  p.  7881 

Pa/dfo  Mrfa8»— The  soils  vary  in  oc^r  from  light  bvown  to  gray,  and  in 
texture  from  sand  to  a  clay  loam  adobe.  They  are  alluvial  in  origin  and  con- 
sist mainly  of  material  derived  frooi  shales  and  sandstones.  The  subsoils  are 
light  yellow  to  black.  The  lighter  types  occupy  the  valleys  of  small  streams 
and  the  margins  of  larger  streams,  while  the  heavier  types  occur  in  the  poorly 
drained  sections  usually  near  the  hills  bordering  the  valleys.  The  topography 
is  level,  the  soil  bodies  occurring  in  long,  narrow  strips  approximately  parallel 
to  the  streams.  The  larger  part  of  these  soils  is  well  suited  for  irrigation  and 
they  are  adapted  to  a  wide  range  of  crops,  including  vegetables,  fruits,  alfalfa, 
garden  seeds,  and  grains. 

Area  and  distribution  of  the  aoUa  of  the  Pajaro  aeries. 


Sottname. 

State  or  area.> 

Acres. 

PiilaroHn4 

QBlifomiaH. 
do 

390 

nandy  loam .                     

8,8« 

fine  aandv  loam 

do 

2,048 

loam 

do 

5^120 

silt  loam.. 

do 

1688 

ftlav  loam  adobe 

do 

4,800 

tXLty  clay '- 

do 

^m 

Total 

17,858 

1  For  key  to  number  in  this  oolumi 

a  aee  p.  783. 
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Puget  ieHea.—'The  soils  are  brown  to  grayiA  brown  or  drab  and  frequently 
mottled  wltb  iron  stains.  With  the  exception  of  the  lighter  members,  they 
are  of  rather  compact  and  tenacious  structure,  containing  a  large  amount  of 
oi^;anic  matter  and  are  usually  friable  under  cultivation.  The  subsoils  are 
light  brown  to  drab  or  gray,  marked  with  iron  stains,  and  in  the  heavier  mem- 
bers consist  of  compact  deposits  of  silt  and  clay.  This  is  underlain  by  a  flue 
sandy  substratum,  which  does  not  always  appear  within  the  depth  of  3  feet. 
The  series  occupies  flood-plains  in  the  vicinity  of  estuariee  or  stream  outlets. 
The  soils  are  of  alluvial  origin  and  derived  from  glacial  material.  The  lighter 
textured  soils  occur  near  the  main  stream  channels  where  the  coarse  particles 
are  laid  down  by  the  swifter  currents.  Farther  back  from  the  stream  the 
coarser  sandy  deposits  have  been  covered-  by  a  layer  of  fine  silt  laid  down  in 
the  quieter  waters,  while  in  low  depressions  where  flood  water  collects  the  sUt 
and  clay  sediments  are  usually  many  feet  deep  and  no  coarse  sandy  material  is 
found  in  the  subsoil  to  a  depth  of  3  to  5  feet  Tlie  soils  of  the  river  valleys 
often  support  a  growth  of  cedar  and  other  trees.  They  are  very  productive  and 
are  classed  among  the  very  best  soils  of  the  Puget  Sound  region.  Oats,  forage 
and  hay  crops,  truck  crops,  and  fruits  all  do  well. 


Area  and  distribution  of  the  soils  of  the  Puget  series. 


Sou 


State  or  i 


Acrw. 


Paget  floiB  sandy  kwm . 

sHtloam 

ailty  day  loam.. 
flUty  oiay 


Wadii]igt«B4,6,7. 

do 

Washlngton6 

Washingtoii4,A.... 


138k 70i 

100,170 

1,280 

88,  MB 


820,128 


1  For  key  to  numbers  in  this  column  see  p.  738. 

Sacramento  series, — The  soils  are  dark  gray,  drab,  or  black,  often  contain 
large  quantities  of  organic  matter,  and  are  6  feet  or  more  in  depth.  When 
the  material  is  less  than  6  feet  in  depth  the  subsoUs  are  variable  and  consist 
of  gravel,  sand,  or  heavy  compact  silt,  usually  drab  or  brown  in  color.  The 
series  occupies  stream  bottoms  and  river  flood  plains  often  marked  by  sloughs 
and  frequently  subject  to  overflow  where  not  protected  by  levees,  sometimes 
forming  extensive  fresh-water  "tule"  marshes.  The  lighter  members  occupy 
the  sli^tly  higher  elevations  of  natural  stream-built  levees.  The  surface  varies 
from  irregular  to  smooth.  The  material  consists  of  recent  alluvial  flood-plain 
deposits  from  shifting  stream  currents  or  from  slack  flood  waters  transported 
for  long  distances,  a  large  proportion  of  which  in  some  cases  consists  of  debris 
resulting  from  hydraulic  mining.  It  is  derived  predominantly  from  altered 
sedimentary  and  eruptive  rocks»  including  sLates*  schists,  diabase,  amphibolites, 
etc.,  and  includes  a  large  amount  of  material  from  granitic  or  other  quartz- 
bearing  rocks.  Alkali  salts  are  sometimes  encountered,  but  the  affected  areas 
are  small.  The  better  drained  types  support  a  vigorous  growth  of  vall^  oak, 
and.  In  the  vicinity  of  stream  courses,  a  dense  growth  of  sycamore,  cotton* 
wood,  willows,  vines,  briers,  and  shrubs.  Where  protected  by  levees  the  soils 
are  productive  and  adapted  to  the  intensive  production  of  sugar  beets,  truck 
crops,  beans,  hops,  potatoes,  and  alfalfa,  and  prunes,  pears,  and  other  fruits. 

Area  and  distribution  of  the  soils  of  the  Sacramento  series. 


Soil 


state  or  axea.^ 


Aoroi. 


Sacramento  sand 

sandy  loam 

coarse  sandy  loam., 
fine  sandy  loam..., 

loam 

silt  loam 

sllty  clay  loam 

day 

sUtyclay 

dayadooe 


CalUtonla  18,  28 

CaUfomialS 

do 

Cailfoinia  12, 18, 26 

California  17 

California  2, 12, 13, 16, 17, 18, 26.... 
Califomla  2, 16, 26;  Washington  7.. 

Callftniia423,25 

CaUfomia2,25 

Ca^omiaS 


7,488 

4,864 

26,304 

36,776 

4.480 

177,920 

100,928 

212,928 

32,576 

29,962 


Tetel. 


L216 


^  For  key  to  nombers  in  this  column  see  page  788. 
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Salem  series. — ^Tbe  soils  are  dark  brown  to  black  in  color  and  underlain  by 
compact,  reddisb-yellow  subsoils  or  by  sands  and  grayels.  Tbe  aeries  occurs 
upon  level  valley  plains  and  stream  bottoms  as  recent  alluvial  d^;)oeitB,  wbicb 
are  derived  from  basaltic  rocks.  Grains,  fruits^  truck  crops,  and  bops  are  tbe 
principal  crops.  Some  of  tbe  types  are  forested.  Tbe  sols  are  well  drained, 
but  occasionally  subject  to  overflow. 

Area  and  distrihutUm  of  the  sMs  of  the  Salem  series. 


Soil 


state  or  area.^ 


frnT^y  sandy  loam.. 

nna  sandy  loam 

giaTellyioam 


sUtI 
day  loam, 
day  adobe. 

Total.. 


Oregon  4. . . . 
Oregon  4, 5. . 
Oregon  5*... 

do 

Oregon  4 — 
do 


3,904 

u,iao 

78,660 
4,736 
4,358 


111,680 


^  For  key  to  namben  in  this  oolomn  see  p.  783. 

SdUnas  series. — ^The  soils  vary  from  ligbt  or  dark  gray  to  black,  and  from 
90  incbes  to  6  feet  or  more  in  deptb,  sometimes  carrying  gravd  from  granites, 
scbists,  gneiss,  and  otber  rocks.  Tbe  subsoils  are  of  ligbter  gray  color,  com- 
pact and  beavy,  and  usually  underlain  by  a  substratum  of  ligbt-colored,  porous 
sands  or  sandy  loam&  In  certain  areas  tbe  subsoil  is  wanting,  tbe  soil  teeting 
directly  upon  granitic  rocks,  wbile  in  otber  areas  tbe  beavy  subsoils  are  under- 
lain by  stratified  water-worn  gravel.  Tbe  soils  occupy  river  terraces.  Sugar 
beets  and  grains  are  extensively  grown. 

Area  and  distrilmiion  of  the  soils  of  the  Salinas  series. 


SoUname. 

State  or  araa.1 

Acres. 

flAiinwi  ^f^y  loam  adobe 

pAHfnnila  10.    

18,400 

clay  adobe 

do 

11,580 

Total 

29,980 

1  For  key  to  number  in  this  column  see  p.  788. 

Bams  series. — ^Tbe  soils  are  of  llgbt-brown  to  dark-brown  color,  free  from 
granitic  material,  and  of  friable  i(tructure.  Tbe  subsoils  are  similar  to  tbe  soil 
in  color,  but  of  beavy  texture  and  ratber  compact  structure.  Tbe  series  occu- 
pies vall^  plains  or  second  bottoms  of  sloping  to  undulating  topography, 
traversed  by  small  intermittent  mountain  streams.  The  soils  are  well  drained, 
free  from  overflow,  and  usually  timbered  where  not  farmed.  Tbe  soil  material 
is  of  alluvial  origin,  and  derived  mainly  from  greenstone  and  sandstone,  with 
some  material  from  basalt  The  members  occur  under  conditions  of  a  subhumid 
climate  and  are  usually  well  adapted  to  Irrigation. 

Area  and  distribution  of  the  soU  of  the  Bams  series. 


SoUname. 

State  or  area.i 

Acres. 

Rfinif  lOAlll . . . . , . , , -  - - 

Oregon  4 

4,672 

>  For  key  to  nomber  In  this  column  see  p.  738. 

Banta  Rita  series.— The  soils  are  gray  to  dark  drab  or  nearly  black,  fre- 
quently containing  pockets  of  flne  sand  and  gravel,  and  underlain  by  dark  gray, 
brown,  or  drab,  heavy,  silty  subsoils.  The  series  occupies  comparative  level 
valley  plains,  traversed  by  intermittent  streams,  the  surface  being  sometimee 
InterruptlBd  by  low  ridges  and  depressions  which  mark  old  stream  courses. 
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The  natural  drainage  In  many  cases  is  poor,  and  in  order  to  secure  the  best 
results,  ditch  or  tile  drains  are  necessary.  In  much  of  the  area  of  these  soils 
alkali  l8  found,  the  quantity  in  some  places  being  sufficient  to  injure  crops. 
The  soils  are  of  alluvial  origin  but  have  been  modified  considerably  by  swampy 
conditions.  The  materials  forming  the  soils  are  calcareous  shale  and  sandstone. 
The  types  are  generally  treeless  and  marked  by  swamp  vegetation.  They  are 
utilized  mainly  for  pasture  or  are  dry  farmed  to  hay,  grain,  hops,  sugar  beets, 
and  fruit 

Area  and  distribution  of  the  soils  of  the  Banta  Hita  series. 


Sou 


State  or  area.^ 


ACTM* 


Rita  loam 

sflty  day  loam, 
day  adobe 


OallfondaS. 

....do 

....do 


883 
1,844 
3,4M 


Total. 


5,633 


^  For  key  to  number  in  this  oolunm  see  p.  733. 

Sifton  series. — The  soils  are  dark  brown  to  gray  or  black,  frequently  gravelly, 
and  contain  a  high  proportion  of  organic  matter.  The  subsoil  has  a  coarse,  por- 
ous structure,  and  consists  mainly  of  rounded,  stratified  gravels  and  cobbles,  with 
but  a  limited  amount  of  interstitial  material.  The  series  occupies  old  alluvial 
or  marine  elevated  terraces  bordering  present  river  valleys.  The  surface  is 
level  to  gently  undulating  and  marked  by  low  mounds  and  ridges.  Drainage 
is  excessive  and  the  soils  are  subject  to  drou^^t,  although  they  appear  to  have 
at  some  time  been  modified  by  conditions  of  deficient  drainage.  The  areas 
occupied  by  the  series  are  sparsely  timbered  and  locally  known  as  prairies. 
The  soils  are  devoted  quite  extensively  to  prune& 

Area  and  distribution  of  the  soU  of  the  Sifton  series. 


Boll 


state  or  area.' 


Acna. 


Sifton  giav^y  sandy  loam Washington  7 


11,630 


*  For  key  to  number  in  this  oolunm  see  p.  783. 

Tassajero  series. — ^The  soils  are  dark  brown,  slightly  mottled  with  gray, 
and  frequently  assume  a  reddish  tinge  over  cultivated  areas.  The  subsoils  are 
heavy,  slightly  lighter  in  color,  and  underlain  at  a  depth  of  4  to  5  feet  by  a  dark- 
brown  to  nearly  black,  heavy,  compact  substratum.  The  surfoce  is  generally 
level  or  gently  sloping,  and  the  soils  well  drained,  containing  little  or  no  alkali. 
The  members  of  this  series  are  composed  of  alluvial  material  derived  from 
sandstone  and  shale  material.  They  occupy  narrow,  intermittent  stream 
valleys  and  have  been  deposited  by  stream  waters.  The  series  is  practically 
treeless,  except  for  nn  occasional  valley  oak.  The  soils  are  dry-farmed  to  hay 
and  grain,  with  a  few  small  tracts  In  fruit. 

Area  and  distribution  of  the  soU  of  the  Tassajero  series. 


Soil  name. 


State  or  area.* 


Acres. 


TassiOero olay  loam I  California  8. 


1  For  key  to  number  in  this  oolunm  see  p.  733. 


Tehama  series. — ^The  soils  are  of  yellowish-brown  or  reddish-gray  color,  com- 
pact structure,  and  under  efficient  cultural  methods  fairly  friable.  The  sub- 
soils are  of  heavy,  compact,  and  impervious  structure,  but  without  true  hard- 
Iian  stich  as  occurs  bonenth  the  Rtnldiug  soils,  although  underlain  by  a. compact 
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snbBtnitum  of  sand,  silt,  clay,  and  gravel.  Tfaey  differ  little  in  color  from  the 
Mil.  They  represent  old  alluvial  deposits  occupying  treeless  plains,  at  present 
somewhat  elevated  above  minor  stream  courses,  and  are  marlced  by  terraces 
and  '*hog  wallows."  Erosion  has  been  moderately  active.  THe  series  is 
usually  well  drained  and  devoted  to  dry  farming  to  grains.  Under  irrigation 
the  soils  are  adapted  to  alfalfa,  truck  crops,  and  flruita 

Area  and  diatribution  of  the  9<Me  of  the  Tehama  eeriee. 


Soilnaine. 

State  or  ares.! 

Am. 

TthMiMi  ffuvfllly  loam 

ni^lfArnli^  1<^ 

4,012 
29,888 

dltloom 

do 

day 

do 

i,ae 

Totol 

85,456 

1  For  key  to  number  In  this  oolomn  see  p.  73S. 

Toutle  series. — The  soils  are  grayish  brown,  light  brown,  or  light  gray  in 
color,  some  of  the  types  containing  small,  iron-cemented  pellets.  The  subsoils 
are  of  light-gray  to  light-brown  color.  The  series  consists  of  porous,  stratifled 
stream-terrace  deposits,  derived  from  glacial  outwasfa  material  consisting 
principally  of  pumice,  and  of  vesicular  basaltic  and  andesitic  fragments.  The 
material  hns  been  deposited  along  stream  courses,  which  formerly  provided  an 
outlet  for  the  glacial  waters  or  melting  ice.  The  soils  occupy  vall^  terraces 
of  level  to  undulating  character,  ftree  from  overflow,  and  are  forested  principally 
with  fir,  hemlock,  and  cedar.  Drainage  is  well  established  and  in  tlie  types 
of  coarser  texture  is  excessive. 

Area  and  distrihution  of  the  soits  of  the  Toutfe  series. 


SoUi 


State  or  araa.1 


Aons. 


Toutle  gravelly  ooane  sand . 

very  fine  sand 

ooavae  sandy  loam. . . 


Washington?. 

do 

....do 


10,340 
2,801 


Total. 


U,8M 


*  For  key  to  number  in  this  oolumn  see  p.  788. 

Vina  series. — The  soils  are  dark  gray  to  chocolate  brown  in  color,  carrying 
andesitic  gravel  and  bowlders  and  underlain  in  places  at  less  than  6  feet  by 
indurated  and  andesitic  bowlders  and  gravel  or  occasionally  by  finer  sedinan- 
tary  material  derived  from  volcanic  tufaceous  deposits.  The  soil  consists  of 
recent  alluvial  deposits  occupying  flood  plains,  the  material  being  formed 
mainly  by  erosion  of  the  Tuscan  soils.  The  members  of  the  series  are  some- 
times  subject  to  overflow  and  poorly  drained.  They  often  8uiq[)ort  a  growth  of 
native  trees  consisting  of  valley  oak,  willow,  and  cottonwood.  Dry  farming  to 
grains  is  the  principal  form  of  agriculture,  but  where  not  too  shallow  most 
of  the  types  are  well  adapted,  with  irrigation,  to  the  production  of  alftdfa, 
grapes,  tree  and  small  fruits,  and  truck  cropa 

Area  and  distribution  of  the  soils  of  the  Vina  series. 


Sou 


State  or  area.1 


Aores. 


Vina  fine  sandy  loam . 


day  loam. . . 
day  adobe. , 

Total 


California  10. 

do 

do 

do 


8,768 
5,440 
0,848 
4,938 


25,984 


i  For  key  to  number  in  this  oolumn  see  p.  733. 
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THE  SOIL  TYPES  AND  THfilB  USB. 

Sand  Gboup. 

The  agencies  active  in  the  formation  of  the  soils  in  most  of  the  larger  flood 
plains  in  this  province  are  more  favorable  to  the  deposition  of  the  finer  sedi- 
ments. The  more  extensive  areas  of  the  coarser  material,  consisting  predomi- 
nantly of  the  various  grades  of  sand,  are  most  commonly  developed  immediately 
along  the  stream  courses,  where  they  are  subject  to  OTerflow.  They  are  nsnally 
barren,  nonagricultural,  and  in  many  places  of  wind-blown  character.  Such 
areas  have  been  generally  mapped  as  Riverwash.  The  better  types  of  the  sand 
group  in  the  River  Flood  Plains  province  of  the  Pacific  Ooast  r^on  are  thus 
confined  to  rather  small  areas.  They  occur  along  the  recent  flood  plains  of 
streams  traversing  the  interior  and  coastal  valleys  in  California. 

The  soils  of  the  group  are  of  loose,  porous  structure,  are  often  wind-blown, 
where  not  protected  by  trees  or  other  vegetation,  deficient  in  organic-matter 
content,  and  of  low  moisture-retaining  capacity.  Lower  lying  areas  are  fre- 
quently subject  to  overflow  where  not  protected  by  levees,  but  the  soil  is  other- 
wise well  drained.  Except  under  favorable  natural  conditions  of  moisture  sup- 
ply, they  require  frequent  irrigation.  They  are  easily  tilled,  and  where  irrigated 
or  of  good  moisture-retaining  capacity  and  not  subject  to  overflow,  are  adapted 
to  early  stone  fruits,  grapes,  early  small  fruits,  and  truck  crops. 

Under  irrigation  a  copious  water  supply  is  necessary,  as  much  water  is  lost  by 
seepage.    Frequent  cultivation  is  also  necessary  to  conserve  moistura 

Relatively  small  areas  of  the  soil  are  successfully  utilized  for  the  production 
of  early  peaches,  cherries,  i^pricots,  almonds,  and  table  or  raisin  grapes.  The 
yields  of  fruit  or  early  vegetables  are,  however,  lighter  than  upon  the  heavier 
textured  soils,  and  are  obtained  at  greater  expense  in  cultivation  and  fertiliza- 
tion.   This  is,  offset  to  some  degree  by  earllness  of  maturity. 

The  group 'requires  light  farming  equipment,  and  is  not  adapted  to  general 
farming  or  to  the  heavier  or  later  vegetables  or  fruits. 

Columbia  sand. — ^The  soil  consists  of  a  light-gray  to  grayish-brown  sand  of 
loose  porous  structure.  The  subsoil  is  of  similar  color  or  slightly  lighter  than 
the  surface  material  and  differs  but  little  from  it  in  texture  or  structure.  The 
deeper  portions  or  substratum  may  be  of  porous  gravel  or  occasionally  of  loam 
or  silt  loam.  The  type  is  of  recent  alluvial  origin  and  occupies  areas  of  stream 
bottoms  or  lower  terraces  of  limited  extent.  The  surface  is  in  places  barren 
of  vegetation  and  wind-blown;  in  others  the  soil  supports  a  heavy  growth  of 
forest  trees,  vines,  and  brush.  It  is  derived  from  a  wide  variety  of  igneous, 
metamorphic,  and  sedimentary  rocks.  Lower  lying  areas  are  subject  to  over- 
flow and  the  type  is  deficient  in  organic  matter  and  in  moisture-retaining 
capacity.  Where  protected  from  overflow  and  favored  by  climatic  conditions 
or  by  facilities  for  irrigation,  it  is  adapted  to  early  truck,  vine,  and  tree  fruits. 
It  is  utilized  mainly  for  the  prodnctton  of  raisin  or  table  grapes,  peaches, 
cherries,  and  apricots. 

Pmfaro  S0nd, — The  type  consists  of  a  loose,  Incohereat,  light-brown  sand,  6 
feat  or  more  in  depth,  mixed  with  fine  gravel  and  silt  It  is  derived  mainly 
from  sandstones  and  shales.  The  type  is  porous  and  is  too  dry  fbr  orchard 
purpoBts.  The  surface  is  level.  Willows,  weeds,  and  native  grasses  are  the 
oommon  vegetation. 

Sacramento  aand. — This  is  a  loose,  incoherMit,  medium  to  fine  sand  of  light- 
gray  to  dark-gray  color,  extending  to  a  depth  of  2  to  6  feet  or  more.  Where  of 
less  depth  than  6  feet  it  is  underlain  by  stratified  sediments.  It  is  usually  asso- 
ciated with  breaks  in  river  levees  or  points  at  which  flood  waters  leave  the 
strean  channels,  and  where  accumulated  is  the  first  product  of  depoirition.  The 
surface  is  marked  by  mounds  or  ridges,  and  may  be  barren  of  vegetation  or 
covered  with  a  growth  of  young  cottonwoods  or  willows.  It  is  of  little  agricul- 
tural value  and  requires  protection  from  overflow  and  leveling,  in  which  case 
favorably  situated  bodies  may  in  time  be  rendered  capable  of  cultivation  to 
Intertilled  truck  crops. 
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Area  and  distribution  of  the  sands. 


SoaiMune. 



State  or  am.1 

Aom. 

nifTTiT'MtlfO  Wld 

^-■lifornia  W  » . . 

7,«8 

n^n»M*fHMl... 

CaUfoniialS 

'■SS 

Pataromid 

r^llmnia  M 

Total 

0,210 

>  FfH'  kej  to  numbers  in  this  column  see  p.  733. 


GBAVELLT  00AB8E  SAND  PHASE. 


The  gravelly  coarse  sand  has  In  this  province  been  encountered  in  one  atea 
and  is  represented  by  a  single  soil  type  covering  a  small  area.  It  is  of  loose, 
porous,  leachy  structure,  droughty,  and  except  in  the  immediate  surface  defi- 
cient in  organic  matter.  It  has  not  been  developed  to  any  extent  AlUiough 
occurring  in  a  humid,  heavily  forested  region,  irrigation  would  iHrobably  he 
necessary  to  render  crop  yields  certain  or  profitable,  although  the  production  of 
early  truck  crops  may  prove  possible  under  intensive  methods  of  cultiTation. 

Toutle  ffravelly  coarse  sand. — ^The  soil  is  a  gray  to  grayish-brown  coarse  sand 
of  porous  structure,  10  to  12  inches  deep,  containing  a  considerable  amount  of 
rounded  pumice  or  andesitic  and  basaltic  gravel.  The  soil  is  usually  covered 
with  2  or  8  inches  of  organic  matter,  imparting  a  dark  color  to  the  surface. 
The  subsoil  is  an  ashy  gray,  coarse,  incoherent  sand,  containing  a  larger 
quantity  of  glacial  gravel,  cobbles,  and  bowlders  than  the  soil.  Small  quan- 
tities of  white,  silty  rock  flour  often  occur  in  the  soil  and  subsoil.  The  type 
occupies  low  terraces  with  steep  slopes  and  has  a  level  to  gentiy  undulating 
topography.  The  natural  drainage  is  thorough  and  sometimes  excessive,  and 
the  type  subject  to  drought  Below  the  immediate  surfiice  the  organic  matter 
content  is  low. 

Area  and  distritution  of  the  gravelly  coarse  sand. 


Soil  name. 

Stoteorana.! 

AfiKB. 

Tootle  ffrayeUT  ooame  oand 

WMhtngton  7 

10,240 

1  For  key  to  number  in  this  oolumn  see  p.  78S. 
Fine  Sand  Gboup. 

The  fine  sands  of  the  River  Flood  Plains  and  River  Terraces,  so  far  recog- 
nised, are  confined  to  two  soil  series  mapped  extensively  in  the  Oolumbia  and 
Sacramento  River  valleys. 

This  group  of  soils,  except  where  protected  by  levees,  is  usually  subject  to 
overflow.  The  soil  usually  occurs  in  the  immediate  vicinity  of  the  stream 
channels  and  except  in  areas  of  recent  deposition  or  where  subject  to  de- 
structive erosion,  is  usually  covered  with  forest  and  oft^i  with  a  dense  and 
tangled  growth  of  vines  and  brush.  Under  such  circumstances  clearing  is  rather 
difficult  and  expulsive  and  in  regions  of  defldent  rainfall  considerable  leveling 
is  often  required  to  prepare  the  land  for  irrigation.  When  cleared  unprotected 
areas  are  sometimes  locally  subject  to  drifting. 

In  the  more  humid  regions  the  soil  is  devoted  to  grazing  and  to  hay  crops, 
owing  to  long  periods  of  overflow  and  wet  condition  during  much  of  growing 
season.    Vegetables  are,  however,  successfully  grown  to  some  extent 

In  the  more  southern  areas  occurring  in  the  Interior  Valley  of  California, 
the  soil  is  utilized  mainly  for  pasture,  or  dry-farmed  to  grains,  although  where 
protected  from  overflow  It  is  well  adapted  to  early  vegetables,  hops,  and  early 
stone  fruits,  small  fruits,  and  early  truck  farming.  Where  of  sufficient  depth 
alfalfa  may  be  profitably  grown,  although  the  heavier  and  more  moist  soils 
are  better  adapted  to  this  purpose. 
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While  not  extensively  developed,  the  members  of  this  group  constitute 
important  soils  for  the  Intensive  cultivation  of  truck  and  fruit  crops.  They 
are  in  this  respect  much  superior  to  the  soils  of  the  sand  group  and  can  be 
efficiently  utilized  for  such  purposes  In  small  tracts  with  the  aid  of  a  com- 
paratively cheap  and  light  farming  equipment 

ColumUa  fine  «fl»kf .— This  type  consists  of  a  light,  incoherent,  yellowish-brown 
or  buff  fine  sand  varying  in  depth  from  18  inches  to  several  feet,  underlain  by  a 
light-colored  fine  sand  or  sometimes  by  heavier  deposits.  The  soil  is  usually 
subject  to  annual  overflow  and  the  texture  is  frequently  altered  by  fresh  accre- 
tions of  silt  or  fine  sand.  The  type  is  of  alluvial  oilgin,  and  areas  not  pro- 
tected from  overflow  are  annually  increasing  in  extent  through  deposition  of 
material  during  times  of  floods.  The  tV>pography  varies  from  nearly  level  to 
irregular  or  eroded.  The  older  areas  of  this  type  support  a  growth  of  willows, 
Cottonwood,  and  grasses,  while  those  of  more  recent  origin  are  devoid  of  vegeta- 
tion, except  where  sand  has  been  deposited  around  already  established  trees. 
Very  little  of  the  type  is  cultivated,  owing  to  the  liability  of  annual  inunda- 
tion. The  agricultural  value  of  the  land  depends  upon  levees.  In  some  locali- 
ties the  soil  is  used  for  fruits,  grapes,  hay,  and  truck  crops  where  not  too 
defldent  in  organic  matter,  and  under  favorable  climatic  or  irrigation  conditions 
it  Is  adapted  to  truck  growing  and  to  small  fruits. 

Elder  fine  «otkf.— The  soil  to  a  depth  varying  from  6  Inches  to  3  feet  is  a 
friable,  dark-drab,  micaceous  flne  sand,  underlain  by  river  sands  and  gravels 
to  a  depth  of  6  feet  or  mora  The  surface  is  characterized  by  small  ridges, 
mounds,  and  little  pits.  The  type  occurs  as  bottom  lands,  lying  but  little  above 
the  stream  channels,  and  is  subject  to  overflow  and  destructive  erosion  during 
times  of  floods.  Underdrainage  is  good.  The  timber  growth  consists  of  massive 
oaks  and  willows.  The  type  is  devoted  mainly  to  dry  farming  or  pasture.  If 
protected  from  overflow,  the  deeper  areas  are  well  adapted  to  alfalfa,  vege- 
tables, and  some  classes  of  fruit 

Area  and  diBtrihution  of  the  flne  $and8. 


Soil 


state  or  area.> 


Aont. 


Cohixnbia  fine  sand . 
Elder  flne  sand 


California  12, 16, 25;  Washington  7. 
Califonila2 


23,808 
1,8M 


Total. 


26»M4 


1  For  key  to  numbers  in  this  oohunn  see  p.  738. 
VEST  FINE  SAND  PHASE. 

Soils  of  very  flne  sand  texture  are  somewhat  unusual  and  are  represented  in 
the  province  by  a  single  type.  While  the  immediate  surface  is  characterized 
by  a  large  amount  of  organic  material,  the  deeper  soil  and  subsoil  Is  of  loose, 
porous  character,  deflcient  in  organic  matter  and  in  moisture-retaining  capacity. 
Hie  type  has  not  been  developed  extensively  for  agriculture  and  Is  of  little  im- 
portance. Although  occurring  under  humid  climatic  conditions,  irrigation  would 
probably  be  necessary  to  the  profltable  use  of  the  soil  for  farming.  In  the 
moister  areas  early  vegetables,  stone  fruits,  and  small  fruits  can  be  grown  to 
Bome  extent  under  intensive  cultivation. 

Toutle  very  flne  9and. — ^The  soil  consists  of  a  gray  to  grayish-brown  very 
flne  sand,  8  to  12  inches  deep,  carrying  sufficient  organic  matter  in  the  surface 
2  or  3  inches  to  impart  a  dark  color  and  loamy  texture.  The  subsoil  consists 
of  a  light-gray  flne  sand,  extending  to  a  considerable  depth  and  underlain  by 
coarse,  water-worn  gravel.  Both  soil  and  subsoil  are  frequently  marked  by 
brown  iron  stains,  and  carry  small  iron-cemented  pellets  and  some  small  grav^, 
consisting  chiefly  of  pumice  or  very  porous  andesite  and  basalt  Small  amounts 
of  white  material,  resembling  rock  flour,  are  in  many  places  seen  throughout 
the  8-foot  section.  Where  cuts  occur  in  this  type  the  material  is  seen  to  be 
distinctly  stratifled.  The  type  occupies  terraces  lying  20  to  30  feet  above  the 
present  stream  channel,  of  level  to  undulating  topograj^.  Drainage  is  usually 
excessive,  which,  with  the  preyaillng  low  organic-matter  content  below  the 
Immediate  surface  and  the  porous  character  of  the  soil,  renders  the  type  of  low 
moisture-retaining  capacity  and  subject  to  drought 


Digitized  by 


Google 


704  SOILS  OP  TflB   UNITED  STATES. 

Area  and  di8tribution  of  the  very  fine  sand. 


SoUx 


Totttte  vwy  llM  H&d WaahtagtonT 


State  or  I 


1,280 


1  For  key  to  number  in  this  oolamn  see  p.  733. 
Sandy  Loam  Gboup. 

^e  soils  of  the  sandy  loam  group  are  widely  distributed  and  occur  under  a 
number  of  soil  seriea  They  vary  greatly  in  climatic  environment,  character 
of  underlying  material,  drainage,  irrigation,  and  power  to  retain  moisture. 

In  the  humid  coastal  districts  of  southwestern  Oregon  the  sandy  loams  are 
of  small  extent  Only  one  series  Is  represented,  the  soil  occupying  stream  ter- 
races or  old  flood  plains,  lying  well  above  present  stream  channels.  It  is  well 
drained,  and  owing  to  its  iwrous  structure  and  topographic  position,  is  of  low 
moisture-retaining  power,  making  constant  cultivation  imperative  during  diy 
periods.  It  is  devoted  quite  extensively  to  potatoes  and,  under  favorable  oon- 
ditions,  to  strawberries,  early  truck  crops,  and  bush  fruits.  Forage  crops,  par- 
ticularly com,  kale,  vetch,  and  cowpeas,  do  well.  Tree  fruits  are  not  very 
successful. 

In  the  Columbia  River  Valley  In  Washington  another  member  of  tlie  group  is 
found  occupying  old  elevated  terraces  and  underlain  by  a  porous,  gravely,  and 
sandy  substratum.  Drainage  is  often  excessive.  The  type  is  utilised  mainly  for 
die  production  of  forage  crops,  hay,  fruits,  and  vegetables. 

In  the  subhumid  and  semiarid  coastal  valleys  of  Galifomla  small  areas  of 
sandy  loams  of  two  series  have  been  recognised.  Drainage  Is  excessive  in  both 
cases  and  the  soils  are  devoted  to  grains,  hay,  forage,  truck,  and  fruit  cropa 
In  the  Livermore  Valley,  lying  some  distance  from  the  coast  and  entirely  in- 
closed by  the  ridges  of  the  Coast  Range,  the  greater  part  of  the  type  is  utilised 
for  grain  production.  It  is  too  porous  to  be  well  adapted  to  this  purpose  and 
the  growing  of  peas,  early  cabbage,  potatoes,  and  other  truck  crops  has  proved 
more  remunerative.  These  products  are  grown  by  intensive  cultivation  bat 
without  irrigation.  In  the  Pajaro  Vallev,  lying  much  nearer  the  coast,  the 
sandy  loam  soils  of  the  province  have  proven  particularly  well  suited  to  the 
production  of  fall  and  winter  apples,  cherries,  plums,  prunes,  pears,  Bnglish 
walnuts,  strawberries,  brambleberrieB,  cantaloupes,  early  tomatoes,  cucombefs. 
etc.    Alfalfa  is  also  successfully  grown. 

In  the  interior  valley  of  Oallfomia  the  sandy  loams,  representing  two  im- 
portant soil  series,  are  goierally  wMl  drained,  although  sometimes  subject  to 
overflow  where  not  protected  by  levees.  They  are  devoted  to  pasture,  dry- 
farmed  grains,  and  in  part  to  the  production  of  grapes,  alflalfa,  fruits,  and  vege- 
tables. Th^  are  best  suited  to  early  pea<diee,  table,  wine^  and  nilslii  grapes, 
strawberries  and  bnimbleberries,  apricots,  melons,  and  early  truck  cmps. 

While  suitable  for  the  production  of  alfalfa  and  forage  crops  untler  iniga- 
tlon  or  where  ftivored  by  natural  conditions,  moisture  supply,  proximity  to 
market,  and  good  transportation,  the  soils  of  the  group  are  more  profitably 
employed  in  the  production  of  intensivtiy  cultivated  early  vegetables,  berriea 
stone  fruits,  grapes,  potatoes,  and,  in  local  areas,  early  apples.  WbUe  of  low 
moisture-holding  capacity  they  are  friable  and  capable  of  sustaining  a  highly  de- 
veloped Intensive  system  of  agriculture,  for  whicA  purpose  they  require  only  a 
moderate  farm  equipment. 

Coquille  sandy  loam, — ^This  type  consists  of  a  loose,  porous  sandy  loam  from 
15  inches  to  3  feet  or  more  in  depth  and  varsring  from  reddish-brown  to  light 
brown.  It  is  generally  underlain  at  about  3  feet  by  loose  sandy  loam  or  sand, 
sometimes  grading  into  heavy  silt  loam  or  clay.  Some  areas  are  covered  by  t 
shallow  layer  of  sand.  The  type  occurs  upon  the  more  elevated  bottom  lands 
well  above  the  streams.  It  is  thoroughly  drained,  but,  owing  to  its  open 
texture,  somewhat  droughty.  It  owes  its  origin  to  the  d^;)osltion  by  flood  waters 
of  the  coarser  grades  of  sediment  derived  mainly  frcMn  shale  and  sandstiwe. 
With  frequent  intensive  cultivation  to  conserve  soil  moisture  the  type  is ) well 
adapted  to  potatoes,  berries  and  small  faults,  vegetables,  and  leguminous  crops. 

Oridley  sandy  loam. — ^Thls  type  consists  of  a  reddish-brown  sandy  loam,  from 
2}  to  6  feet  deep,  frequently  containing  fine  water-worn  gravel.    Where  the 
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sandy  loam  is  less  than  6  feet  in  depth  it  is  underlain  by  dark-brown  sticlcy 
loam.  Occasionally  a  gray,  calcareous  hardpan  is  found  at  or  below  4  feet 
The  surface  is  level  to  slightly  rolling  and  the  eleyation  is  greater  than  that  of 
surrounding  soila  Drainage  is  good,  although  the  type  may  be  overflowed 
occasionally  for  a  short  time  at  periods  of  very  h!^  water.  The  original 
growth  of  oak  has  been  largely  removed  and  the  soil  devoted  to  pasture  and 
grain,  with  some  orchards  and  vineyards.  It  is  an  excellent  peach  soil  and  Is 
adapted  to  grapes,  alfalfti,  and  berriea 

Lauren  sandy  loam, — The  soil  is  of  brown  to  reddish-brown  color  and  has 
an  average  depth  of  12  to  15  Inchea  The  subsoil  is  a  light-brown  sandy  loam 
which  becomes  lighter  In  color  and  slightly  coarser  in  texture  as  the  depth 
increases.  At  an  average  depth  of  4  to  6  feet  the  subsoil  grades  into  a  compact, 
stratified,  coarse  loamy  sand  and  fine  gravel,  which  continues  to  a  depth  of 
many  feet  The  topography  varies  from  level  to  gently  rolling.  Drainage  is 
thorough  and  along  the  slopes  often  excessive.  This  type  is  well  adapted  to 
fruits,  vegetables,  hay,  and  forage  crops. 

Mocho  sandy  Uxnn, — ^The  soil  is  variable  in  character,  but  consists  In  general 
of  a  brown  to  grayish-brown,  light-textured  sandy  loam.  It  sometimes  consists 
principally  of  alternating  strata  of  fine  sand,  silty  fine  sandy  loam,  or  coarse 
sand.  Gravel  often  occurs.  Where  less  than  6  feet  deep  the  soil  Is  underlain 
by  a  dark-brown  to  black  clay  loam  or  clay  at  depths  of  3  to  5  feet  The  type 
is  easily  cultivated  and  of  wide  distribution,  occurring  as  long,  narrow  strips 
along  creeks  or  stream  channels.  It  is  alluvial  in  origin  and  still  in  process 
of  formation.  The  surface  is  generally  of  gentle  slope,  but  often  broken  by 
ridges  and  depressions  representing  abandoned  stream  channels.  Drainage  is 
rather  excessive,  except  in  low-lying  heavy  phases,  which  remain  waterlogged 
during  the  wet  season.  Alkali  in  small  amounts  is  sometimes  present.  A 
growth  of  sycamore,  oaks,  and  willows  occurs  on  some  of  the  older  bodies. 
The  type  is  devoted  to  grazing  or  dry  farmed  to  grain  or  hay,  with  limited 
areas  devoted  to  fruits  or  truck  crops. 

Pajaro  sandy  loam. — ^The  type  consists  of  a  dark-brown  sandy  loam  6  feet 
or  more  in  depth,  occasionally  containing  small  gravel,  sometimes  accumulated 
in  pockets  in  the  subsoil.  The  dark  surface  soil  extends  to  90  inches,  below 
which  the  subsoil  becomes  lighter  In  color  and  texture.  The  type  is  well 
drained,  easily  tilled,  and  retentive  of  moisture.  It  occurs  principally  in  the 
long,  narrow  valleys  of  minor  streams.  It  is  light  in  color  and  texture  near 
the  mountains,  becoming  darker  and  heavier  as  the  lower  portion  of  the  valley 
is  approached.  In  the  larger  valleys  it  is  usually  found  associated  with  other 
lighter  soils  of  this  series  near  the  streams.  This  soil  is  well  suited  to  berries, 
garden  truck,  and  apples. 

Sacramento  sandy  loam,— Where  tyi^cally  developed  this  soil  consists  of  a 
gray  to  chocolate  brown,  smooth,  micaceous  sandy  loam,  often  carrying  a  large 
amount  of  fine  sand  and  6  feet  or  more  in  depth.  It  may  be  underlain  by 
coarser  sands  and  gravel  at  less  depth.  Like  other  members  of  this  series,  the 
type  is  subject  to  much  variation  in  color,  depth,  and  texture.  It  occurs  as 
elongated  to  moderately  extensive  bodies,  the  smaller  tracts  often  being  cut  by 
sand  ridges  and  marked  by  uneven  topography.  It  is  frequently  subject  to 
overflow,  but  where  well  drained  and  protected  by  levees  it  is  well  adapted  to 
truck  crops,  berries,  melons,  and  orchard  fruits. 

Area  and  distrilmtion  of  the  sandy  loams. 


state  or  area.^ 


Aoros. 


Laaran  sandy  loam 

Orfdleyaandyloam 

SaofBmcnto  nndy  loam . 

Pi^aro  sandy  loam 

CoquIIle  sandy  loam 

Mocho  sandy  loam 


WaabingUm?. 
Californ&U... 
CaUfornialS... 
CaUfonilal4... 


Oranm< — 
CaUIoniJaS.. 


32,016 

6,iao 

4,804 
S,840 
3,688 
2,048 


Total. 


40,576 


>  For  key  to  numbers  In  this  column  see  p.  788. 
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GKAVELLT  COARSE  8ANDT  LOAIC  PHASE. 

Only  one  type  of  the  graTelly  coarse  sandy  loam  phase  has  heen  reoognlxed. 
This  Is  fonnd  In  the  Columbia  River  Valley.  Like  the  sandy  loam  of  the  same 
series,  it  occupies  elevated  river  terraces  and  is  underlain  by  a  porous  sub- 
stratum of  coarse  texture.  Owing  to  the  coarser  texture  and  more  open  struc- 
ture of  the  soil  material  it  is  somewhat  more  droughty  tlian  the  sandy  loam. 
It  is,  however,  friable,  and  with  intensive  cultivation  is  readily  maintained  in 
a  state  of  tilth  favoring  the  retention  of  moisture.  Under  irrigation  it  would 
require  more  water  than  the  normal  sandy  loams  and  would  be  better  adapted 
to  extremely  early  fruit  or  truck  crops.  The  range  of  crops  which  might  be 
successfully  grown  upon  it  is  narrower  than  in  case  of  the  soils  without  gravel. 
It  is  used  for  the  production  of  prunes.  It  is  also  well  adapted  to  cherries, 
early  pears,  and  apples,  small  fruits,  potatoes,  and  the  lighter  vegetablea 

Lauren  gravelly  coarse  sandy  loam, — ^The  soil  is  a  light-brown  to  reddish- 
brown  coarse  sandy  loam  12  inches  deep,  containing  fine  and  coarse  gravd. 
The  subsoil  consists  of  a  coarse  sandy  loam  also  carrying  a  large  amount  of 
coarse  gravel.  The  gravel  content  of  both  soil  and  subsoil  varies  considerably 
over  areas  of  small  extent  In  some  places  it  is  so  abundant  that  the  entire 
subsoil  to  a  depth  of  several  feet  consists  of  a  compact  mass  of  rounded 
gravel,  while  in  adjacent  areas  both  the  soil  and  the  subsoil  are  comparatively 
free  of  this  material.  The  entire  type  is  underlain  at  an  average  depth  of  4 
to  6  feet  by  a  stratified  deposit  of  coarse  sands  and  gravel,  often  cross  bedded. 
The  coarse,  porous  character  of  the  soil  and  subsoil  causes  the  drainage  of 
some  of  the  areas  occupying  slopes  to  be  excessive.  It  is  quite  extensively  de- 
voted to  the  production  of  prunes.  Under  intensive  cultivation  it  is  well 
adapted  to  pears,  apples,  cherries,  small  fruits,  potatoes,  and  vegetablea 

Area  and  distrihution  of  the  gravelly  coarse  sandy  loam. 


Soil  name. 

State  or  area.> 

Aeares. 

Lauran  gravelly  ooane  sandy  loam 

Washington  7 .. 

23,040 

1  For  key  to  namber  In  this  column  aee  p.  738. 
GBAVELLT   BANDT  LOAIC   PBASE. 

The  gravelly  sandy  loams  of  the  River  Flood  Plains  and  River  Terraces  have 
been  encountered  more  frequently  than  the  nongravelly  sandy  loama  The  soil 
is  in  all  cases  underlain  by  a  substratum  of  gravel  or  sand  or  by  subsoils  of 
coarse,  porous  character. 

In  the  case  of  the  Agate  series  the  substratum  is  of  cemented  or  Indurated, 
impervious  character.  With  this  exception  the  underlying  material  of  the 
gravelly  sandy  loams  is  porous  and  readily  permeable  to  water.  The  soils  are 
deficient  in  moisture-retaining  capacity,  are  usually  excessively  drained,  and 
where  not  favored  by  an  abundant  rainfall,  give  low  yields,  unless  irrigation 
and  intensive  cultivation  are  practiced. 

They  are  normally  slightly  less  retentive  of  moisture  than  the  members  of 
the  loam  group  and,  when  the  water  table  lies  at  sufficient  depth,  are  somewhat 
better  adapted  to  fruits  requiring  thoroughly  drained  soils.  They  are  rarely 
subject  to  overfiow  and  generally  occupy  stream  terraces  lying  well  above 
present  stream  channels. 

In  the  humid  districts  of  western  Washington  the  soils  of  this  group  occupy 
arens  of  limited  extent,  and  only  small  portions  of  the  area  covered  have  as 
yet  been  converted  into  farms.  Hay,  potatoes,  and  small  fruits,  grown  mainly 
for  home  use,  are  the  principal  products. 

In  the  Columbia  River  Valley  in  Washington  the  gravelly  sandy  loams  are 
adapted  to  prunes,  early  vegetables,  and  small  firuits,  which  are  successfully 
grown  in  the  more  favorable  locations  through  the  practice  of  intensive  cultiva- 
tion, though  in  the  ultimate  and  more  complete  development  of  the  soils  irriga- 
tion will  become  necessary. 

In  southern  Oregon  gravelly  loam  types  in  two  series  have  been  recognized,  one 
of  which  occupies  stream  bottoms  and  lower  terraces,  the  other  occurring -upon 
the  older  and  more  elevated  terraces.    The  former,  where  of  sufficient  depth 
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and  favored  by  conditions  of  mol8tare»  la  suitable  to  the  production  of  apples, 
pears,  vegetables,  and  small  fruits.  It  lias  not  been  developed  extensively  and 
Is  not  of  great  agricultural  importance.  The  higher  lying  type  is  underlain  by 
an  impervious  hardpan  substratum  impenetrable  to  roots,  is  shallow,  has  a  low 
moisture-retaining  power,  and  is  utilized  mainly  for  grazing.  Under  irrigation 
it  may  prove  suitable  for  the  production  of  small  fruits  or  shallow-rooted  crops, 
and  possibly,  by  blasting,  to  early  stone  or  other  tree  fruita 

In  the  Interior  Valley  of  California  soils  of  gravelly  sandy  loam  texture, 
representing  two  important  series,  are,  when  irrigated,  excellently  adapted  to 
the  production  of  alfalfa,  early  vegetables,  fruits,  and  olives.  The  areas  are, 
however,  utilized  mainly  for  grazing  or  for  the  production  of  dry-farmed  grains, 
irrigation  systems  not  having  been  installed  to  any  extent.  In  the  Llvermore 
Valley  in  California  one  member  of  the  group  is  extensively  devoted  to  the 
culture  of  dry-wine  grapes  without  irrigation. 

The  gravelly  sandy  loams  are  capable  of  being  efficiently  handled  with  light 
farming  equipment  and  in  small,  intensively  cultivated  tracts. 

Agate  gravelly  sandy  loam, — The  soil  ranges  in  depth  from  a  few  inches  to 
2}  feet,  usually  containing  small  water-worn  gravel,  cobbles,  or  basaltic  frag- 
menta  The  organic-matter  content  is  low  and  the  surface  is  uneven  and  irregu- 
lar. Portions  of  the  type  as  mapped  support  a  heavy  growth  of  manzanita 
and  ceanothus,  with  some  pine  and  oak.  Owing  to  the  prevailing  shallow  char- 
acter of  the  type  it  is  best  adapted  to  shallow-rooted  crops. 

Bear  gravelly  sandy  loam. — ^This  type  consists  of  a  light-brown  to  reddish- 
brown,  open  and  porous  light  sandy  loam  carrying  varying  quantities  of  rounded 
or  flattened  gravel  or  cobbles,  and  underlain  by  beds  of  water-worn  cobbles  or 
gravela  It  is  often  subject  to  overflow  from  adjacent  streams.  The  type 
occurs  as  extensive  bodies  of  uneven  or  eroded  surface.  Crops  can  be  grown 
only  under  copious  irrigation. 

Elma  gravelly  sandy  loam. — ^The  soil  consists  of  a  reddish-brown,  dark-brown, 
or  nearly  black  gravelly  sandy  loam  carrying  considerable  fine  silty  material 
and  at  times  large  amounts  of  organic  matter.  A  few  rounded  glacial  cobbles 
are  strewn  over  the  surface  and  distributed  throughout  the  soil  section.  It  is 
underlain  by  a  brown  or  reddish-brown  gravelly  loam  with  a  high  percentage 
of  rounded  glacial  rocks  and  coarse  gravel.  The  soil  is  both  glacial  and  alluvial 
In  origin.  The  coarser  material  which  makes  up  the  greater  portion  of  the 
subsoil,  as  well  ns  a  smull  part  of  the  soli,  represents  glacial  deposits,  while 
the  finer  material  is  derived  from  later  deposits  of  col lu vial  and  alluvial  ma- 
terial. The  type  is  of  limited  extent,  being  found  only  along  the  minor  streama 
It  is  comparatively  level,  porous,  and  inclined  to  be  excessively  drained.  Much 
of  the  type  has  been  logged  off,  but  only  a  small  area  is  under  cultivation. 
Where  drainage  is  not  excessive  the  type  produces  fair  crops  of  hay,  potatoes, 
and  small  fruit. 

Camas  gravelly  sandy  loam. — ^The  soil  to  a  depth  of  6  to  12  inches  is  dark 
brown  and  contains  a  variable  amount  of  rounded  gravel,  mica,  and  small 
bowldera  The  subsoil,  to  a  depth  of  3  feet  or  more,  is  a  light-brown  or  brown, 
imperfectly  stratified  sandy  loam  or  loamy  sand,  which  carries  a  much  higher 
percentage  of  gravel  than  the  soil.  The  soil  material  has  been  deposited  by 
swift  streams  fiowing  at  higher  levels  than  at  present.  The  surface  soil  has 
been  modified  to  some  extent  by  fine  material  from  the  adjacent  uplands  and 
by  the  accumulation  of  organic  matter.  The  topography  is  level  to  gently 
undulating.  Owing  to  its  position  and  the  porous  character  of  the  subsoil, 
drainage  over  the  greater  proportion  of  the  type  is  excessive.  The  soil  sup- 
ports an  inferior  and  stunted  growth  of  fir.  The  type  is  deficient  in  moisture- 
retaining  capacity  and  subject  to  drought,  but  where  capable  of  irrigation  is 
best  adapted  to  fruit. 

Livermore  gravelly  sandy  loam. — ^Thls  is  a  very  dark  brown  or  reddish-brown 
gravelly  loam  2  to  3  feet  In  depth.  The  gravel  is  flattened  or  angular  and  is 
derived  from  many  different  rocka  The  subsoil  is  slightly  lighter  in  color,  and 
contains  more  coarse  gravel  and  cobbles,  which  increase  in  quantity  with  depth, 
often  merging  into  beds  of  coarse  gravel  and  cobbles  at  6  feet.  The  type  is 
associated  with  soils  of  the  Pleasanton  series  and  occupies  benches  and  ter- 
races along  stream  coursea  The  surface  is  level.  Drainage  is  excessive  and 
the  type  is  generally  treeless.  A  large  part  of  it  is  farmed  to  grain  and  hay, 
yields  being  light  except  in  favorable  seasons.  It  is  also  extensively  devoted 
to  wine  grapes,  and  under  irrigation  is  adapted  to  alfalfa,  fruit,  and  general 
farm  cropa 
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Haywood  gravelly  Momdy  loom.-— This  type  consUta  of  a  grayish-brown  aandy 
loHin  with  a  varying  content  of  water-worn  gravel  and  coarse  sand.  It  is  of 
rather  porous  nature  and  extends  to  a  depth  of  6  feet  or  more,  though  some' 
times  underlain  at  any  depth  below  18  Inches  by  beds  of  Incoherent  stream 
gravti  or  occasionally  by  a  clay  loam  subsolL  The  soil  is  friable  and  easily 
cultivated,  but  occasionally  puddles  slightly  if  handled  when  too  wet  The  tTpe 
occurs  as  ineztensive  areas  bordering  flood  plains  of  intermittent  streama 
The  surface  is  level  or  broken  by  occasional  remnants  of  stream  channela 
Drainage  is  well  established.  The  type  is  practically  treeless.  The  soil  is  of 
alluvial  origin  and  of  rather  recent  formation.  It  is  used  in  the  production 
of  dry-ffeirmed  grains,  and  in  some  cases  peaches  have  been  successfully  pro- 
duced without  irrigation.  Irrigation  is  necessary  to  its  extensive  development 
when  it  can  be  used  for  the  cultivation  of  olives,  peaches,  alfalfa,  and  various 
other  farm  and  fruit  crops. 

Salem  gravelly  Mondy  loam. — ^The  soil  and  subsoil  are  of  light-brown  to  dark- 
brown  color  and  underlain  by  a  gravel  substratum  varying  in  depth  from  1  to 
4  feet  or  more  and  of  loose,  open  structure.  Water-worn  basaltic  gravel  is  found 
throughout  the  soil  section,  often  representing  00  per  cent  of  the  surface 
material.  The  surface  is  often  somewhat  uneven,  requiring  leveling  for  irri- 
gation. The  type  occurs  adjacent  to  stream  channels  and  to  a  great  extent 
occupies  present  stream  bottoms.  It  supports  a  dense  growth  of  forest  Where 
deep  enough  and  where  moisture  conditions  are  favorable  it  is  adlapted  to 
apples,  pears,  alfalfa,  and  grains. 

Sifton  gravely  tandy  loam^'-The  soil  is  dark  brown  to  black,  from  10  to 
32  inches  deep,  and  contains  a  large  amount  of  rounded^  water-worn  gravel 
throughout  Uie  section.  The  subsoil  is  a  compact  mass  of  rounded,  water-worn 
grav^  and  cobbles,  the  interstitial  material  consisting  of  medium  to  coarse 
sandy  loam  or  loamy  sand.  In  places  the  subsoil  consists  almost  wholly  of 
rounded  bowlders  and  cobbles.  The  topography  is  gently  undulating,  broken 
by  numerous  low  ridges  with  broad,  shallow  basina  The  coarse,  gravelly 
texture  of  the  subsoil  causes  drainage  to  be  excessive.  The  type  is  sparsely 
timbered,  easily  cleared,  and  with  careful  cultivation  to  conserve  moisture  is 
adapted  to  prunes,  early  vegetables,  and  small  fruits. 

Area  and  dietrihution  of  the  gravelly  eandp  loams. 


Sou 


state  or  area.t 


Acres. 


Sifton  grandly  sandy  loam 
LiTflrmore  cravaUT  aandy ' 
Boar  grayeUy  landT  loam 


LiTflrmore  craTaUy  aandy  loam . 

Boar  grayeUy  landy  loam 

Ante  graTeuy  sandy  loam 

Salem  gravelly  sandy  loam 


Blma  gravelly  sandy  loam . 
Haywood  gravelly  sandy  loam . 
Camas  gravelly  sandy  loam. . . . 


Washington?., 
California  8.... 
California  17... 
Oregon  4 

Washington  5. 
Oalifoniialtt... 
Washington?. 


ii.sao 

9,600 

8,3M 
4,416 
3,904 
3,584 
2,048 
2,048 


Total.. 


46.504 


1  For  Icey  to  numbers  in  this  column  see  p.  793. 
00AB8K  8A1IDT  LOAM   PHA8B. 

The  coarse  sandy  loam  phase  of  the  sandy  loam  group  of  this  proFinoe  is 
represented  by  two  soil  types. 

Olie  soils  are  normally  of  appreciably  coarser  texture  and  more  opoi,  per- 
vious structure  than  the  normal  members  of  the  sandy  loam  group,  and  have  a 
much  lower  power  to  retain  moisture  during  periods  of  drought 

In  the  Toutle  series,  characterised  by  a  porous  gravelly  substratum,  the  soil, 
altiioufl^  occurring  in  a  moderately  humid  and  heavily  forested  r^on,  is 
droughty  and  not  well  adapted  to  agriculture  without  irrigation,  althouf^ 
some  of  the  earlier  truck  and  fruit  crops  can  be  grown  with  the  natural 
moisture  supply  under  intensive  methods  of  cultivation.  Bat  little  attempt  has 
as  yet  been  made  to  use  the  type  for  ftirming. 

The  coarse  sandy  loam  in  the  Sacramento  series,  while  of  coarse  texture, 
under  certain  moisture  conditions  assumes  a  moderately  dose  and  compact 
structure.    Owing  to  this  physical  peculiarity  and  to  the  f^ct  that  the  subsoil 
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is  aomewhat  heavier,  the  soil  is  superior  to  that  previously  described  In  mois- 
ture-retaining properties,  and  under  similar  conditions  of  environment  does  not 
differ  essentially  in  adaptation  to  crops  frcnn  the  sandy  loam  of  the  same 
series. 

Sacramento  coarse  sandy  loom.— The  soil  consists  of  a  reddish  or  yellowlih  to 
dark  chocolate  brown,  somewhat  micaceous  sandy  loam  6  feet  or  more  in  depth, 
carrying  a  large  quantity  of  coarse,  sharp  sand  and  fine  gravel.  It  is  nsaally 
loose  and  incoherent  when  dry,  bnt  somewhat  sticky  wh^i  wet,  becoming  com- 
pact and  forming  a  hard,  smooth  surface  somewhat  inclined  to  clod  under 
field  conditions.  The  soil  generally  extends  to  a  depUi  of  6  feet  or  more, 
although  the  subsoil  is  sometimes  slightly  heavier  in  texture  and  in  color  than 
the  soil.  The  type  is  derived  mainly  from  the  sand  and  gravel  beds  of  the 
lower  foothUls  forming  the  basis  of  the  lighter  members  of  the  Arnold  series, 
and  with  the  exception  of  the  sandy  and  incoherent  bodies  is  w^l  adapted  to 
the  production  of  almonds.  Under  irrigation  strawberries  and  brambleberries 
can  be  grown.  Olives,  melons,  and  vine  and  truck  crops  are  also  grown  upon 
this  type  with  considerable  success. 

Toutle  coarse  sandy  toamw— The  soil  to  an  average  d^th  of  10  to  12  inches 
consists  of  a  brown  to  grayish-brown,  light-textured  coarse  sandy  loam.  The 
upper  layer,  from  1  to  8  inches  thick,  often  contains  a  large  amount  of  de- 
composing vegetable  matter,  which  imparts  a  dark  color  and  loamy  textura 
The  subsoil  consists  of  light-brown,  light  sandy  loam  of  coarser  texture  than 
the  surface  soil.  The  material  ordinarily  extends  to  a  considerable  depth 
below  the  surface,  resting  on  deposits  of  coarse  gravel  and  small  cobbles. 
Rounded,  waterwom  gravel  is  found  in  both  soil  and  subsoil.  The  type 
occupies  elevated  terraces  rising  10  to  50  feet  above  the  present  level  of  the 
streams.  The  topography  is  level  to  gently  undulating.  The  coarse,  porous 
texture  of  the  soil  and  subsoU  cause  the  tjve  as  a  whole  to  be  excessively 
drained,  of  deficient  moisture-retaining  capacity,  and  subject  to  drought.  The 
native  timber  growth  consists  mainly  of  flr  and  hemlock. 

Area  and  OistrihutUm  of  the  coarse  sandy  loams. 


Soflnams. 

State  or  afea.i 

Aena. 

rftltf^mla  13. , ,  . 

26,804 

s|ao4 

Toatif  ooane  sandy  loam 

Washington  7 

Total 

28,608 

1  For  key  to  numbers  in  this  column  see  p.  733. 
Fins  Sandt  Loam  Ghoitp. 

The  fine  sandy  loam  group  is  represented  in  a  large  number  of  soil  seriea 
There  is  a  wide  variation  among  the  individual  types  in  climate,  drainage,  irri- 
gation conditions,  possibility  of  overflow,  character  of  native  vegetation,  and 
economic  and  transportation  conditions  as  affecting  the  development  of  special 
agricultural  industries. 

The  soils  of  the  group  are  usually  porous  and,  when  favorably  situated,  well 
drained.  They  are  friable,  readily  maintained  in  good  tilth,  and  are  retentive 
of  moisture  under  intensive  cultivation.  Lower  lying  areas  are  frequently  sub- 
ject to  overflow  unless  protected  by  levees.  The  soils  often  support  a  dense 
cover  of  timber  and  clearing  is  difllcult  and  expensive.  Leveling  and  preparing 
the  land  for  irrigation  also  require  considerable  labor  and  expense. 

They  are  wtill  adapted  to  the  production  of  alfalfa  and,  when  devoted  to  dairy^ 
ing  or  stock  raising,  forage  crops.  The  heavier  grain  and  grass  crops  can  be 
grown  with  moderate  success.  In  general  these  soils  are  superior  to  those  of  the 
sandy  loam  group  for  all  goieral  farming  purposes,  and  demand  only  a  light  or 
moderate  farm  equipment  in  machinery  and  draft  stock.  They  are  adapted  to 
the  intensive  culture  of  moderately  early  fruits,  small  fruits,  and  stai^e  vege- 
tables. Where  climate,  subsoil,  and  moisture  conditions  are  favorable  the  fine 
sandy  loams  of  this  province  are  particularly  well  suited  to  the  growing  of 
peaches,  prunes,  pears,  plums,  cherries,  apples,  grapes,  hops,  asparagus,  sugar 
beets,  and  tomatoes,  and  are  in  certain  areas  highly  developed  to  the  culture  of 
these  products  upon  an  extensive  commercial  scale.    The  soils  of  this  group 
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coDstitute  one  of  the  moirt;  important  aMets  of  the  Pacific  coast  in  Uie  prodoction 
of  special  fruit  and  truck  crops. 

Anderson  ftne  sandy  loam. — ^This  type  consists  of  a  light-red  to  grayish-red 
fine  sandy  loam  from  3  to  6  feet  deep,  carrying  a  moderate  amount  of  small 
sobangular  or  water-worn  gravel.  It  occurs  as  narrow  strips  in  bottoms  and 
as  narrow  yalley  slopes  subject  to  partial  overflow.  It  represents  alluvial 
deposits  from  the  adjacent  red  soils  of  the  uplanda  With  or  without  irrigation 
the  type  is  adapted  to  grapes,  peaches,  pears,  small  fruits,  grains,  and  alfalfa, 
though  these  crops  all  do  better  where  Irrigation  is  practiced. 

Columbia  fine  sandy  loam.— The  soil  is  grayish,  grayish  brown,  or  buff,  some- 
what micaceous,  and  of  porous  structure.  The  subsoil  is  usually  a  fine  sandy 
loam  or  fine  sand  of  similar  or  of  somewhat  lighter  color  than  the  soil,  though 
in  places  underlain  at  a  depth  of  3  to  6  feet  by  stream-laid  sands  and  gravels 
or  streaked  with  lenses  of  finer  sediments.  The  type  is  of  recent  alluvial  origin 
and  occupies  stream  bottoms  and  lower  terraces.  It  is  derived  from  a  wide 
variety  of  rocks,  including  both  acid  and  basic  igneous  and  metamorphic  forma- 
tions with  some  of  sedimentary  origin.  The  surface  varies  from  smooth  and 
nearly  level  to  uneven,  being  sometimes  eroded,  cut  by  sloughs  or  stream  chan- 
nels, and  in  places  marked  by  dunes.  It  frequently  supports  a  dense  growth  of 
Cottonwood,  willow,  or  other  trees,  with  vines  and  brush.  It  is  usually  well 
drained,  where  not  subject  to  overflow,  and  is  rather  low  in  power  to  hold 
moisture,  except  in  areas  having  a  high  water  table.  Where  protected  from 
overflow  and  where  the  rainfall  Is  adequate  or  irrigation  practiced  it  is  utilized 
for  the  production  of  grains,  alfalfa,  peaches,  and  prunes.  It  is  well  adapted 
to  early  truck  and  orchard  fruits. 

CoquUle  fine  sandy  loam. — ^This  type  consists  of  12  inches  or  more  of  a  friable, 
buff  or  brown  fine  sandy  loam,  underlain  by  a  sandy  loam  of  fine  to  coarse 
texture,  grading  at  8  feet  or  more  into  a  loose,  porous  sandy  loam  or  sand. 
Occasionally  the  soil  occurs  as  a  surface  mantle  overlying  associated  types  with 
heavier  subsoils.  It  occupies  the  more  elevated  flood  plains  and  supports  a 
native  growth  of  timber  and  brush.  It  is  generally  well  drained.  In  origin 
and  mode  of  formation  it  is  similar  to  the  Goqullle  sandy  loam.  It  is  retentive 
of  moisture  and  well  adapted  to  com,  potatoes,  truck,  and  leguminous  croiis 
and  bramble  fruits. 

Evans  fine  sandy  loam. — ^The  soil  is  light  brown  in  color,  distinctly  mica- 
ceous, and  frequently  carries  water-worn  gravel.  The  type  is  traversed  by 
intermittent  streams  and  is  well  drained.  Lower  lying  areas  are  occasionally 
subject  to  overflow.  The  type  generally  supports  a  heavy  growth  of  trees  and 
brush.  Under  favorable  conditions  of  irrigation  or  rainfall  it  is  well  adapted 
to  alfalfa,  peaches,  and  truck  crops. 

Lauren  fine  sandy  loam. — ^The  soil  is  brown  to  slightly  reddish  brown  and 
from  10  to  15  inches  deep.  It  is  underlain  by  a  light-brown  or  slightly  mottled 
fine  sandy  loam  or  silty  fine  sandy  loam,  which  becomes  heavier  with  depth, 
often  grading  at  3  to  4  feet  into  a  silty  clay  loam  or  silty  clay.  A  large  quantity 
of  small  mica  flakes  is  found  in  the  subsoil.  In  some  localities  the  surface  of 
the  areas  occupied  by  this  type  consists  of  a  series  of  small,  shallow  basins  with 
intervening  low  mounds.  This  is  an  intermediate  type  between  the  Lauren 
sandy  loam  and  the  Fellda  silt  loam  and  does  not  conform  strictly  tn  all 
respects  to  the  Lauren  series.  Unlike  the  other  members  of  the  series,  the 
deeper  subsoil  of  this  type  is  underlain  by  compact,  stratifled  deposits  of  silts, 
clays,  and  fine  sands,  which  contain  little  or  no  coarse  material.  Drainage  is 
usually  well  developed,  but  occasionally  deficient  in  local  depressions  or  in  the 
more  level  areas.  The  type  is  adapted  to  prunes  and  other  tree  fruits,  small 
fruit,  and  vegetables. 

lAvermore  fine  sandy  loam. — ^The  soil  consists  of  a  brown  to  reddish-brown, 
fine  sandy  loam  about  2  feet  deep,  the  red  tint  becoming  more  pronounced  when 
wet  The  subsoil  is  a  yellowish-brown  or  yellowish  sandy  loam,  of  flner  tex- 
ture than  the  surface  soil,  grading  into  a  yellowish  medium  sand  or  loamy 
sand  at  depths  of  5  and  6  feet.  In  some  areas  both  the  soil  and  subsoil  carry 
gravel.  The  type  is  well  drained  and  treeless.  Hay  and  grain  are  the  prin- 
cipal crops,  yields  being  somewhat  lighter  than  on  the  livermore  loam.  Under 
irrigation  the  type  could  be  utilized  for  small  fruits,  truck,  and  alfalfa. 

MayiDOod  fine  sandy  loam. — The  soil  consists  of  a  yellowish-gray  fine  sandy 
loam  from  24  to  30  inches  deep,  of  friable  structure  and  carrying  moderate 
amounts  of  water- worn  gravel.  The  subsoil  is  usually  composed  of  loam  or 
gravelly  loam,  though  in  places  gravel  beds  or  a  Ught  clay  loam  underlie  the 
soil.     The  type  occurs  as  narrow,  elongated  bodies  occupying  minor  stream 
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Talleya  The  topography  is  level,  but  frequently  marked  by  ahallow,  winding 
stream  beds  or  by  remnants  of  former  stream  courses.  It  is  separated  from 
adjacent  types  by  well>deflned  terraces,  or  merges  into  surrounding  soils  by 
definite  degrees.  It  occasionally  supports  a  scattered  growth  of  valley  oak 
and  during  rainy  periods  a  luxuriant  growth  of  native  grasses.  It  is  generally 
devoted  to  the  production  of  dry-farmed  grains.  The  production  of  fruits  with- 
out irrigation  has  been  developed  to  a  slight  extent  and  with  only  partial  suc- 
cess. Under  irrigation  alfalfa,  peaches,  prunes,  apricots,  and  other  fruits, 
melons  and  truck  crops  can  be  grown  profitably. 

Mocho  fine  sandy  loam. — ^The  type  consists  of  a  light-textured«  porous,  brown 
to  grayish-brbwn,  fine  sandy  loam,  18  to  24  Inches  deep,  carrying  small  amounts 
of  gravel.  It  is  underlain  by  thin,  alternating  strata  of  grayish-brown  fine 
sandy  loam  and  fine  sand,  marked  with  gray  or  yellow  and  becoming  quite  silty 
In  the  lower  portion  of  the  section.  The  surface  is  generally  level,  except  where 
marked  by  depressions  and  ridges  along  former  stream  channels.  Drainage 
is  well  established.  The  type  is  entirely  under  cultivation  and  devoted  prin- 
cipally to  sugar  beets  and  hops. 

yeal  fine  sandy  loam, — ^The  soil  is  of  variable  texture,  from  1  to  6  feet  or  more 
in  depth,  and  carries  in  places  thin  lenses  of  fine  gravel,  and  coarse,  sandy, 
granitic  bowlders  are  sometimes  present.  The  topsoll  is  normally  underlain  by 
a  lighter  colored  material  of  heavy  texture,  by  shales,  or  locally  by  water-worn 
gravel.  The  surface  is  sloping  and  frequently  uneven.  Drainage  is  fairly  well 
developed  and  the  type  rarely  subject  to  overflow.  It  is  adapted  to  grains, 
alfalfa,  and  tree  fruits. 

Pajaro  fine  sandy  loam. — The  soil  consists  of  a  light-brown,  micaceous,  fine 
itandy  loam  varying  In  depth  from  18  inches  to  6  feet,  the  depth  being  greater 
near  the  streams  which  have  laid  the  material  down.  The  soil  usually  rests 
upon  a  subsoil  of  black  loam  or  silt  loam.  This  type  is  easily  tilled,  holds 
moisture  well,  and  is  adapted  to  apples,  small  fruits,  alfalfa,  and  garden 
products. 

Puget  fine  sandy  loam, — ^The  soil  Is  a  dark-gray  to  brown  fine  sandy  loam  from 
12  to  16  inches  deep,  sometimes  marked  by  iron  stains,  is  friable,  and  rather  in- 
coherent. The  subsoil  is  lighter  in  color  and  texture  and  iron  stained.  It  is 
sometimes  marked  by  layers  of  clay  or  Sandy  clay.  It  occurs  in  stream  valleys 
as  low  ridges  or  level  areas.  Drainage  is  good,  but  the  type  is  sometimes  sub- 
ject to  overflow.  Willow  is  the  characteristic  tree  growth.  This  soil  is  exten- 
sively cultivated  and  devoted  mainly  to  forage  crops  and  pasture,  although 
well  adapted  to  fruits. 

Sacramento  fine  sandy  loam, — ^The  soil  consists  of  a  loose,  porous,  micaceous, 
fine  sandy  loam  of  light  yellowish  brown  or  light-gray  color,  usually  6  feet  in 
depth,  though  sometimes  less.  It  is  frequently  gravelly,  is  underlain  by  river 
sands  or  gravels,  and  occurs  as  inextensive,  long,  narrow,  or  irregular  bodies. 
The  surface  is  often  eroded  or  uneven.  The  areas  support  a  dense  growth  of 
vines,  brush,  and  forest  trees.  The  type  is  subject  to  overflow.  It  merges 
gradually  into  adjacent  soil  types  and  when  cleared,  leveled,  and  placed  under 
irrigation  is  well  adapted  to  the  production  of  alfalfa,  truck  crops,  and  fruits. 

Salem  fine  sandy  loam, — ^The  soil  is  a  brown  fine  sandy  loam  and  is  underlain 
by  a  subsoil  of  similar  character.  This  rests  upon  a  substratum  of  water-worn 
gravels,  sometimes  compact  and  cemented  in  its  deeper  portion,  and  occurring 
usually  at  depths  between  18  inches  and  6  feet.  The  soil  in  many  places  con- 
tains small  quantities  of  water-worn  gravel,  often  in  the  form  of  thin  lenses 
or  strata.  The  type  occupies  bottom  lands  and  is  of  somewhat  irregular  sur- 
face. Drainage  is  good  and  overflows  infrequent  The  type  is  alluvial  in 
origin,  occupying  stream  bottoms  and  terracea  It  supports  a  heavy  growth  of 
forest  trees  and  underbrush.  It  is  adapted  to  alfalfa,  apples,  pears,  small 
fruits,  and  vegetables. 

Vina  fine  sandy  loam. — ^The  type  consists  of  a  dark-gray  or  grayish-brown  to 
nearly  black,  friable,  fine  sandy  loam  of  somewhat  micaceous  character,  6  or 
more  feet  In  depth.  The  type  is  of  uniform  character  throughout  and  ordinarily 
free  from  gravel.  The  topography  is  smooth,  and  level  or  slightly  sloping.  Gen- 
tle depressions  of  deficient  drainage  are  of  occasional  occurrence.  This  soil  sup- 
ports a  vigorous  growth  of  willow,  cottonwood,  and  underbrush.  Irrigation  can 
be  practiced  over  most  of  the  type.  Dry-farmed  grains  give  good  yields,  but 
Uie  type  is  better  adapted  to  alfalfa,  peaches  and  other  fruits,  grapes,  melons, 
and  truck  crops  under  irrigation. 
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Area  and  distrihution  of  the  fine  Bondy  laattu. 


Bofli 


State  or  I 


Pofst  fine  Miidy  loun 

Seommente  fine  nndy  loam.. 

Leonn  flue  nndy  loem 

Oohmibte  fine  sandy  loam.. . . 

Viae  fine  sandy  loam 

Baton  fineiaiiay  loaai.. 

Coquf  lie  fine  sandy  loem 

Anderaon  fine  auiay  loam.. . . 

Neal  fine  sandy  loam 

Fajaro  fine  nndy  loam 

XTaai  fine  mndy  loam 

Kaywood  fine  sandy  loam.... 

Moebo  fine  sandy  loam 

LIvenniMa  fine  mndy  loem. . . 


Washington  4, 5, 7.. 
Oillfaniial2,i8,a5.. 

Waahinaunr 

Caliloni&2.16,17... 

CaliUBinlaie. 

OtecQo4,6 

Orafona , 

CaUfomian 

Oreconi , 

Oarasniiai4. 

OreMo4 

CaUfomlalft 

OailforalaS 

do 


T^taU... 


ia,7w 

8S,776 

14,720 
8,768 
«,912 
4,716 
3,530 
2,368 
2,M8 
1,00 
1,536 
512 
448 


282,704 


>  For  key  to  nnmben  in  this  oolnmn  see  p.  733. 


OBAYEIXT  FIlfE  BANDT  LOAIC  FHABE. 


The  graTelly  fine  Bandy  loams  of  this  province  have  been  mapped  over  a 
small  area,  and  are  represented  by  only  two  types.  These  soils  are  in  both 
cases  underlain  by  porons,  gravelly  subsoils  and  are  leachy  and  deficioit  in 
moisture-holding  capacity.  They  are  more  dllBcult  to  handle  than  the  non- 
gravelly  soils  of  fine  sandy  loam  texture,  and  under  irrigation  require  more 
frequent  and  larger  applications  of  water. 

The  gravelly  fine  sandy  loam  soils  occur  under  semiarid  conditions  in  the 
interior  and  coastal  valleys  of  Oallfomia.  Th^  are  devoted  mainly  to  grac- 
ing or  dry  farming,  or  to  grains  or  grain  hay,  the  yields  usually  being  light 
They  are  not  well  adapted  to  general  farming,  but  under  irrigation  g:iye  good 
results  with  peaches,  apricots,  and  other  stone  fruits  suited  to  the  lighter  soils, 
and  to  early  truck  crops  and  small  fruita  Alfalfa  can  be  successfully  grown 
with  copious  irrigation.  The  gravel  in  the  soil  adapts  it  to  a  distinctly  lighter 
type  of  farming  than  the  fine  sandy  loams  of  the  same  series. 

Blder  gravelly  fine  sandy  learn, — ^The  soil  consists  typically  of  a  dark-gray 
fine  sandy  loam  carrying  water- worn  gravel,  often  in  excessive  amounts.  The 
soil  frequently  extends  to  the  depth  of  6  feet  or  more,  but  may  be  underlain  at 
any  depth  below  18  inches  by  stratified  deposits  of  sand,  silt,  and  grayel.  The 
type  occupies  stream  bottoms  but  slightly  elevated  above  the  present  water 
level.  The  surface  is  broken  or  uneren  and  often  traversed  by  gullies  or  rem- 
nants of  former  stream  channela  The  type  supports  a  considerable  growth  of 
brush  with  occasional  trees.  It  is  inclined  to  be  porous  and  leachy  and  requires 
frequent  and  copious  irrigation  for  the  profitable  production  of  crops,  of  which 
alfalfa  and  fruits  give  the  best  result 

Uocho  gravelly  Jine  sandy  loam, — ^The  soil  consists  of  a  brown,  dark-gray,  or 
dark  grayish  yellow  fine  sandy  loam  from  10  inches  to  3  feet  deep,  carrying  vary- 
ing amounts  of  water-worn  gravel.  It  is  underlain  by  a  bed  of  coarse  gravel, 
many  feet  in  thickness  and  with  but  little  fine  material.  The  surface  Is  com- 
paratively level,  but  interrupted  by  occasional  abandoned  stream  channels. 
Drainage  is  excessive.  Many  large  sycamore  trees  are  distributed  over  the  type. 
It  is  derived  mainly  from  material  washed  from  the  gravelly  soils  of  the 
Pleasanton  series,  and  is  dry  farmed  to  grain  or  hay,  which  gives  light  yi^da,  or 
is  utiliced  for  grazing. 

Area  and  distribution  of  the  gravelly  fine  sandy  loams. 


BoUname. 

State  or  area.i 

ham. 

MjmIio  gravftlly  fine  sandy  loam .^....... 

CMifnpte  R. .  ^  , 

t,vm 

ICldAT  ffravellv  fine  sanilv  loam 

California  16 

^m 

Total 

S,M8 

>  For  key  to  numbers  in  this  column  see  p.  783. 
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8ILTT  TIKE  SANDY  LOAH  PHABS. 

This  phase  of  the  fine  sandy  loam  group  of  soils  Inclndes  those  of  distinctly 
silty  texture.  Material  of  this  character  has  been  encountered  in  this  province 
in  but  one  locality,  where  it  is  of  small  extent  It  is  somewhat  heavier  and 
less  porous  than  the  fine  sandy  loam  of  the  series  and,  under  feiTorable  condi- 
tions, somewhat  more  retentive  of  moisture. 

In  the  locality  in  which  it  occurs  it  is  devoted  to  ftuits  without  irrisation, 
but  the  rainfaU  is  scanty  and  the  type  rather  droughty  for  the  best  results. 
Under  intensive  cultivation  truck  crops  and  alfblfa  are  somewhat  more  profit- 
able. 

Under  irrigation,  which  has  not  yet  developed  in  the  area  mai^;>ed,  it  should 
prove  well  adapted  to  the  general  fkrm,  fruit,  and  truck  crops  of  the  fine  sandy 
loam  group. 

Liverfnore  $iUf  fine  iondy  loam. — The  soil  consists  of  a  fine  sandy  loam 
about  8  feet  deep,  ranging  from  brown  to  slightly  reddish  brown.  The 
subsoil  is  a  yello#iflh-brown  to  brown,  light-textured  fine  sandy  loam.  The 
topography  is  level  to  slightly  rolling,  with  frequent  d^ressions  marking  aban- 
doned stream  ctiannels.  Valley  oaks  are  scattered  over  virgin  areas.  Gonrid- 
erable  areas  are  planted  to  tree  fruits,  the  yields  often  being  light  or  the  fruit 
of  small  sise  on  account  of  lack  of  moisture.  A  small  acreage  is  occupied  by 
alfalffei  and  truck  crops.    The  type  is  not  irrigated. 

Area  an4  diiirilmtkm  of  the  HUy  fiae  sandy  loam. 


state  or  area.> 


Aeret. 


LtvennoTB  sllty  fine  sandy  kMun OaUfomiaS, 


1  For  key  to  number  In  this  column  see  p.  733. 
LoAic  Qaotrp. 

The  loam  soils  occupy  extensive  areas  of  the  River  Flood  Plains  and  Terrace 
province  of  the  Pacific  Ooast  region  and  have  been  recognised  in  various  parts 
of  the  province.  They  are  subject  to  a  wide  range  In  climate,  drainage  condi- 
tions, and  character  of  underlying  material. 

In  western  Washington  the  loams  are  devoted  to  oats,  clover,  timothy  hay, 
hops,  ftuits,  and  truck  crops.  The  climate  and  soil  conditions  favor  dairying 
and  the  production  of  hay  and  oats.  Hops,  apples,  pears,  plums,  small  fruits, 
and  the  later  and  hardier  truck  crops  constitute  the  principal  intensively  culti- 
vated products.  In  certain  districts  only  those  fruits  and  vegetables  that  can 
resist  occaslon^al  light  summer  frosts  can  be  safely  grown. 

In  Oregon  the  group  is  represented  by  a  single  soil  type.  It  is  rather  deficient 
in  moisture-holding  capacity,  but  is  well  adapted  to  hay  crops,  Including  clover, 
alfalfa,  and  timothy,  and  to  pears  and  apples,  small  fruit,  and  vegetable  products 
under  irrigation. 

In  Oalifomia  the  soils  are  grouped  in  a  number  of  series  occurring  promi- 
nently in  the  Sacramento,  coastal,  and  coastaMntermountain  valleys.  In  the 
interior  valley  they  are  sometimes  rather  poorly  drained  and  subject  to  exten- 
sive overflow  during  periods  of  flood  where  not  protected  by  dikes.  Some 
of  the  soils  of  locally  better  moisture  conditions  are  capable  of  successful  utilisa- 
tion without  irrigation.  In  other  localities  the  soils  are  less  retentive  of 
moisture  or  so  situated  as  to  be  more  thoroughly  drained,  and  without  irrigation 
such  types  can  be  used  for  farming  only  at  the  cost  of  constant  and  intensive 
cultivation.  In  other  sections  irrigation  is  absolutely  essential  to  the  produc- 
tion of  crops.  Areas  subject  to  overflow  and  poorly  drained  are  used  mainly 
for  pasture. 

Where  moisture  conditions  are  favorable  the  loams  are  utilleed  quite  exten- 
sively for  grains,  alfalfa,  and  forage  crops,  and  In  certain  localities  have  been 
highly  developed  for  the  culture  of  grapes,  tree  fruits,  hops,  and  truck  crops. 
Peaches,  almonds,  apricots,  prunes,  and  pears  are  the  most  common  of  the  tree 
fimits.  Olives  and  flge  are  grown  to  less  extent  The  soils  are  usually  well 
adapted  to  alliilfa,  sugar  beets,  and  medium  early  to  late  vegetables.  Some  of 
the  members  of  the  group  are  particularly  adapted  to  certain  varieties  of  grape& 
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In  the  coastal  valleys  hops,  sugar  beets,  small  fniits,  alfalfii,  tbe  later  or 
heavier  vegetables,  and  stone  fruits  are  usuallj  grown. 

The  loam  group  of  soils  of  this  province  are  friable  and  easily  maintained  in 
good  tilth.  They  require  only  a  moderate  outlay  in  farm  equipment  and  ate 
economically  and  effectively  used  in  small  tracts  under  intensive  cultivatioiL 
They  are  well  suited  to  the  g«ieral  farm  crops  and  to  dairying  or  stock  raieiiig 
and  constitute  one  of  the  most  important  soil  groups  of  the  Pacific  Ooast  region. 

Bear  loam, — ^Thls  type  consists  of  a  reddish-brown,  sticky  silt  loam  from  4  to 
6  feet  deep,  grading  into  a  very  dark  brown  loam  below  4  feet  Where  lesB 
than  6  feet  deep  it  is  underlain  by  water-worn,  sandy  grav^.  The  higher  lying 
portions  of  the  type  have  excellent  drainage  and  are  free  from  overflow,  bat 
the  lower  areas  are  occasionally  inundated  during  flood  periods.  The  surface 
is  generally  level,  though  broken  by  occasional  gullies.  Grain  hay  is  the  prin- 
cipal crop.  Lower  lying  areas  bear  a  heavy  growth  of  native  grass,  which  is 
cut  for  hay  or  grazed  off.  The  type  is  an  excellent  soil  for  alfalfa,  grapes,  and 
stone  fruits,  and  can  also  be  used  for  hops. 

Chehalis  loam, — The  soil  consists  of  a  yellowish-brown  to  dark-brown  loam 
12  inches  deep,  underlain  by  a  dark-brown  sandy  loam.  Near  the  stream  banks 
the  soil  is  often  a  fine  sandy  loam,  while  farther  back  it  merges  gradually  into 
a  silt  loam.  The  type  is  slightly  rolling  along  the  streams,  becoming  nearly 
level  farther  back.  Drainage  as  a  whole  is  good.  The  soil  is  well  adapted  to 
fruits  and  truck  crops  capable  of  withstanding  slight  midsummer  freezes. 
Hops  also  do  well.    Practically  all  of  the  type  is  under  cultivation. 

Elma  loam, — This  type  consists  of  a  lis^t-brown  to  brown  heavy  loam  about 
12  inches  deep.  The  dry  cultivated  surface  assumes  a  grayish  tinge.  It  is 
underlain  by  a  lighter  colored  sandy  clay  loam  which  becomes  heavier  in  tex- 
ture and  more  compact  as  depth  increases  At  8  to  8  feet  an  Incoherent  mass 
of  coarse  glacial  gravels  is  encountered.  Both  soil  and  subsoil  contain  many 
mica  flakes.  The  type  includes  small  areas  of  sandy  loam  and  flne  sandy  loam. 
The  topography  is  level  and  the  land  easily  cultivated.  The  Elma  loam  is 
derived  chiefly  from  alluvium  overlying  glacial  material.  The  type  occurs  as 
small,  irregular  bodies  along  minor  streams  emptying  into  the  Ghehalis  Biver. 
A  large  part  of  it  is  under  cultivation.  It  is  well  adapted  to  oats,  hay,  clover, 
apples,  pears,  plums,  and  small  fruits. 

Feather  loam, — The  soil  consists  of  6  feet  or  more  of  a  deep-brown  loam 
with  a  smooth,  silty  texture.  The  natural  drainage  over  the  greater  part  of 
the  type  is  poor,  water  accumulating  on  it  from  surrounding  tjrpea  When  the 
river  levees  break  these  areas  are  flooded.  The  type  is  alluvisd  in  origin  and 
subject  to  modiflcation  at  each  2)eriod  of  flood.  Owing  to  danger  from  over- 
flows a  large  part  of  this  soil  has  never  been  cultivated.  It  supports  a  heavy 
growth  of  grass  and  is  used  for  pasture.  Where  drained  and  protected  from 
overflows  the  soil  is  very  productive. 

Oridley  loam, — ^This  type  consists  of  a  light  reddish  brown  loam  from  2  to  6 
feet  deep,  underlain  by  a  heavy,  sticky,  dark  reddish  brown  clay  loam.  Most  of 
the  type  rests  upon  a  gray,  calcareous  hardpan  at  an  average  depth  of  8  feet 
overlain  in  most  cases  by  a  layer  of  compact  clay  loam  encountered  below  the 
soil.  The  type  occupies  a  slightly  uneven  plain  with  numerous  shallow  depres- 
sions, having  no  outlet.  Both  surface  drainage  and  subdrainage  are  deficient, 
owing  to  lack  of  surface  channels  and  the  impervious  underlying  hardpan.  The 
depressed  gpots  usually  contain  water  during  the  rainy  season.  Artificial  drain- 
age is  necessary  for  the  intensive  development  of  the  type,  which  is  occasion- 
ally inundated  from  river  overfiow.  Under  favorable  drainage  conditions  the 
type  is  well  adapted  to  fruits.  Including  peaches,  pears,  apricots,  apples,  grapes, 
and  figs.    Alfalfa  does  well. 

Honcut  loam. — The  type  consists  of  a  light  reddish  brown  loam  2  feet  deep, 
underlain  by  a  very  dark  red  loam  extending  to  a  depth  of  6  feet  or  more. 
Water-worn  gravel  is  sometimes  present  in  this  soil  near  stream  courses,  but 
is  not  an  essential  feature  of  the  type.  The  surface  is  level  and  the  natural 
drainage  fair.  The  type  is  of  alluvial  origin.  It  is  used  mainly  for  pasture  and 
hay,  but  is  fairly  well  adapted  to  the  growing  of  truck  crops,  alfalfa,  and 
fruits. 

Livermore  loam,— The  soil  is  brown  or  slightly  reddish-brown  loam,  of  rather 
silty  texture,  containing  relatively  large  proportions  of  sand  of  the  fine  and 
very  fine  gradea  Varying  quantities  of  gravel  are  usually  preset  in  the  soil. 
It  is  retentive  of  moisture.  The  subsoil  is  a  brown,  yellowish-brown,  or  reddish- 
yellow  silty  to  fine  sandy  loam,  slightly  lighter  than  the  soil  but  becoming 
heavier  at  2}  to  8  feet  and  sometimes  grading  to  yellowish  silt  loam  at  5  or  6 
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feet  The  surface  is  generally  level  or  broken  by  old  stream  channels.  The 
type  often  supports  a  few  valley  oaks.  It  is  generally  well  drained  and  devoted 
mainly  to  hay  and  grain,  which  produce  good  yields.  Grapes,  tree  fruits,  and 
almonds  are  grown.  The  two  latter  often  suffer  for  moisture,  the  land  not  being 
irrigated. 

Maywood  loam, — ^The  type  consists  of  a  light-gray  or  yellowish-gray,  smooth, 
silty  loam  from  24  to  80  inches  deep,  underlain  by  a  compact  yellowish  day 
loam.  Gravel  beds  are  occasionally  encountered  at  a  depth  of  about  6  feet, 
marking  the  courses  of  former  drainage  ways.  The  type  is  friable,  coarsely 
cultivated,  and  retentive  of  moisture. 

The  surface  is  of  uniform,  slightly  sloping  character,  and  less  frequently 
marked  by  local  depressions  than  most  of  the  other  members  of  this  series. 
It  is  traversed  by  occasional  minor  washes  or  shallow  intermittent  stream 
courses.  Originally  the  type  was  extensively  dry  farmed  to  grains,  but  large 
areas  have  been  subsequently  laid  out  in  orchards  with  indifferent  success.  In 
the  most  favorable  locations  it  is  capable  of  developing  successful  dry-land 
orchards,  but  only  where  accompanied  by  efficient  methods  of  preparation  and 
cultivation  of  the  land  and  by  the  selection  of  crops  and  varieties  adapted  to 
prevailing  conditlona  Under  irrigation  it  is  adapted  to  a  wide  range  of  fiuit 
and  general  farm  crops. 

Mooho  loam, — The  soil  is  subject  to  considerable  variation,  but  typically  con- 
sists of  a  dark-brown  or  dark-drab  loam,  or  in  places  sandy  clay  loam,  of 
silty  texture,  and  18  to  24  inches  deep.  It  is  underlain  by  alternating  strata 
of  grayish-brown  sand,  fine  sand,  and  silty  fine  sand  grading,  at  3  to  5  feet, 
into  a  heavy  black  clay  or  dark-drab  silty  clay  loam  mottled  with  yellow  and 
gray.  The  material  is  of  alluvial  origin.  Land  of  this  type  is  comparatively 
level  and  is  devoted  to  the  production  of  fruits,  hay,  and  grain.  Potatoes  and 
truck  crops  have  also  been  successfully  grown. 

Pajaro  loam, — ^The  soil  consists  of  a  heavy,  dark-brown  to  black  micaceous 
loam  from  12  to  18  inches  deep.  It  is  underlain  to  a  depth  of  6  feet  or  more 
by  a  light-yellow  silt  loam,  becoming  more  micaceous  with  depth.  The  mica 
In  the  top  soil  is  largely  obscured  by  the  large  content  of  humus.  Although 
the  soil  is  heavy,  on  account  of  the  high  percentage  of  humus  and  lime,  it  is 
usoally  easily  cultivated.  Long,  irregular  bodies  of  this  soil  extend  along  the 
Pajaro  River.    It  is  adapted  to  alfalfa,  sugar  beets,  onions,  and  small  fruits. 

Sacramento  loam,— The  soil  consists  typically  of  a  rather  heavy,  sticky  sandy 
loam  or  loam  carrying  more  or  less  gravel  and  extending  to  a  depth  of  6  or 
more  feet.  It  is  sometimes  underlain  at  a  less  depth  by  stream  sands  and 
gravels.  It  occurs  as  long,  narrow,  or  moderately  extensive  bodies  in  the 
Tidnity  of  former  or  present  stream  channels.  Under  irrigation  it  is  generally 
well  adapted  to  the  production  of  alfalfa,  fruits,  and,  where  not  too  gravelly, 
of  sugar  beets. 

Bama  loam, — The  soil  and  subsoil  material  are  usually  of  similar  loam  tex- 
ture and  friable  structure,  though  in  places  the  latter  is  somewhat  heavier 
than  the  overlying  material.  It  is  of  brown  color,  which  is  frequently  of  rather 
dark  tint  Gravel  rarely  occurs.  The  surface  is  generally  uniform  and  evenly 
sloping  and  favorable  to  irrigation.  The  type  is  frequently  separated  from 
lower  lying,  alluvial  types  by  low  terrace  slopes.  It  is  somewhat  low  in 
moisture-retaining  capacity,  but  under  irrigation  is  adapted  to  pears,  apples, 
and  hay  crops. 

Scmta  Rita  loam, — This  is  a  gray,  slate-colored,  or  nearly  black  loam,  some- 
times faintly  mottled  with  bluish  gray  and  brown,  about  3  feet  deep.  It  is 
Underlain  by  a  gray  to  brown  loam  similar  in  texture  to  the  soil,  but  sometimes 
somewhat  mottled  with  gray  and  yellowish  brown.  The  type  is  comparatively 
level  and  well  drained.  It  is  entirely  under  cultivation  and  devoted  mainly  to 
hops;  sugar  beets,  and  fruits.  The  hop  yields  are  large  and  the  sugar-beet 
yields  good  in  favorable  seasons.  Alfalfti  is  successfully  grown  in  favorable 
localities. 

Vina  loam, — ^The  soil  consists  of  a  smooth  brown  to  reddish-brown  loam  from 
20  to  86  Inches  deep,  frequently  of  somewhat  silty  character  and  carrying  small 
quantities  of  andesitic  gravel.  It  is  underlain  by  gravel  beds,  although  at  times 
the  type  rests  directly  upon  the  unweathered  parent  rock  of  schist  or  andesite. 
The  type  occurs  as  fan-shaped  bodies  in  the  vicinity  of  stream  deltaa  The  sur- 
face is  gently  sloping  and  often  marked  by  stream  courses  and  abrupt  terrace 
lines.  In  its  natural  condition  it  supports  a  growth  of  oaks  and  other  trees  and 
brush.  With  the  exception  of  the  deeper  phases,  it  is  not  well  adapted  to  the 
production  of  fruits  without  irrigation,  or  to  alfalfa  or  the  fruits  requiring  the 
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deeper  aoila  A  deep  silty  phase  of  this  type  has  been  eoeoimtered,  occapying 
a  somewhat  lower  position  than  the  typical  soil.  This  phase  is  of  sup^or 
TSlne  for  the  production  of  both  dry-land  and  irrlsated  crops  and  is  well 
adapted  to  peaches^  prunes,  grapes^  sugar  beets,  alfalfti,  and  truck  crops. 

Area  and  dUtrilhttkm  of  the  loame. 
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1  For  kay  to  nnmben  In  ibis  oohimn  see  p.  7SS. 
STOrr  OBATKLLT  LOAM  PHA8C 

This  phase  includes  soils  containing  sufficient  grarel  and  larger  stone  frag- 
ments or  bowlders  to  alter  essentially  the  agricultural  value.  The  int^vtitial 
materia]  is  ordinarily  of  loamy  texture.  The  phase  is  represented  In  this 
proThnce  by  a  single  soil  type. 

The  soil  is  underlain  by  a  porous,  grayelly  substratum,  which,  with  the  gravel 
and  stone  content  of  the  soil  itself,  renders  the  type  of  porous  texture  ume- 
tentlve  of  moisture,  and  subject  to  drought  The  type  is  of  limited  extent  and 
of  minor  agricultural  importance,  being  inferior  to  the  loams  for  the  produc- 
tion of  ordinary  crops.  It  is  unsuited  to  general  fbrm  crops,  but  under  irriga- 
tion  or  intensive  cultivation  areas  in  which  the  stone  and  gravel  content  is  not 
too  high  could  be  utHised  for  early  apples,  stone  or  small  fruits,  and  early  truck 
crops.    It  is  not  at  present  ffeirmed  to  any  extent 

Cama$  $tony  gravely  loam. — The  soil  consists  of  a  light-brown  to  dark-brown 
gravelly  loam  or  day  loam  8  to  12  inches  deep.  The  subsoil  is  a  brown  to  light- 
brown  loam  or  clay  loam,  usually  more  gravelly  than  the  soil.  From  40  to  90 
per  cent  of  the  soil  mass  often  consists  of  gravel,  cobbles,  and  rounded 
basaltic  bowlders.  The  type  occurs  on  low  terraces  or  alluvial  fbns  formed  at 
the  mouUis  of  creeks.  The  topography,  owing  to  frequent  low  mounds  and 
shallow  depressions,  is  uneven  and  undulating.  Drainage  over  the  more  stony 
and  gravelly  areas  is  very  Uiorough,  but  where  the  soil  contains  a  larie  pro- 
portion of  fine  material  it  retains  moisture  very  well.  The  type  supports  only 
a  stunted  and  sparse  growth  of  fir,  with  a  few  small  scrub  oaks.  It  is  of 
little  agricultural  importance,  but  includes  some  small  areas  which  could  be 
utilised  for  fruit  culture. 


Area  and  dUtribtiUon  of  the  nUmy  gravtXly  loam. 
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1  For  kay  to  nombw  In  thisoohunn  aea  p.  7S8. 
QBAVELLT  LOAIC  PHASB. 

In  the  gravelly  loam  soils  the  stone  content  is  not  as  great  as  In  Uie  stony 
gravdly  loams.  The  proportion  of  fragmental  rock  is,  howev^,  sufficient  tft 
modify  the  normal  physical  characteristics  of  the  loam  soil  and  is  often 
excessive. 
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In  the  River  Flood  Plain  province  gravelly  loams  have  been  recognised  in 
four  soil  series  mapped  in  the  semlarid  and  subhumld  districts  of  the  California 
interior  valley  and  of  southern  Oregon.  In  the  latter  region  one  of  the  series 
represented  is  characterized  by  an  impervious  hardpan  substratum,  the  other 
by  a  porous,  gravelly  substratum.  The  former  type  is  well  elevated  above 
present  flood  plains  and  under  normal  conditions  is  well  drained,  often  shallow, 
and  not  adapted  to  crops  except  under  irrigation.  When  developed  the  soil 
will  require  frequent  applications  of  water  and  careful  management  in  order 
to  guard  against  poor  underdrainage  due  to  the  impervious  hardpan  strata. 
The  shallower  areas  are  adapted  only  to  shallow-rooted  crops,  such  as  berries 
and  small  grains,  or  may  be  used  for  grazing.  The  areas  of  deeper  soil,  when 
improved  by  blasting,  will  become  suitable  under  irrigation  for  the  production 
of  peaches,  small  fruits,  and  early  truck  crops.  The  lower  lying  type  having 
a  porous  substratum  is  farmed  to  some  extent,  and  where  not  too  gravelly  is 
suitable  for  the  production  of  grains,  apples,  and  pears  under  favorable  mois- 
ture conditions. 

In  the  California  Valley  the  gravelly  loams  occupy  valley  plains  free  from 
overflow.  They  are  well  drained  and  favorably  located  for  irrigation.  The 
moisture-holding  capacity  is  low  and  they  are  not  adapted  to  dry-farmed 
crops  and  are  utilized  mainly  for  grazing.  Under  irrigation  th^  are  suited  to 
the  iH'oduction  of  peaches,  apricots,  olives,  prunes,  grapes,  alfalfa,  small  fruits, 
and  early  vegetables. 

The  characteristics  of  the  gravelly  loam  series  favor  the  production  of 
grapes,  moderately  early  stone  fruits,  and  small  fruits.  The  soils  are  not  so 
well  adapted  to  the  general  farm  crops,  late  tree  fruits,  or  staple  vegetables 
as  the  members  of  the  loam  group.  In  adaptation  they  are  more  closely  as- 
sociated with  the  soils  of  sandy  loam  or  flne  sandy  loam  texture  than  with 
the  loams. 

Agate  gravelly  loam. — ^The  soil  is  reddish  brown  to  brown  in  color  and  subject 
to  considerable  variation  in  depth,  ranging  from  6  inches  or  less  to  about  4 
feet  The  flne  earth,  which  is  a  loam,  carries  much  water-worn  gravel,  the 
fragments  being  small  to  medium  size.  In  local  depressions  gravel  has  accumu- 
lated on  the  surface,  and  small  basaltic  bowlders  also  occur.  Surface  drain- 
age Is  but  fairly  well  developed  and  the  subdrainage  poor.  The  surface  is 
marked  by  "hog  wallowa"  The  deeper  phases  of  the  type  support  a  scant 
growth  of  timber  and  brash ;  the  shallower  areas  are  treeless.  Where  of  sutB- 
cient  depth  and  irrigated  the  type  Is  adapted  to  peaches,  small  fruits,  and  truck 
crops.    The  shallow  bodies  are  adapted  only  to  grazing  or  shallow-rooted  crops. 

Anderfon  graveUy  loam. — ^The  soil  is  a  heavy,  sticky,  light-red  loam  8  to  12 
inches  deep,  carrying  a  moderate  quantity  of  small  pebbles,  cobbles,  and  flne 
gravel.  The  subsoil  varies  from  almost  pure  gravel  to  a  clay  loam.  The  type 
occupies  elevated  valley  plains  or  vall^s,  has  a  nearly  level  op  gently  sloping 
surface,  and  is  usually  well  drained.  It  is  of  comparatively  recent  alluvial 
origin,  being  derived  from  the  elevated  formations  of  early  stream  gravels  and 
sedimoits  of  the  upland&  Under  irrigation  it  is  w^  adapted  to  peaches  and 
grapes.  Alfalfa  is  also  grown  under  irrigation,  but  most  of  the  land  is  utilized 
for  grazing. 

Salem  grm>eUy  loam.— -The  soU  is  a  brown  to  black  loam  from  a  few  inches 
to  several  feet  in  depth,  containing  a  large  quantity  of  gravel,  varying  in  size 
from  flne  gravel  to  pebbles  2  or  8  inches  in  diameter.  The  subsoil  is  practically 
the  same  as  the  soil,  except  that  it  contains  more  gravel.  It  rests  on  a  bed  of 
water-worn  gravel.  This  is  a  bottom-land  soil.  It  is  generally  well  drained  and 
covered  with  a  growth  of  brush  and  scrub  oak.  Where  not  too  gravelly  it  is 
fairly  well  adapted  to  grain  and  fruit 

Tehama  gravelly  loam. — ^The  soil  is  a  yellowish-brown  to  reddish-gray,  compact 
loam  from  18  inches  to  6  feet  deep,  carrying  water-worn  gravel,  coarse  sand, 
and  SQbangular  rock  fragmenta  It  bakes  upon  exposure  to  dry  weather,  bat 
can  be  readily  handled  under  proper  moisture  conditions.  Where  less  than  6 
feet  in  depth  it  is  underlain  by  a  compact  impervious  clay  loam  or  day.  The 
type  is  found  as  inextensive^  elongated  bodies  bordering  the  flood  plains  of 
intermittent  streams  or  as  terraces  or  bench  lands  in  minor  stream  valleys. 
The  topography  is  level  to  slightly  sloping  and  the  surface  treeless.  Drainage 
is  good  and  the  type  mainly  devoted  to  dry-farmed  grains.  The  surface  con- 
flgnration  fiivors  irrigation,  and  where  this  is  practiced  the  type  should  prove 
wdl  adapted  to  the  inroductlon  of  alfalfa,  truck  crops,  and  fruits,  particularly 
peaches,  olives*  and  apricots. 
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Area  and  dMrihution  of  the  graveUy  loams. 
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Total. 


1  For  key  to  numben  in  this  oohinm  see  p.  733. 
Silt  Ijoau  Group. 

The  gilt  loam  group  Includes  a  large  number  of  extensive  and  widely  dis- 
tributed soils  and  constitutes  one  of  the  most  important  soil  groups  of  the 
River  Flood  Plain  province.  Owing  to  their  wide  distribution  throughout  those 
portions  of  the  States  included,  within  the  Pacific  coast  region,  the  soils  vary 
widely  in  climatic  environment,  drainage  conditions,  possibilities  of  irrlgatioD, 
and  other  features  affecting  their  utillEation. 

In  the  humid,  heavily  forested  re^ons  of  western  Washington  and  south- 
western Oregon,  where  the  silt  loams  have  been  extensively  mapped,  they  are 
confined  to  the  river  bottoms  and  are  sometimes  subject  to  overflow.  Where 
well  drained  and  protected  from  inundation,  they  are  friable  und^r  cultiva- 
tion, retentive  of  moisture,  and  extensively  utilized  for  the  production  of  hay 
and  forage  crops,  dairy  products,  grains,  potatoes,  and  the  later  and  heavier 
vegetables  Small  fruits,  consisting  mainly  of  brambleberrles,  are  extensively 
grown  locally,  and  yield  heavily,  but  tree  fruits  do  not  show  such  good  results. 
Of  the  grains  oats  are  most  extensively  grown  and  produce  unusually  heavy 
yields.  Climatic  conditions  are  generally  unfavorable  to  the  production  of 
wheat  of  good  milling  quality.  Of  the  hay  crops  clover,  timothy,  and  native 
hay  are  most  successful.  In  the  Columbia  River  Valley  in  Washington  mem- 
bers of  the  group  occupy  stream  terraces,  generally  well  elevated  above  present 
flood  plains.  In  some  cases,  owing  to  their  elevated  position  and  porous  sub- 
stratum, they  are  excessively  drained,  but  under  intensive  cultivation  are 
usually  retentive  of  moisture.  They  are  extensively  utilized  for  the  production 
of  forage  crops,  dairy  products,  and  prunes.  Apples,  pears,  small  fruits,  and 
vegetables  are  grown  to  some  extent,  though  the  production  of  these  fruits 
might  well  be  increased.  The  better  drained  areas  are  not  so  well  suited  to 
hay  and  the  general  farm  crops  as  those  underlain  by  more  compact  material, 
but  are  better  adapted  to  orchards  and  small  fruits. 

In  the  interior  districts  of  more  limited  rainfall  in  Oregon  the  silt  loams 
are  utilized  mainly  for  grazing  and  the  growing  of  wheat,  oats,  and  hops,  and 
are  also  adapted  to  hay  and  forage  crops,  sugar  beets,  small  fruits,  and  late 
vegetables. 

In  the  interior  California  Valley  they  occur  under  semiarid  climatic  con- 
ditions. Some  of  the  areas  encountered  lie  well  above  present  flood  plains, 
while  others  occupy  a  position  adjacent  to  stream  channels,  and  where  not 
protected  by  levees  are  subject  to  periodical  overflow  and  are  poorly  drained. 
Some  members  of  the  group  have  porous  subsoils  and  are  subject  to  excessive 
underdrainage;  in  others  the  underlying  material  is  compact  and  less  pervious, 
making  the  soils  retentive  of  moisture.  The  low,  poorly  drained,  or  overflowed 
areas  are  utilized  mainly  for  pasture;  the  better  drained  areas  are  devoted 
extensively  to  grains  without  irrigation.  With  the  exception  of  the  areas  In 
which  drainage  is  excessive,  the  soils  retain  enough  moisture  to  insure  fair 
average  yields.  The  elevated  and  well-drained  areas  are  not  generally  suited 
to  fruits,  alfalfa,  or  special  crops,  except  under  irrigation.  In  some  of  the 
lower-lying  soils  irrigation  is  unnecessary,  and  hops,  prunes,  grapes,  alfalfa, 
beans,  asparagus,  potatoes,  and  other  vegetables  are  profltably  grown.  The 
production  of  sugar  beets  has  in  some  sections  become  an  established  industry. 
Forage  crops,  dairy  products,  and  pears  also  form  important  sources  of  revalue, 
particularly  in  the  lower  lying  areas  near  the  larger  streams.  The  silt  loams 
of  the  smaller  valleys  near  the  coast  are  devoted  to  grain,  alfalfa,  sugar  beets, 
prunes,  apricots,  apples,  small  fruits,  and  vegetables. 

The  silt  loam  group  meets  the  requirements  of  a  soil  adapted  to  general  farm 
crops,  dairying,  and  to  special  intensively  cultivated  products.    Those  of  the 
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latter  dam  Include  sugar  beets,  prunes,  pears,  asparagrus,  potatoes,  beans,  hops, 
the  later  vegetables,  such  as  cabbage,  cauliflower,  onions,  etc.,  small  fruits, 
apples  in  the  localities  of  suitable  climatic  conditions,  and  tomatoes,  apricots, 
and  peaches  upon  the  better  drained  or  earlier  areas  or  when  Intended  for 
canning  purposes.  In  the  range  of  crops  which  can  be  profitably  grown  under 
the  varying  climatic  and  other  local  conditions,  the  soils  probably  exceed  any 
other  group  of  soils  of  the  Pacific  coast  region. 

Camaa  Hit  loatf^— The  typical  soil  consists  of  a  light-brown  to  brown  silt 
loam  at>out  12  inches  deep,  often  carrying  fine  water-worn  gravel  and  spherical 
iron  pellets  scattered  over  the  surface  and  mixed  with  the  soil.  Small,  rounded 
bowlders  also  occur  in  the  soil,  but  are  seldom  found  In  sufficient  amounts 
to  interfere  with  cultivation.  The  subsoil  is  usually  a  brown  to  light-brown 
silt  loam,  usually  of  compact  character,  but  sometimes  moderately  pervious,  be- 
coming heavier  with  depth,  and  grading  at  about  24  inches  into  a  light 
yellowish  brown  silty  clay  loam.  A  small  amount  of  gravel  and  a  few  rounded 
bowlders  occur  throughout  the  subsoil.  At  an  average  depth  of  4  to  6  feet  the 
subsoil  is  underlain  by  an  imperfectly  stratified  deposit  of  gravel,  which  may 
occasionally  approach  the  surface.  Rounded  bowlders  varying  In  size  from 
cobbles  to  fragments  several  feet  in  diameter  are  found  embedded  in  this 
gravel  deposit.  Drainage  is  well  established  and  in  some  cases  is  excessive. 
The  type  is  generally  retentive  of  moisture  and  well  adapted  to  diversified 
farming,  dairying,  hay  crops,  fruits,  etc.  The  areas  in  which  the  underlying, 
porous  substratum  occurs  at  shallow  depths  are  rather  droughty  and  require 
intensive  cultivation  for  successful  crops. 

CoquiUe  Hit  loam. — ^The  soil  is  a  grayish  or  light-brown  micaceous  silt  loam 
from  15  to  dO  inches  deep.  It  is  underlain  by  a  bluish-drab  or  light-brown 
heavy  silt  loam  or  sllty  clay,  often  mottled  with  iron  stains  and  with  dark 
patches  due  to  undecayed  vegetable  material.  The  type  occurs  as  bottom 
lands  in  stream  valleys  and  in  the  vicinity  of  sloughs  and  inlets  entering  tidal 
bays  and  estuaries.  It  is  often  poorly  drained  or  subject  to  Inundation  by  high 
tides  and  more  or. less  water-logged.  It  is  usually  covered  by  a  growth  of 
J  uncus,  marsh  grass,  tules,  or  salt  grass,  or  by  a  tangled  forest  growth  of  fir, 
myrtle,  and  willow.  In  the  vicinity  of  tidal  marshes  it  often  carries  excessive 
accumulations  of  marine  salts,  but  where  protected  from  overflow  by  tides  or 
streams  and  drained  it  is  productive  and  well  adapted  to  the  production  of 
potatoes,  root  crops,  vegetables,  vetch,  hay,  and  grain  crops. 

Elder  Hit  loam, — ^The  soil  is  a  smooth-textured,  friable  silt  loam,  6  feet  or 
more  In  depth,  and  of  grayish  to  dark-gray  or  black  color.  The  black  color  is 
due  to  accumulations  of  organic  matter.  The  surface  is  level  or  marked  by 
occasional  remnants  of  former  waterways  or  by  minor  stream  courses.  The 
type  is  well  drained  and  not  subject  to  overflow.  It  supports  a  growth  of 
valley  oak  and  thickets  of  elder,  willow,  and  brush.  Where  cultivated  it  is 
dry-farmed  to  grains,  and  under  Irrigation  is  well  adapted  to  the  production 
of  alfalfa  and  fruits  crops.  Sugar  beets,  berries,  and  other  small  fruits,  melons, 
and  truck  crops,  should  do  well. 

Feathsr  Hit  loam. — ^This  type  consists  of  a  reddish-brown  to  very  dark  brown 
silt  loam  6  feet  or  more  in  depth.  Thin  layers  of  flne  sandy  loam  are  found 
throughout  the  subsoil.  The  type  is  known  locally  as  **  black  land."  The 
soil  is  formed  largely  from  stream-deposited  material,  the  areas  being  subject 
to  annual  overflow.  Small  tracts  are  cultivated  to  alfalfa  and  sorghum,  but 
the  yields  are  uncertain  on  account  of  the  floods.  The  soil  is  well  adapted  to 
alfalfa,  truck  crops,  and  small  fruits. 

Felida  Hit  loam, — ^The  soil  is  a  gray  to  black  compact  silt  loam,  sticky 
when  wet,  extending  to  a  depth  of  12  to  15  inches,  and  containing  a  few  small, 
rounded,  iron-cemented  pellets  and  a  considerable  amount  of  very  flne  sand. 
The  subsoil  is  a  light-brown  to  slightly  mottled  heavy  silt  loam  which  grades 
into  a  silty  day  loam  at  a  depth  of  3  to  4  feet.  A  noticeable  amount  of  mica  par- 
ticles is  always  present  in  the  subsoil.  Small  pockets  of  gravel  occur  in  the 
soil  and  subsoil,  but  on  the  whole  the  type  is  free  from  coarse  sands,  gravel, 
or  bowlders.  The  topography  varies  from  comparatively  level  to  gently  roll- 
ing. The  type  is  devoted  to  prunes  and  other  tree  fruits,  clover,  timothy,  forage 
crops,  and  small  fruits. 

Lauren  Hit  loam. — The  soil  is  a  brown  to  slightly  reddish  brown  loam,  com- 
pact, and  friable,  and  from  10  to  12  inches  deep.  It  is  underlain  by  a  com- 
pact, yellowish-brown  silt  loam,  which  rests  at  depths  of  20  to  80  feet  upon  a 
bed  of  gravel  and  rounded  cobbles.  The  type  occupies  valley  terraces  rising 
from  250  to  800  feet  above  the  bottoma    The  topography  is  level  to  gently 
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undulating,  but  the  slopes  toward  the  river  valley  are  steep  and  abrupt  The 
type  as  a  whole  has  good  natural  drainage.  It  is  well  adapted  to  prunes, 
pears,  apples,  small  fruits,  and  vegetables. 

Livermore  silt  loam. — ^The  soil  is  a  light4>rown  to  dark-brown  silt  loam,  of 
rather  compact  structure,  becoming  sticky  when  wet,  and  tending  to  puddle  and 
bake.  With  proper  cultivation  and  favorable  moisture  conditions  it  becomes 
friable.  The  subsoil  differs  but  little  from  the  soil  material,  except  that  in 
the  deeper  portion  the  color  and  texture  are  somewhat  lighter  than  the  soil 
The  type  is  of  alluvial  origin  and  occupies  level  to  slightly  depressed  river 
flood  plain  or  terrace  areas.  It  is  derived  mainly  from  a  variety  of  meta- 
morphic,  crystalline,  and  sedimentary  rocks.  It  is  often  poorly  drained  and 
in  such  i^aces  devoted  only  to  grazing.  Where  well  drained  it  is  retentive  of 
moisture  and  adapted  to  asparagus,  fruit,  grain,  and  hay  crops. 

MarysvUle  tilt  loam. — This  type  consists  of  a  light-brown  silt  loam  from 
18  inches  to  4  feet  deep,  underlain  by  10  to  20  inches  of  reddish-brown  sticky 
clay  loam,  which  in  turn  rests  upon  a  mottled  gray  hardpan.  In  places  a  layer 
of  fine  gray  silty  material  is  found  overlying  the  hardpan.  The  type  is  more 
or  less  subject  to  overflow  and  the  surface  drainage  is  poor,  although  the  sou 
dries  out  rapidly  after  the  floods  subside.  Where  protected  from  overflow 
and  provided  with  artiflcial  drainage  it  is  adapted  to  alfalfa,  grapes,  and  stone 
fruits. 

Maywood  Mt  loam.— The  soil  consists  of  a  compact,  slightly  sticky,  y^ow 
to  yellowish-gray  silt  loam  which  proves  friable  when  handled  under  favorable 
moisture  conditions.  It  is  usually  free  from  gravel  and  underlain  at  depths 
of  80  to  36  inches  by  a  compact  day  loam  or  silty  loam  of  high  water-holding 
capacity.  This  in  many  places  rests  upon  gravel  beds  at  a  depth  of  6  ffeet  or 
more.  The  surface  is  level  and  the  type  well  drained.  It  is  of  alluvial  origin, 
occupying  minor  stream  valleys,  and  sometimes  supports  a  considerable  growth 
of  valley  oak,  with  some  willows  and  cotton  woods.  It  affords  good  graxing, 
supporting  a  fkir  growth  of  native  grasses  during  the  rainy  season.  It  is 
fiairly  well  adapted  to  dry-farmed  crops  and  with  careful  cultivation  has  pro- 
duced fair  returns  when  devoted  to  alfalfti  and  to  orchard  crops  without  irri- 
gation. It  is  best  adapted,  however,  to  the  production  of  such  products  under 
irrigation. 

Pajaro  silt  loam, — ^Thls  type  consists  of  a  smooth,  brown,  micaceous  silt  loam, 
becoming  more  micaceous  and  lighter  in  color  below  8  feet  The  subsoil  extends 
to  30  feet  or  more.  Very  little  sand  and  no  gravel  is  found,  the  type  being 
nniform  in  texture.  It  is  a  fertile  soil,  well  adapted  to  apples,  and  also  to 
alfalfa  sugar  beets,  garden  truck,  and  berries. 

Puget  snt  (oam.-*The  soil  consists  of  a  light-brown  silt  loam  8  to  20  inches 
deep,  carrying  a  relatively  large  proportion  of  sand  of  the  flner  grades.  The  sub- 
soil is  a  light-brown  to  gray  fine  sandy  loam,  often  slightly  mottled  witli  y^ow 
iron  stains.  The  topography  as  a  whole  is  gently  undulating.  Areas  bordering  the 
larger  streams  are  subject  to  overflow  at  times  of  high  water,  but  the  natural 
drainage  of  the  greater  proportion  of  the  type  is  fairly  good.  Artiflcial  drainage 
will  Improve  many  of  the  areas,  especially  in  the  shallow  basins  or  depressions. 
The  flue  silty  texture  makes  the  soil  easy  to  cultivate,  and  when  thoroughly 
drained  and  w^l  cultivated  it  is  very  productive.  It  is  well  adapted  to  small 
fruits  and  to  oats  and  other  grass  crops.  Clover,  timothy,  potatoes,  vegetables, 
and  Canadian  fleld  peas  produce  very  profltable  yields. 

Sacramento  sUt  loom.— This  type  consists  of  a  light  yeUowlah  brown  to  drab, 
micaceous  silt  loam,  usually  6  or  more  feet  deep  and  of  modecmt^y  porous  and 
friable  structure.  In  some  places  strata  of  river  sands  and  gravels  come  within 
the  0-foot  proflle.  The  type  occurs  as  elongated,  narrow  bodies  near  preaent  or 
former  stream  channels,  or  as  broad,  extensive  areas  covering  the  river  flood 
plains.  The  more  tievated  bodies  are  well  drained,  but  those  lying  near  stream 
courses  are  often  subject  to  overflow.  The  type  supports  a  dense  growth  of 
vines,  brush,  and  timber,  and  is  more  or  less  eroded.  Grain  and  hops  are  grown 
by  dry-farming  methods,  and  when  protected  from  overflow  and  irrigated  the 
type  is  very  well  adapted  to  the  production  of  alftilfa,  sugar  beets,  track  crops, 
and  prunes,  pears,  or  other  f  ruita 

Salem  sUt  loam,— The  soil  is  a  brown  to  black  silt  loam  18  to  Si  inches  deep, 
carrying  considerable  organic  matter.  The  subsoil  is  a  ydllowiah  to  red  day 
loam,  often  mottled  with  gray  and  yellow,  becoming  heavier  with  depth.  The 
type  occupies  gently  rolling  or  level  vmlley  land  and  is  derived  from  transported 
shale  and  sandstone  material,  modifled  somewhat  by  material  derived  fttHu 
basaltic  rocks.    Drainage  is  good,  except  in  a  few  local  depressions.    The  soU  is 
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well  adapted  to  genearl  crops,  hops,  and  small  fruits.   Wheat  yields  from  25  to  90 
bushels,  oats  from  35  to  50  bushels,  and  hops  about  1,500  pounds  per  acre. 

Tehama  9Ut  loam. — ^The  soil  is  a  yellowish-brown  to  reddish-yellow,  compact 
and  friable  i^t  loam  from  10  to  20  inches  deep.  Fine  gravel  or  coarse  sand, 
distributed  by  former  washes  or  intermittent  drainage  courses,  is  formed  over 
the  surface.  The  subsoil  is  a  tenacious  brown  or  yellowish-brown  sllty  clay 
loam  of  rather  impervious  character,  extraiding  to  the  depth  of  6  feet  or  more, 
underlain  by  compact,  partially  consolidated  sand,  silt,  and  gravel.  The  type 
occiqples  slightly  lower  situations  than  the  soils  of  the  Redding  and  Coming 
series,  from  which  it  is  frequently  separated  by  pronounced  slopes  and  ter- 
races. It  is  found  on  the  upland  plains  having  a  gentle  slope  and  is  g^ierally 
tredess,  except  in  the  vicinity  of  small  streams,  where  a  scattering  timber 
growth  is  sometimes  found.  The  surface  is  marked  in  places  by  the  courses  of 
intermittent  streams,  but  surface  drainage  Is  in  general  restricted,  and  many 
poorly  drained  depressions  exist  The  type  in  many  places  has  a  "  hog-wallow  *' 
topography.  Land  of  this  type^  where  used,  is  devoted  to  dry-ftirmed  grains. 
With  irrigation  it  should  prove  adapted  to  a  wide  range  of  general  farm  and 
fruit  crops,  including  particularly  stone  fruits  and  alfalfa. 

Area  and  dUtributUm  of  the  Hit  loam%. 


Sou 


state  or  ana.^ 


Aont. 


iiUtl 

Puget  lilt  loam 

Salem  silt  loam 

FeUdasUtloam 

LivenHore  silt  loam . 
Tahama  flit  loam ... . 
Coqtdlle  sin  loam.... 

Ounaa  silt  loam 

Mamirille  silt  loam. 

Feather  silt  loam 

Blder  sin  loam 

Haywood  silt  loam . . 

Laoren  sUt  loam 

Pi^laro  silt  loam 


Oalifomiaa,  13,  IS,  16, 17, 1$,SS. 

Wa8bJiigtoii4,5,7 

Oregoofi 

Washington  7 

Callfon&n 

Oalilonilalft 

Oregon  3 

Washington  7 

Oallfom&U 

....do 

Calilomiaie. , 

do 

Washington  7 

OallfomBiM 


m,ft» 
106,  m 

78,666 
l»l,6M 
81,104 
30,888 

36,816 
10,406 
8,000 
3,684 
8,889 
3,368 
3,048 
1,068 


Total. 


643,233 


1  For  key  to  numbers  in  thisoolonm  see  p.  733. 


SILTY  CLAT  LOAM  PHASE. 


The  sUty  clay  loams  are  comparable  with  the  soils  of  the  silt  loam  group,  in 
extent,  range  of  climatic  conditions,  and  other  modifying  factors.  As  a  role, 
they  are  somewhat  less  pervious  and  more  compact  in  structure,  tending  to 
puddle  when  dry  and  bake  and  crack  upon  subsequent  exposure  to  hot,  dry 
weather.  They  are  friable,  however,  and  readily  maintained  in  good  tilth  if 
worked  under  proper  moisture  conditions  They  are  normally  somewhat  more 
retentive  of  moisture  than  the  silt  loams,  and  are  rather  more  frequently  poorly 
drained,  and  subject  to  overHow. 

These  soils  do  not  differ  greatly  from  the  silt  loams  of  the  same  series  in 
Crop  adaptation  They  require  a  somewhat  heavier  ftirm  equipment,  and  are 
adapted  to  a  slightly  heavier  type  of  farming.  Under  favorable  conditions  of 
moisture,  drainage,  and  tillage  they  are  generally  more  fkivorable  for  forage 
crops  and  grains,  and  less  so  for  vegetables,  although  practically  all  the  prod- 
ucts of  the  silt  loams  of  the  province  are  grown  upon  the  sllty  clay  loams  in 
certain  localities.  The  soils  lack  something  of  the  wide  capacity  of  the  silt- 
loam  group  for  growing  a  large  number  of  crops  successfully. 

In  the  humid  districts  of  Oregon  and  Washington,  grain,  clover,  timothy, 
and  forage  crops  are  most  extensively  grown,  with  hops,  potatoes,  truck  crops, 
and  smaU  fruits  on  the  better-drained  areas. 

tn  the  subhumid  district  of  northern  Oregon  the  type  is  represented  by  a 
single  Inextenslve  type  not  agriculturally  important  at  present,  but  adapted  to 
grains,  alfalfa,  vegetables,  small  fruits,  apples,  and  peara 

In  the  interior  California  Valley  the  sllty  clay  loams  appear  in  a  number 
of  established  soil  series,  and  are  devoted  to  the  production  of  grains,  sugar 
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beets,  forage  crops,  alfalfa,  prunes,  pears,  and  vegetables,  and  locally  to  flgs 
and  peaches. 

In  the  coastal  valleys  the  silty  clay  loams  have  been  encountered  only  to  a 
limited  extent,  and  are  devoted  mainly  to  grain,  grain  hay,  and  less  extensively 
to  sugar  beets  and  alfalfa. 

With  the  soils  of  the  silt  loam  group,  the  silty  clay  loams  constitute  an  exten- 
sive and  important  source  of  wealth  in  the  River  Flood  Plains  province  in  the 
development  of  its  various  forms  of  agricultural  enterprise. 

Chchalis  silty  clay  loam, — The  soil  consists  of  a  brown  to  reddish-brown 
silty  clay  loam  from  10  to  15  inches  deep.  It  is  mellow  and  friable,  and  can 
be  worked  under  a  wide  range  of  moisture  conditions.  The  subsoil  is  a  light- 
brown  to  reddish-brown,  mellow  silt  loam  to  silty  day  loam,  extending  to  a 
depth  of  3  feet  Below  this  depth  the  material  in  places  becomes  slightly 
lighter  in  color.  As  the  type  approaches  the  rivers  it  becomes  lighter  In  tex- 
ture. The  type  is  generally  level,  though  broken  in  places  by  abandoned  stream 
channel  &  Except  for  a  few  wet  depressions,  the  type  is  generally  well  drained. 
In  its  natural  state  it  supports  a  heavy  stand  of  fir,  cedar,  spruce,  hemlock, 
alder,  and  vine  maple,  but  at  presait  much  of  it  is. cleared  and  under  cultivation. 
This  is  one  of  the  most  valuable  soils  of  the  region,  and  well  adapted  to  all 
of  the  small  grains,  hops,  clover,  various  grasses,  and  fruits.  Oats  yield  from 
00  to  126  bushels  per  acre,  wheat  from  90  to  50  bushels,  clover  from  2  to  3 
tons,  and  potatoes  from  200  to  300  bushels  per  acre. 

Coquille  silty  clay  loam, — ^The  soil  consists  of  a  bluish-gray  to  drab  or  gray- 
ish-brown silty  clay  loam,  with  an  average  depth  of  18  inches.  It  is  smooth, 
slightly  micaceous,  and  of  close,  compact  structure,  puddling  readily  when  wet, 
and  checking  upon  exposure  to  dry  weather.  The  organic-matter  content  is 
high,  making  the  soil  friable  under  favorable  moisture  conditions. 

The  subsoil  consists  of  a  bluish-gray  or  light-brown  to  drab  silty  clay  loam 
of  close,  impervious,  structure.  The  change  from  soil  to  subsoil  is  abrupt  Tlie 
greater  part  of  the  area  covered  by  the  type  is  marked  by  a  thin  stratum  of 
peat  lying  between  the  soil  and  subsoil.  The  type  occupies  bottom  lands  in 
the  Coquille  Valley  and  some  minor  tributary  valleys.  It  has  a  flat  and  in 
many  places  a  depressed  surface.  It  is  sometimes  subject  to  overflow  by 
streams  or  to  submergence  by  high  tides.  Drainage  is  generally  deficient,  and 
the  soil  is  waterlogged  or  swampy  during  the  greater  part  of  the  year.  It  8ax>- 
ports  a  dense  growth  of  willow  and  tules  and  other  rushes.  Where  cleared,  it 
is  devoted  mainly  to  pasturage  or  to  hay  crops.  Much  of  it  Is  unreclaimed, 
but  when  drained  and  Improved  it  should  be  well  adapted  to  hay  and  forage 
crops,  including  timothy,  alslke  clover,  vetch,  kale,  and  grass  crops. 

Doty  silty  clay  loam, — The  soil  consists  of  a  light-brown  to  reddish-brown 
silty  clay  loam,  having  an  average  depth  of  12  to  18  inches.  Gravel  and  cobbles 
are  often  found  scattered  on  the  surface  and  mixed  with  the  soil  mass.  The 
subsoil  is  a  clay  loam,  clay,  or  silty  clay.  The  type  occupies  benches  or  ter- 
races from  8  to  25  feet  above  the  present  alluvial  valleys  along  the  larger 
streams.  A  small  proportion  of  this  type  Is  overflowed  at  times  by  extremely 
high  water. 

FM  silty  clay  loam. — The  soil  consists  of  a  reddish-brown  to  red,  beavy 
silty  clay  loam,  from  14  to  24  Inches  deep,  containing  a  few  Iron  concre- 
tions* and  a  small  quantity  of  gravel.  The  subsoil  is  a  heavy  silt  loam  or 
silty  clay  loam  which,  over  the  better  drained  portions  of  the  type,  is  reddish- 
brown,  mottled  with  gray.  In  poorly  drained  areas  the  gray  color  frequently 
predominates.  The  soil  is  loose  and  friable,  and,  except  in  the  poorly  drained 
places,  is  easily  cultivated.  Practically  all  of  the  type  has  been  cleared.  The 
type  is  adapted  to  hay  and  grain  and  the  better-drained  areas  to  potatoes,  truck 
crops,  and  fruits.    The  chief  crops  grovm  are  oats,  hay,  and  potatoes. 

El^er  silty  clay  loam, — The  type  consists  of  a  smooth,  dark-gray  silty  clay 
loam,  from  24  to  30  inches  deep,  and  underlain  by  a  compact  heavy  loam  In 
places  containing  water-worn  gravel.  This,  in  turn,  at  depths  below  6  feet  is 
underlain  by  river  sands  and  loam.  The  surface  soil  carries  considerable 
organic  matter.  The  type  Is  dry-farmed  to  grains  with  excellent  results.  Under 
irrigation  it  is  adapted  to  a  wide  range  of  general  farm  and  fruit  crops. 

Oridley  silty  clay  loom.— The  type  consists  of  a  dark  reddish  brown  sticky 
clay  loam  from  2  to  6  feet  deep,  becoming  black  in  the  subsoil  over  certain  sec- 
tions of  the  area.  A  gray  calcareous  hardpan  is  always  present  at  depths 
ran^^g  from  24  to  30  inches.  The  natural  drainage  is  poor ;  the  soil  remains  in 
a  saturated  condition  throughout  the  rainy  season.  The  type  once  supported  a 
heavy  growth  of  timber,  some  of  which  still  remains.    Hie  greater  portion  is 
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now  used  for  grain  and  pasture.  Only  a  limited  acreage  is  in  other  crops,  but 
the  soils  seem  adapted  to  such  fruits  as  thrive  on  a  heavy-textured  soil. 

KeUo  Hltu  clay  loam,— The  soil  is  a  silty  clay  loam  from  12  to  18  inches  deep, 
and  grayish  brown  to  reddish  brown  in  color,  dry,  cultivated  fields  assuming 
a  grayish  tinge.  The  subsoil  consists  of  a  brown,  reddish-brown,  or  mottled 
compact  silty  clay  loam.  The  entire  type  is  uderlain  by  a  deep  deposit  of  gray, 
stratified  silt,  clay,  and  fine  sand,  50  feet  or  more  in  depth,  resting  upon  basaltic, 
rock.  Drainage  is  well  established.  Pockets  or  thin  strata  of  coarse  sand  or  gravel 
in  places  occur  at  varying  depths  and  sometimes  appear  locally  at  the  surface. 
The  soil  has  good  natural  drainage,  but  the  level  topography,  together  with  the 
compact  structure  of  the  subsoil,  prevents  excessive  drainage  and  enables  the 
soil  to  conserve  moisture.  It  is  adapted  to  potatoes,  hay  crops,  small  fruits, 
tmck  crops,  and  tree  fruits. 

Maytoood  Hlty  dQ/y  loam. — ^The  type  consists  of  smooth  ashy-gray  silty  clay 
loam  6  feet  or  more  in  depth,  of  compact  structure,  inclined  to  check  upon 
exposure,  to  dry  weather.  It  is  ordinarily  free  from  coarse,  sandy  material  or 
gravel.  The  soil  is  hard  to  handle  unless  received  under  proper  moisture  con- 
ditions. The  surface  is  level  to  gently  sloping  and  drainage  rather  poorly 
established.  The  type  is  devoted  mainly  to  grazing  and  to  the  production  of 
fruits,  consisting  of  pears,  figs,  and  peaches,  and  of  alfalfa.  Without  Irrigation 
yields  are  somewhat  uncertain. 

Merced  sUty  clay  loam. — ^The  soil  is  dark  brown  to  drab,  readily  puddled  when 
wet,  cracking  upon  subsequent  exposure.  The  upper  subsoil  is  of  dark-brown 
to  drab  color,  ranging  from  fine  sandy  loam  to  heavy  clay  loam,  sometimes 
calcareous.  It  becomes  lighter  in  color  with  depth.  The  material  consists  of 
flood-plain  deposits,  derived  predominantly  from  granitic  rocks.  The  topog- 
raphy is  flat  to  slightiy  sloping  and  the  surface  frequentiy  interrupted  by 
sloughs  or  remnants  of  former  stream  channels.  Alkali  salts  are  often  encoun- 
tered in  harmful  amounts.  The  type  is  subject  to  overflow,  poorly  drained,  and 
utilized  mainly  for  grazing  purposes.  Where  protected  by  levees  and  drained 
It  is  adapted  to  heavy  vegetables,  alfalfa,  and  the  general  farm  crops. 

Neal  Hlty  clay  loam, — ^The  soil  is  dark  brown  to  nearly  black  and  underlain 
by  a  brown  to  black  heavy  clay.  The  topography  Is  level  to  slightiy  imdulating^ 
the  type  occupying  gentiy  sloping  areas  well  situated  for  irrigation.  Under 
favorable  climatic  conditions  the  type  is  adapted  to  grains,  alfalfa,  fruits,  and 
vegetables. 

Puget  Mlty  clay  loam. — ^HThe  soil  consists  of  a  gray  to  light-brown  silty  clay 
loam  from  10  to  15  inches  deep,  containing  a  high  proportion  of  organic  matter. 
It  is  underlain  by  a  gray  silty  clay  loam  or  silty  clay  slightly  marked  with 
iron  staina  Both  soil  and  subsoil  are  frequently  mottled  with  yellow,  the  mot- 
tUng  being  more  pronounced  in  the  lower  portion.  The  topography  is  level  and 
the  surface  elevated  only  a  few  feet  above  the  streams,  making  the  type  subject 
to  overflow.  Tile  drains  in  many  areas  could  be  used  to  adT'antage.  The  chief 
crop  grown  on  this  soil  is  hay,  which  yields  from  IMo  3  tons  per  acre.  Oats 
yield  from  50  to  100  bushels.  Cherries,  apples,  and  other  tree  fruits  do  fairly 
well. 

Sacramento  Hlty  cHay  loam.-^Thln  type  is  a  dark-drab  clay  loam  6  feet  in  depth, 
containing  a  large  amount  of  flne,  micaceous,  silty  material,  generally  but  not 
always  free  from  gravel.  It  is  normally  of  slightly  compact  structure,  but  is 
friable  under  cultivation.  It  is  subject  to  overflow  where  not  protected  by 
levees  and  supports  a  fair  growth  of  brush  and  forest  trees.  It  is  dry  farmed 
to  grains,  and  under  irrigation  is  admirably  adapted  to  alfalfa,  sugar  beets,* 
forage  and  truck  crops,  and  fruita 

Santa  Rita  sUty  clay  loam, — The  soil  is  a  dark-gray  to  slate-colored  silty 
clay  loam  from  2  to  3  feet  deep,  of  friable  structure,  but  sometimes  having 
adobe  tendencies.  The  subsoil  is  usually  a  lighter  textured  silty  clay  loam  of 
silt  loam  of  drab,  brown,  or  slaty-gray  color  with  blue  and  yellow  mottlings. 
This  material  extends  to  a  depth  of  4|  to  5  feet.  The  mottling  becomes  more 
pronounced  and  the  material  heavier  below  5  feet.  Occasional  pockets  or 
thin  strata  of  sandy  loam  occur.  The  surface  is  rather  flat,  with  shallow 
depressions  along  old  drainage  channels.  Drainage  is  poor,  but  has  been  im- 
proved by  ditches.  Alkali  is  sometimes  found  over  small  areas.  The  type  is 
nearly  all  under  cultivation  and  is  mainly  dry  farmed  to  grain  or  hay  or  planted 
to  sugar  beets.    Some  well-drained  areas  are  devoted  to  alfalfa. 
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Area  and  diitrihwUon  of  the  ffllir  dap  loams. 
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The  soils  of  the  clmy  loam  group  are  less  extensive  within  the  River  Flood 
Plain  iwovince  than  the  ailt  loams  and  silty  day  loams. 

As  mapped,  however,  they  are  subject  to  wide  variations  in  dimate,  drainage, 
character  of  substratum,  adaptation  to  dry  farming  and  irrisation,  and  other 
modifying  fkictors  affecting  their  develoinnent 

Under  humid  climatic  conditions  in  western  Washington,  where  the  day  loam 
occurs  in  a  single  series,  tlie  soil  is  poorly  drained  and  devoted  to  agriculture 
only  on  a  limited  scale.    It  is  best  adapted  to  grain  and  hay  crops^ 

Under  subhumid  conditions  in  southern  Oregon,  where  the  group  is  r^re- 
seated  by  another  single  type,  tiie  soil  is  underlain  by  a  pervious  gravel  sub- 
stratum, and  owing  to  this  has  some  of  the  characteristics  of  the  better-drained 
soils  of  lighter  texture.  Apples,  pears,  vegetables,  small  fruits,  grain,  and 
hay  are  the  principal  crops. 

In  the  Interior  Valley  of  California  two  clay  loams  occur,  ooe  of  which  is, 
however,  of  local  developmoit  The  soils  are  often  poorly  drained,  subject  to 
ovwflow,  and  one  of  the  types  contains  injurious  accumulations  of  alkalL  These 
soils  are  utilised  principally  for  grasing  and  the  production  of  grains  without 
irrigation.  Under  favorable  conditions  of  drainage  and  irrigation  they  eie 
adapted  to  bIUlIUl,  forage  crops,  and  possibly  to  prunes  and  sugar  beets. 

In  the  coastal  valley  districts  the  clay  loams  are  devoted  mainly  to  grain 
and  grain-hay  production  without  Irrii^tion.  Stone  fruits  are  grown  to  a 
small  extent,  but  conditions  of  moisture  supply  and  physical  character  of  the 
soils  are  not  favorable  for  these  crops. 

The  soils  of  the  clay  loam  group  have  a  narrower  range  in  adaptation  to 
crops  than  those  of  the  silt  loam  and  silty  day  loam  groups. 

Under  favorable  conditions  of  climate,  irrigation,  and  drainage,  and  where 
well  supplied  with  moisture  naturally,  they  are  admirably  adapted  to  grains, 
hay,  forage,  and  other  general  farm  crops.  Potatoes  and  heavy  or  late  vege- 
tables, pears,  apples,  and  sugar  beets  would  also  probably  find  conditions 
favorable  to  development  under  suitable  conditions  of  environment.  None  of 
the  latter  crops  are  grown  extensivdy  as  yet 

Over  poorly  drained  areas  the  soils  are  sticky  and  inclined  to  puddle  when 
wet,  becoming  hard  and  baked  when  subsequently  exposed  to  hot,  dry  weath«. 
Tliey  require  rather  heavy  farming  equipmoit  for  careful  and  thorou^  culti- 
ratlon,  but  under  favorable  conditions  the  soil  may  be  maintained  in  a  friable 
structure.  They  are  adapted  to  general  farming,  dairying,  stock  raising,  and 
the  production  of  sugar  beets,  vegetables,  and  tree  fruits.  Of  the  fruits,  pears, 
apples,  and  prunes  are  best  suited  to  the  prevailing  soil  conditions. 

Ohehfilii  clay  loam. — ^The  soil  is  of  grayish-brown  or  drab  to  light-brown  color 
and  from  12  to  20  inches  In  depth.  Whoi  dry  the  immediate  eurtoice  often  as- 
sumes a  light-gray  color.  It  is  rather  sticky  and  compact  in  structure  but  is 
generally  friable  under  cultivation.  The  subsoil  is  a  gray  or  mottled  gray  and 
yellow  silty  clay  or  silty  clay  loam.    The  soil  is  usually  of  lighter  color  and  the 
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subsoil  of  heavier  texture  than  the  ChehaUs  silly  day  loam.  Drainage  is 
deficient    The  type  Is  heavily  forested  and  adapted  to  grains  and  grassea 

Livermore  clay  loiHn,—Tb»  soil  is  a  very  dark  brown  to  nearly  black  clay 
loam  8  to  4  feet  in  depth.  A  small  amount  of  gravel  is  sometimes  present 
The  soil  has  a  tendency  to  bake  and  check  upon  drying.  The  subsoil  is  a  gray- 
ish or  yellowish  brown  clay  loam,  somewhat  lighter  in  texture  than  the  soil 
in  the  upper  part  of  the  section  but  becoming  heavier  and  more  compact  with 
depth.  The  topography  is  comparativdy  level,  though  the  surface  is  Interrupted 
by  depressions  of  former  stream  channels.  Hxe  type  is  well  drained  but 
retentive  of  moisture.  It  is  devoted  mainly  to  grain  and  grass  with  sood 
results. 

Marcu9€  clay  toam. — ^The  type  consists  of  24  to  36  inches  of  grayish  clay  loam, 
underlain  by  a  sticky,  reddish-brown  loam.  It  is  of  sedimentary  origin,  repre- 
SKiting  material  deposited  by  overflow  waters,  and  is  being  added  to  with  each 
annual  inundation.  The  type  is  Impregnated  with  alkali  and  Is  used  only  for 
grazing  during  the  dry  season.    The  natural  drainage  is  very  poor. 

Balem  day  Iwim. — ^The  soil  is  a  brown  to  dark-brown  loam,  of  compact 
structure,  and  sticky  when  wet  The  subsoil  is  a  brown  to  dark-brown  clay 
loam,  underlain  at  depths  of  18  inches  to  6  or  more  feet  by  a  substratum  of 
compact  water-worn  gravel.  The  surface  is  gently  sloping  and  well, adapted 
to  irrigation.  The  type  is  of  alluvial  origin,  derived  mainly  from  basaltic 
material  and  occupies  flood  plains  and  stream  terraces.  Drainage  is  well 
established.  The  type  is  adapted  to  grains^  alfalfa,  pears,  apples^  vegetables, 
and  small  fruits. 

Tas$ajero  clay  loam. — ^The  soil  to  an  average  depth  of  8  feet  consists  of  a 
dark-brown,  light-textured  day  loam,  showing  mottlings  of  gray  and  brovni 
when  wet  and  becoming  lighter  in  color  at  2  feet.  Tlie  dry  cultivated  surface 
is  of  reddish-brown  color.  In  places  the  material  approaches  an  adobe  in 
structure.  The  subsoil  is  a  lighter  colored  clay  loam  or  sandy  day  loam,  merg- 
ing into  a  faintly  mottled,  heavy,  nearly  black  loam  at  4^  to  6  feet  The  type 
is  gently  sloping  and  generally  well  drained  It  is  derived  from  material 
washed  from  areas  of  sandstone  and  shale.  It  is  entirely  under  cultivation 
and  devoted  chiefly  to  grain  and  hay.  Some  peaches,  prunes,  and  apricots  are 
grown,  but  the  fruit  is  of  inferior  size,  owing  to  lack  of  moisture. 

Vina  cHay  loam. — ^The  soil  is  a  light-brown  to  dark  chocolate  brovni,  smooth- 
textured  day  loam  from  2  to  6  feet  deep. 

It  is  sticky  when  wet  puddles  readily,  and  cracks  slightly  upon  subsequent 
exposure.  It  is  underlain  at  depths  below  24  inches  by  a  slightly  lighter- 
colored  clay  loam  or  heavy  loam,  which  in  turn  rests  upon  andesitlc  conglomerate 
or  tuff  of  the  Tuscan  series.  The  type  is  important  though  not  of  great  extent 
The  topography  varies  from  nearly  levd  to  gently  sloping,  and  the  surface 
drainage  is  somewhat  restricted  and  in  occasional  shallow  depressions  rath« 
delldent.  Overflows  by  flood  waters  of  intermittent  streams  occur  in  some 
placesL  The  type  supports  growths  of  valley  oak,  brush,  and  wild  grasses.  It 
is  devoted  principally  to  dry-farmed  grain,  but  is  better  adapted  to  intensive 
agriculture  under  irrigation  than  to  alfalfa,  stone  fruits,  and  general  ftirm 
crops. 

Area  and  di8trihution  of  the  clay  loams. 
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OBAVELLT  CLAY  LOAlf   PHA8EL 

Gravelly  clay  loam  soils  are  of  unnsual  occurrence  in  the  River  Flood  Plain 
province,  and  have  been  encountered  only  in  one  area,  where  they  are  repre- 
sented by  a  single  type.  This  occupies  stream  terraces,  lying  well  above  present 
flood  plains,  and  is  underlain  by  a  porous,  gravelly  substratum. 

Owing  to  its  position,  the  pervious  character  of  underlying  material,  and  to 
the  gravel  content,  drainage  is  excessive,  and  the  soil  deficient  in  power  to 
retain  moisture,  and  droughty,  although  occurring  under  conditions  of  moder- 
ately heavy  rainfall.  These  factors  are  of  sufllclent  influence  to  cause  the 
gravelly  clay  loam  phase  to  depart  widely  from  the  characteristics  of  the  soils 
of  the  clay  loam  group.  In  adaptation  to  crops  it  resembles  the  gravelly  loams, 
being  less  well  adapted  to  general  farm  crops  than  the  clay  loams.  Under 
irrigation  and  intensive  cultivation  it  is  suited  to  prunes,  apples,  and  the 
lighter  vegetables. 

Nasel  ffraveUy  clay  toam.— The  soil  is  a  dark-brown  to  black  clay  loam,  carry- 
ing small  quantities  of  cobbles  and  gravel  on  the  surface,  and  frequently  inter- 
mingled with  the  soil.  This  is  underlain  at  a  depth  of  12  to  18  inches  by  a  mass 
of  water-worn  gravel  and  cobbles,  with  a  small  quantity  of  interstitial  sand  and 
finer  material  of  a  yellowish  color.  On  the  slopes  the  surface  soil  is  particu- 
larly gravelly  and  stony.  The  slopes  toward  the  stream  are  frequently  steep 
and  abrupt,  and  of  stony  character,  but  the  tops  of  the  terraces  are  level  to 
gently  undulating.  The  type  is  deficient  in  moisture-retaining  capacity.  Under 
irrigation  it  can  be  utilised  for  fruit  and  vegetables. 

Area  and  dUtrihution  of  the  gravelly  clay  loam. 
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OLAT  LOAM  ADOBE  PHASE. 

The  clay  loam  adobe  soils  of  this  province,  while  found  in  extensive  bodies^ 
are  comparatively  rare,  and  so  far  have  been  mapped  only  in  the  subhumid 
and  semiarid  coastal  valleys  of  Cnlifomia. 

The  adobe  characteristics  of  structure  are  highly  developed,  the  soils  being 
exceedingly  sticky  when  wet,  and  baking  and  checking  to  a  marked  ext^it  upon 
drying.  Under  unfavorable  conditions  of  moisture  and  structure  th^  are  eot- 
ceedlngly  difficult  to  handle.  Under  favorable  conditions  and  with  efllcient 
methods  of  cultivation,  they  assume  a  friable  condition,  and  are  unusually 
retentive  of  moisture  and  productive. 

Qralns  consisting  of  wheat,  oats,  and  barley  are  most  widely  grown,  and 
under  irrigation  the  culture  of  sugar  beets  upon  an  extensive  scale  has  been 
highly  developed.  In  well-drained  areas,  alfalfa,  apples,  potatoes,  beans, 
strawberries,  and  bramble  fruits  are  grown  with  excellent  results. 

Under  favorable  conditions  of  drainage  and  structure  the  clay  loam  adobes 
of  the  province  are  adapted  to  much  the  same  general  farm  crops  as  the  soils 
of  the  clay  loam  group,  and  under  careful  management  and  intensive  cultiva- 
tion are  better  adapted  to  dry-farmed  crops  and  generally  somewhat  more 
favorable  for  the  culture  of  small  fruits  and  vegetables.  They  require  careful 
management  and  a  heavy  farming  equipment  for  efficient  utilization. 

Pajaro  (^ay  loam  adobe. — This  type  consists  of  a  plastic  black  clay  loam  of 
varying  depths  to  3  feet,  cracking  when  dry  into  small  adobe  cubes.  It  is 
underlain  by  compact  tenacious,  and  slightly  pervious  yellow  clay  loam  or 
sllty  clay  loam.  The  soil  differs  from  the  adobes  of  the  Stockton  series  in  the 
absence  of  a  thin,  marly,  hardpan-like  layer  between  the  soil  and  subsoil.  It 
contains  large  quantities  of  lime  and  humus  and  is  fairly  easy  to  cultivate 
if  tilled  at  the  proper  time,  but  if  too  dry  it  breaks  up  into  large  clods.  On 
account  of  poor  natural  drainage  it  is  often  covered  with  water  during  tbe 
wet  seasons,  with  consequent  damage  to  orchards  and  growing  crops.  It  is  an 
excellent  berry  soil. 
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Sdlinas  <^ay  loam  adohe, — ^The  soil  Is  of  dark-gray  to  black  color  and  ot 
refractory,  compact  structure,  becoming  sticky  when  wet  and  baking  upon 
exposure.  When  in  a  favorable  moisture  condition  It  is  friable  under  cultl- 
Tation.  The  subsoil  is  similar  In  color,  texture,  and  structure  to  the  soil 
material  and  is  underlain  by  a  substratum  of  light-gray  fine  sandy  loam  or 
fine  porous  sand  at  depths  ranging  from  SO  Inches  to  3  feet  The  type  is  of 
allUTial  origin,  the  material  of  which  it  is  composed  being  derived  from 
crystalline  and  metamorphic  rocks,  with  some  shale  and  sandstone.  It  occupies 
terraces  in  river  valleys  of  gentle  slope  and  is  usually  free  from  overflow. 
Subdrainage  is  somewhat  resected  owing  to  the  heavy,  impervious  character 
of  the  soil  and  subsoil.  The  soil  is  retentive  of  moisture  under  proper  culti- 
vation and  is  adapted  to  grains  and,  under  irrigation,  to  sugar  beets. 

Area  and  distrilnition  of  the  clay  loam  adohes. 


Sou  name. 

Bute  or  arM.1 

Acres. 

AalfnoK  n1*y  \tf^m  fidoN^ .    ,       , 

18,400 
4,800 

Ptjaro  day  ipftin  adolw. . 

CalfMnlaH 

Total 

23,200 

^  For  key  to  numbers  in  this  oolux 
Clay  Gisoup. 

nn  see  p.  733. 

The  soils  of  the  clay  group  in  the  areas  mapped  in  this  province  are  of 
moderately  frequent  and  extensive  occurrence.  They  are  less  widely  di»- 
trlbuted  than  the  members  of  the  groups  of  somewhat  lighter  texture. 

Climatic,  drainage,  and  other  modifjrlng  conditions  vary  widely,  but  the 
soils  are  commonly  subject  to  poorly  developed  surface  or  subsurface  drainage 
and  in  some  places  to  periodical  overflow  where  not  protected  by  leveea  In  the 
more  arid  districts  a  tendency  toward  an  adobe  structure  Is  frequently  devel- 
oped, the  soils  of  the  group  puddling  readily  under  inefficient  management  or 
unfavorable  conditions  of  drainage.  They  require  heavy  farming  equipment 
and  thorough  culture  to  maintain  a  condition  of  tilth  favorable  to  the  conser- 
vation of  moisture  and  the  growth  of  crops. 

In  the  humid  districts  they  are  poorly  drained  and  frequently  subject  to  over- 
flow, and  are  utilized  mainly  for  the  production  of  oats,  clover,  other  hay  crops, 
and  dairy  producta 

In  the  subhumld  districts  in  southern  Oregon  the  group  is  represented  by  a 
single  type,  characterized  by  an  impervious  hardpan  substratum,  and  much  of 
the  area  is  suitable  only  for  the  production  of  shallow-rooted  crops.  The 
deeper  areas,  or  areas  improved  by  blasting,  are  adapted  to  the  production  of 
apples,  pears,  and  small  fruits  suitable  to  soils  of  heavy  texture. 

In  the  semlarid  portions  of  California  clay  soils  have  been  recognized  In 
three  important  series  found  In  the  interior  and  coastal  valleys.  Th^  are 
utilized  mainly  for  pasture  and  for  the  production  of  grain  and  grain  hay 
without  Irrigation.  The  better  drained  areas  of  friable  structure  are  adapted 
to  the  production  of  sorghum  and  other  forage  crops,  timothy,  rye  grass,  and 
other  grasses,  and  alfalfa  and  root  crops.  Tree  and  small  fruits  and  vegetables 
are  successfully  grown  in  exceptional  locations,  but  the  soils  of  the  group  are 
not  generally  adapted  to  these  products. 

As  a  unit  the  soils  of  the  clay  group  are  adapted  to  the  production  of  hay 
and  dairy  products,  and  under  favorable  conditions  of  drainage  and  tillage  to 
grains  and  forage  crops.  Sugar  beets  and  other  Intensively  cultivated  prod- 
ucts will  succeed  under  favorable  conditions,  but  usually  find  more  suitable 
conditions  on  the  soils  of  somewhat  lighter  texture. 

Antelope  cAay, — ^The  type  consists  of  a  grayicth-brown  to  black  sticky  day 
from  6  inches  to  4  feet  deep,  sometimes  carrying  a  small  quantity  of  water- 
worn  gravel,  and  underlain  by  a  thin  layer  of  iron  hazdpan  and  brown  to 
yellowish-brown  beds  of  cemented  water-worn  gravel  and  sand.  Tlie  underly- 
ing cemented  material  is  similar  to  that  found  beneath  the  Agate  series,  but 
the  surface  material  has  probably  been  modified  by  an  admixture  of  alluvium 
washed  from  higher  levels.  The  topography  is  slightly  sloping  and  the  surface 
In  places  marked  by  "hog  wallows."    Under  irrigation  the  deeper  areas  are 
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•oitable  tor  the  production  of  apples,  pears,  and  small  fmits.  Maeh  of  the 
type,  however  is  shallow  and  unsaitable  for  the  culture  of  deep>rooted  crops, 
although  such  areas  may  be  improved  by  blasting  the  hardpan. 

Chehalii  o(ay.— /The  soil  consists  of  10  to  12  inches  of  a  dark-colored,  heavy, 
tenacious  clay  mottled  with  yellow  and  orange.  When  dry  the  surface  varies 
from  dark  gray  to  slate  colored,  but  when  wet  it  Is  decidedly  black.  In  the  latter 
condition  it  is  sticky  and  compact  and  on  drying  becomes  sun-cracked,  hard,  and 
difScult  to  handle.  The  lower  lying  areas  carry  considerable  organic  matter. 
Small  bodies  of  a  lighter  colored  phase  have  been  included  with  this  type. 

The  subsoil  from  12  to  36  inches  usually  consists  of  mottled  gray  and  orange 
waxy  clay  overlying  a  gray  clay  of  compact  structure,  although  in  places  it  la 
dark  drab  to  slate  color,  with  slight  reddish-brown  iron  stains.  The  type  is 
uniformly  level,  is  often  flooded  and  in  most  cases  is  poorly  drained.  It  waa 
originally  heavily  forested  with  flr,  cedar,  vine  maple,  alder,  and  underbrudi, 
but  at  present  nearly  all  of  it  is  under  cultivation.  It  is  well  adapted  to  the 
production  of  hay  and  grain  crops.  Yields  of  from  60  to  100  bushels  of  oats  and 
about  21  tons  of  clover  hay  per  acre  are  secured. 

Livermore  clay.— The  soil  is  a  compact,  dark  chocolate  brown  to  dark-gray 
clay  carrying  small  amounts  of  gravel,  the  upper  6  inches  of  soil  b^ng  some- 
what lighter  in  texture  than  the  underlying  material.  The  subsoil  is  a  lifter 
brown  to  brown  clay  loam  ^icountered  at  depths  of  21  to  Si  feet,  lighter  in 
texture  and  more  sllty  than  the  soil,  but  in  places  grading  Into  more  compact 
clay  loam  between  6  and  6  feet.  It  is  comparatively  flat,  with  some  slight  de- 
pressions, and  well  drained  except  in  the  lower-lying  bodies,  which  are  over- 
flowed for  short  periods.  The  type  is  generally  treeless  except  for  a  few  valley 
oaks.  It  is  utilisBcd  mainly  for  hay  and  grain,  with  good  yields,  and  under  irri- 
gation is  suitable  for  alfalfa  and  fruits. 

8aoramen$o  clay, — ^The  soil  is  a  dark-brown  to  nearly  black  clay,  from  18  to 
90  inches  deep,  containing  much  organic  matter,  underlain  by  a  buff-colored  fine 
sandy  loam  and  silt  loam.  It  is  free  from  gravel  and  has  a  dense,  adobelike 
structure.  The  type  is  formed  by  the  mixing  of  fine  river  sediments  with  well- 
decomposed  peaty  and  other  organic  matter.  It  covers  extensive  areas  of  level 
swamp  and  overflow  lands  of  stream  deltas,  and  grades  insensibly  into  adjacent 
peat  and  adobe  lands.  It  supports  a  heavy  growth  of  willows,  tules,  or  other 
swamp  vegetation.  The  soil  is  very  productive  when  drained  and  protected  from 
tidal  or  flood  waters.  Grains,  grain  hay,  timothy,  and  other  grasses,  potatoes* 
onions,  beans,  etc.,  are  the  principal  crops. 

Tehama  clay. — The  type  consists  of  a  compact,  light  grayish  brown  to  yellovrlsh- 
brown  clay,  from  86  to  48  inches  deep,  sticky  when  wet  and  becoming  hard 
and  impervious  and  checking  upon  subsequent  exposure.  It  is  hard  to  handle 
except  under  proper  moisture  conditlona  Drainage  is  poor.  The  type  occurs 
as  elongated  or  depressed  bodies  of  inextensive  area.  The  topography  is  gently 
sloping  to  level.  The  land  is  largely  utilized,  or  is  devoted  only  to  dry  farming 
to  grain.  With  careful  management,  under  irrigation,  it  could  possibly  be  used 
f6r  other  crops. 

Area  and  dUstriJmtion  of  the  claya. 


Sou 


state  or  vn^A 


Acres. 


Sflcnmento  clay. 

Chehallsclay 

LivermorBoiay... 
Antelope  clay — 
Tehama  clay 


California  12, 28, 25. 
Washington  5, 7.... 

CalifomteS 

Oregon  4 

CaliiornJa  16 


212,988 
fi,120 
2,432 

1,596 


Total. 


223,606 


^  For  key  to  numbers  in  this  oolunm  see  p.  733. 
8ILTT  CLAT  PHASE. 


The  sllty  clays  have  been  mapped  most  extensively  in  the  humid  regions  of 
western  Washington,  where  they  have  been  recognized  in  three  soil  series. 
Other  areas  included  in  two  distinct  soil  series  occur  in  the  subhumid  and  arid 
coastal  districts  and  Interior  valley  of  California,  along  streams  heading  in 
the  adjacent  mountains  and  traversing  regions  of  comparatively  heavy  rainfall 
and  subject  to  erosion. 
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The  soUb  occupy  low-lyinc  poaitioDB,  and  mach  of  the  areas  covered  are 
subject  to  overflow  and  poorly  drained.  In  this  present  condition  they  are 
adapted  only  to  grazing. 

Where  capable  of  utlUiatlon,  they  are.  In  the  humid  districts,  adapted  to 
clover,  timothy,  dairying,  and  to  late  bramble  fruits  and  vegetablea 

In  the  more  southern  areas  of  limited  rainfall  they  are  utilised  for  pasture 
and  for  the  production  of  wheat  and  barley  without  Irrigation,  and,  to  some 
extent,  sugar  beets.  The  better  drained  areas  are  well  adapted  to  this  crop,  as 
well  as  to  sorghum  and  other  forage  crops. 

The  sllty  clay  loams  become  very  sticky  when  wet  and  bake  and  check  upon 
subsequent  exposure  during  hot,  dry  periods.  They  require  careful  manage- 
ment In  cultivation  and  Irrigation,  and  are  with  some  difficulty  maintained  In  a 
favorable  condition  of  structure.  They  are,  however,  of  more  friable  structure 
than  the  soils  of  the  day  group  of  this  province  and  are,  under  favorable  drain- 
age and  cultural  conditions,  better  adapted  to  small  fruits,  vegetables,  most  of 
the  forage  crops,  and  to  sugar  beets. 

A  heavy  farming  equipment  Is  essential  for  their  economical  utilisation.  In 
adaptation  to  the  various  types  of  farming  they  occupy  a  position  Intermediate 
between  the  sllty  clay  loams  and  the  clays. 

OhehalU  Hlty  clay, — ^The  soil  consists  of  a  brownish-gray  to  bluish-gray  heavy 
sllty  clay,  about  12  Inches  deep,  mottled  with  yellow  and  carrying  a  high  per> 
centage  of  organic  matter.  The  subsoil  is  a  bluish-gray  to  slate-colored  sllty  clay, 
also  frequently  mottled  with  yellow  and  lighter  shades  of  gray.  Brown  iron 
stains  are  common  in  both  soil  and  subsoil  and  layers  of  peat  and  muck  are  fre- 
quently encountered  throughout  the  type.  The  material  is  derived  from  finer 
deposits  of  silt  and  clay  brought  down  and  deposited  in  quiet  waters  at  the 
mouth  of  stream&  The  topography  is  level,  the  greater  part  of  the  type  being 
very  little  above  high  tide.  It  is  Intersected  by  a  number  of  small  brackish 
sloughs.  During  the  winter  much  of  it  is  Inundated,  while  at  all  times  the  water 
table  is  so  near  the  surface  as  to  necessitate  drainage  before  crops  can  be  suc- 
cessfully grown.  When  this  has  been  done  the  soil  should  be  well  adapted  to 
truck  crops,  especially  celery  and  cabbage. 

Ntuel  iUty  day. — ^The  soil  is  a  sllty  clay  with  a  depth  of  16  to  24  inches.  In 
a  few  cases  a  small  quantity  of  basaltic  gravel  is  found  on  the  surface  and  mixed 
with  the  soil.  It  contains  a  large  quantity  of  organic  matter  and  is  of  some- 
what compact  structure,  checking  when  dry,  but  is  friable  under  cultivation. 
The  subsoil  consists  of  a  mottled,  light-brown,  yellow,  or  gray  day  loam  or  clay 
underlain  at  a  depth  of  3  feet  or  more  by  a  substratum  of  water-laid  gravel  and 
cobbles.  The  surface  soil  contains  a  considerable  amount  of  decomposed  organic 
matter.  Owing  to  the  impervious  subsoil  and  level  topography  the  natural 
drainage  of  this  type  is  poor.  The  soil  Is  not  at  present  subject  to  overflow 
except  under  unusual  conditions  of  flood.  It  is  rather  droughty  in  seasons  of 
deficient  rainfall. 

Pajaro  Hlty  clay. — ^The  type  consists  of  a  light-yellow  or  drab  plastic  sllty 
clay  varying  from  12  to  36  inches  in  depth,  overlying  a  dark  loam  or  silt  loam 
which  previously  formed  the  top  soil.  This  material  has  been  derived  from  re- 
cently weathered  shales  carried  down  by  the  Pajaro  River  and  deposited  during 
flood  seasons  in  depresBlons  or  low  channels  near  the  river.  When  flrst  deposited 
this  soil  cracks  into  large  blocks,  the  cracks  extending  to  the  underlying  lighter 
soil.  In  time  the  surface  soil,  through  weathering  and  cultivation,  becomes  less 
refractory,  and  Is  used  for  barley,  sugar  beets,  and  other  cropa 

Puget  sUty  clay. — ^Thls  soil  consists  of  from  10  to  15  Inches  of  a  drab  to  slightly 
mottled  sllty  clay  carrying  a  large  amount  of  organic  matter  in  various  stages 
of  decompoisition.  The  subsoil  is  a  heavy  siltv  loam  or  sllty  clay,  sOlghtly 
mottled  with  Iron  stains.  The  subsoil  Is  quite  similar  in  texture  to  the  soil,  but 
contains  a  smaller  quantity  of  organic  matter.  The  topography  is  nearly  level, 
many  of  the  larger  areas  being  only  slightly  elevated  above  the  level  of  the 
stream  channels  or  above  tide.  Its  low  topographic  position  causes  many  of  the 
areas  to  be  overflowed  at  times  of  high  water,  and  it  is  often  necessary  to  dike 
the  land  near  the  mouths  of  the  rivera  The  type  as  a  whole  has  very  poor 
natural  drainage,  and  artiflcial  drainage  is  usually  necessary.  The  type  is 
derived  from  the  finer  sediments  of  silt  and  clay  deposited  in  quiet  waters  at 
times  of  overflow  or  deposited  in  the  shallow  waters  at  the  mouths  of  the  rivers, 
eventually  building  up  delta  "  flats."  When  thoroughly  drained  the  soil  is  very 
productive.  Oats  is  the  principal  crop  grown  and  very  large  yields  are  obtained. 
Wheat  also  gives  very  large  yields.  Clover,  timothy,  small  fruits,  and  vegetables 
are  grown  on  this  type  with  good  results. 
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Sacramento  aUty  day, — ^The  type  consists  of  a  dark-gray  to  nearly  black  silty 
clay,  nsually  free  from  gravel  and  6  feet  or  more  in  depth.  It  is  of  compact 
structure,  baking  and  checking  during  the  dry  season,  but  friable  under  culti- 
vation  if  handled  in  a  favorable  condition  as  regards  moisture.  It  occurs  as 
inextenslve  bodies  occupying  depressions  in  river  flood  plains,  is  generally  more 
or  less  subject  to  overflow,  and  is  at  present  devoted  to  dry  farming  and  grazing. 
The  more  elevated  and  better  drained  bodies  should,  however,  under  irrigatioii, 
be  capable  of  profitable  production  of  alfalfa,  sugar  beets,  sorghum,  and  other 
forage  crops. 

Area  and  distribution  of  the  sUty  clays. 


Sofl 


Stftte  or  area.^ 


Aons. 


Pant  sflty  day 

Ghehalls  sllty  olaj. . . . 
Saoramonto  sflty  day . 

Naael  tflty  clay 

Pajaro  fllty  (day 


WaBtLlngton4,6. 
WaahtQgtonS.T. 
California  2, 25... 
Washinctonr... 
CalifomTa  14 


83,968 


32,576 
15,872 


Total. 


187,6M 


I  For  key  to  numbers  in  this  column  see  p.  733. 
CLAT   ADOBE  PHASE. 

A  pronounced  clay  adobe  structure  Is  of  frequent  occurrence  in  the  soils  of 
clay  texture  in  those  portions  of  the  River  Flood  Plain  province  occurring 
within  the  semiarid  and  subhumid  districts  of  Oregon  and  California.  The 
soils  are  of  rather  more  extensive  occurrence  and  more  widely  distributed  in 
these  districts  than  are  the  normal  clays. 

TThey  are  subject  to  considerable  variation  in  local  climatic  conditions, 
drainage,  character  of  underlying  material,  and  in  relation  to  irrigation  and 
other  factors  influencing  their  adaptation  to  crops.  Some  of  the  higher  lying 
bodies  are  well  drained  and  favorably  situated  for  irrigation,  while  others 
occupy  low-lying  positions  subject  to  overflow,  are  poorly  drained  and  in  places 
impregnated  with  alkali. 

The  adobe  characteristics  of  structure  are  nsually  highly  developed  and  exert 
much  the  same  influence  upon  physical  character,  cultural  operations,  and 
crop  adaptation  as  with  the  clay  loam  adobes.  The  soils  when  wet  are  exceed- 
ingly tenacious,  bake,  check,  and  crack  extensively  during  hot,  dry  periods, 
and  require  the  heaviest  of  farming  equipment  When  in  a  favorable  moisture 
condition,  however,  they  are  friable,  and  when  deeply  plowed  and  thoroughly 
tilled,  or  when  favored  by  granulated  structure,  sometimes  acquired  under 
natural  conditions,  are  unusually  retentive  of  moisture  through  protracted 
periods  of  drought 

Under  suitable  conditions  of  drainage  and  moisture  supply,  tillage,  etc,  they 
are  adapted  to  a  heavy  type  of  general  farming.  They  are  not  usually  adapted 
to  vegetables,  or  to  fruits,  except  pears,  which  are  very  successfully  grown  where 
local  conditions  are  favorable.  In  the  coastal  valley  districts  in  California 
extensive  areas  of  the  clay  adobe  soils  are  profitably  devoted  to  the  production 
of  sugar  beets,  grown  mainly  by  aid  of  irrigation.  With  careful  irrigation  and 
thorough  tillage  the  production  of  this  crop  can  probably  be  successfully  extended 
in  both  the  coastal  valley  and  interior  valley  districts. 

Antelope  clay  adobe, — The  type  is  a  dark-brown  to  black  clay  adobe,  with 
brown  to  dark-brown  subsoils  underlain  by  a  substratum  of  compact,  cemented, 
gravels  separated  from  the  overlying  material  by  a  thin  layer  of  iron  hardpan 
at  a  depth  varying  from  1  to  6  feet  or  moro.  The  soil  is  of  dense,  refractory, 
adobe  structure,  becoming  very  adhesive  when  wet  and  baking  and  checking 
upon  exposure  to  dry  weather.  The  position  of  the  type  usually  ftivors  Irriga- 
tion, and  many  of  the  areas  covered  are  adapted  to  pears  and  small  fniita 
The  shallow  phases  are  suitable  for  deep-rooted  crops  only  after  blasting. 

Nedl  cHay  adobe. — ^The  soil  is  a  compact,  refractory,  black  clay  adobe  The 
subsoil  is  a  compact  clay  usually  becoming  lighter  in  color  below  8  feet  hut 
the  parent  shale  rock  may  sometimes  dlrectiy  underlie  the  dark-colored  soil 
material.  Gravel  is  rarely  present  The  type  is  subject  to  occasional  over- 
flow, and  has  a  slightiy  sloping  topography.    It  is  adapted  to  grains,  hay  crops. 
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and    under    favorable    climatic    conditions,    to    pears.    Drainage    is    poorly 
established. 

Sacramento  clay  adobe.-— The  soil  is  a  gray  or  grayish-black  clay  of  adobe 
structure,  with  an  average  depth  of  from  24  to  ^  inches.  The  subsoil  is  a 
dark-brown  clay  which  usually  becomes  yellowish  brown  in  color  with  increas- 
ing depth.  It  occupies  a  low  position  and  is  subject  to  overflow  at  times  of 
flood.  The  surface  is  level  and  natural  drainage  is  usually  deficient  Alkali 
is  often  present  In  sufficient  quantities  to  be  Injurious  to  shallow-rooted  crops. 
The  native  vegetation  consists  chiefly  of  alkali  weeds  and  wild  grasses.  Grain 
is  profltably  grown  on  limited  areas  protected  from  overflow. 

Balem  clay  adohe. — The  soil  Is  a  black  clay  of  heavy,  refractory,  adobe 
structure,  sticky  when  wet  and  checking  upon  subsequent  exposure.  The  sub- 
soil is  similar  in  color,  texture,  and  structure,  and  is  underlain  by  a  substratum 
of  waterwom  gravels,  In  places  cemented.  The  underlying  gravels  do  not 
usually  occur  within  the  depth  of  6  feet.  The  soil  often  contains  a  large 
quantity  of  organic  matter  and  is  poorly  drained.  The  topography  varies  from 
smooth  to  uneven.  The  type  is  of  alluvial  origin,  the  material  being  derived 
from  basaltic  rocks,  and  occupies  stream  flood  plains  and  terraces  usually  free 
from  overflow.  It  is  adapted  to  alfalfa  and  to  pears  under  favorable  drainage 
conditions. 

Salinas  clay  adobe, — The  soil  is  dark  gray  to  black,  with  a  clay  texture  and 
compact  adobe  structure.  It  becomes  very  tenacious  when  wet  and  bakes  and 
checks  upon  exposure.  It  Is  tilled  with  difficulty,  but  under  proper  manage- 
ment becomes  fklrly  friable.  The  subsoil  is  similar  to  the  soil  material  but 
is  underlain  at  a  depth  of  about  30  inches  by  fine  sand  or  fine  sandy  loam  of 
light-gray  color.  The  type  is  of  alluvial  orlj^n  derived  mainly  from  materials 
washed  from  metamorphlc  and  sedimentary  rocks.  It  occupies  low,  level,  or 
depressed  areas  In  river  fiood  plains  and  terraces.  Under  favorable  conditions 
of  drainage.  Irrigation,  and  cultivation  the  type  Is  adapted  to  dry-farmed  grains 
and  sugar  beeta 

Santa  Rita  clay  adobe, — The  soil  is  a  dark-gray  or  slate-colored  sticky  clay 
adobe  carrying  much  silt  and  little  sand.  It  Is  frequently  mottled  with  bluish 
gray,  brown,  and  yellow  In  the  lower  portion,  pockets  of  fine  sand  and  sllty  fine 
sand  being  of  occasional  occurrence.  The  soil  Is  In  places  6  feet  or  more  in 
depth,  but  the  subsoil  Is  usually  encountered  at  3  to  5  feet  It  consists  of 
rather  compact  layers  of  slaty,  heavy,  black  clay.  The  soil  cracks  and  checks 
upon  exposure,  forming  a  friable  surface  structure  and  is  easily  cultivated. 
The  surface  is  generally  flat  or  gently  sloping.  Natural  drainage  is  restricted 
but  has  been  Improved  by  ditching.  Considerable  areas  of  alkali  occur  but  the 
salts  are  mainly  concentrated  In  the  subsoils  imder  which  conditions  hay  and 
grains  are  grown.  Tules  and  willows  are  found  on  undralned  areas.  Most 
of  the  type  Is  under  cultivation  and  devoted  mainly  to  hay  and  grains,  and 
limited  areas  to  sugar  beets. 

Vina  clay  adobe, — ^The  Vina  clay  adobe  is  of  dark-gray  to  nearly  black  color 
and  consists  of  a  heavy,  compact  clay  of  pronounced  adobe  structure.  It  is 
readily  puddled  and  becomes  very  tenacious  when  wet,  and  upon  subsequent 
exposure  assumes  an  extremely  hard  condition  and  becomes  checked  with 
fragments  of  various  sizes.  The  type  Is  marked  by  small,  Intermittent  poorly 
defined  drainage  courses  In  the  vicinity  of  which  accumulations  of  andesltic 
bowlders  and  cobbles  are  often  found.  The  soil  is  underlain  to  4  feet  by  an 
Indurated  mass  of  andesltic  gravel  and  tufaceous  material  similar  to  that 
underlying  the  Tuscan  series,  although  a  deeper  phase  Is  found  at  somewhat 
lower  elevations  in  the  vlnclnlty  of  the  valley  bottoms.  HThe  general  surface  is 
of  sloping  character  and  of  fair  drainage.  The  type  is  generally  treeless,  ex- 
cept in  the  vicinity  of  stream  channels  traversing  lower  lying  bodlea  It  Is 
utilized  principally  for  the  production  of  grain  without  Irrigation  or  for  graz- 
ing purposes.  Owing  to  the  usual  shallow  character,  it  Is  less  well  adapted  to 
irrigation  and  to  the  production  of  deep-rooted  crops  than  are  most  of  the  other 
members  of  the  Vina  series. 
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Area  end  dUtributUm  of  the  otap  adohe: 


flofli 


StrteoraiML' 


teottnwDto  daj  tdob«. . 

IteUMi  tAmj  mMm 

VtaMcUyadolM 

Satam  ^y  ftdobe 

flanta  Rite  day  adobe. . . 

Antelqpa  day  adobe 

N«alo&yMl6be 


CaUfbmlaSS. 
GalifaRiiaia.. 
CaUiMiiial6. 
OrMoa4..... 
CalSonilaS... 


8,466 

S,4tt 


Total. 


W,9I 


>  For  key  to  nomben  in  thJi  coluiiui  see  p.  7SS. 

MXBCBLLANS0U8  UATJSSIAL. 

Area  and  diiiribution  of  the  mUoeUaneous  tnateriai. 


Sofl 


state  or  araa.> 


Bootfi  mwintainoue  I 
Boofh  ftony  land 


Blrerwaili . 


OiMonS 

CalflDnila 2, 11, 12, 16, 16, 17, 18;  WaahlngtaEi 7;  OngOD 4.... 

CelJfoniia6,«,0,14,24;  OragonS;  Wadilngteq5 

California  1,3,8,9, 10, 11, 13, 18, 18, 18, 17,  l8»  19, 20, 81«  34, 28; 


Peat 

Mnek  and  peat..., 
Tidal  manET..... 
Oooatal  beach  and 

Meadow 

Ooaital  beaeii 

Swamp 

Ro(dc  ootorop 


Oregon  4. 

California 9, 14, 19, 22, 28;  OregonS 

Waaliin«ton4,8,7.... TT. 

CaUfomk  0, 14, 21;  OrefOD  8;  Waahlncton  4, 8 


Washington  7. 
Calift>ra&8.... 


Washington  4, 8. 
Washington  4... 
....do.. 


220,160 
198,715 
147,482 
13«k4U 

118,827 
88,813 
48,520 
7,108 
5478 
4,353 
2,210 
513 


Total. 


017,814 


*  For  key  to  numbers  in  this  oohsnm  see  p.  788. 
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APPENDK  A. 

Areas  surveyed  and  chances  which  have  J>een  made  M  the  correlation  of  the 
soUs  since  the  reports  were  puhUshed. 

ALABAMA. 


ofama. 


Son  name  ts  pabliahed. 


Aataufft  Coantjr,  1908 . 


Baldwin  OoantT.lM».., 

Bibb  Coantjr,  1908. 

Blount  Oonniy,  1906.... 

Biitl«Ooant7,1907 

Oalhoim  County,  1906.... 
Ghambcn  Oonntj,  1909. , 
Chilton  Cocmty,  1911 . . . , 
CoAee  County,  1900 

Colbert  Connty,  1908.... 


Cnllman  Coanty.  1908. 

Dale  Cocmty,  1010 

DaUai  County,  1905.... 


Ebnon  County,  1911 . . 
Etowah  County,  1908.. 
Fort  Payne  ana,  1908.. 


Hato  County.  1900.... 
Henry  Counfy,  1908. . 
Hnntrrllle  ana,  1908. 


Jaokwn  County,  19II.. 
JeOenon  County,  1908. 
County,  1908... 


Lauderdato  County,  190S.. 


Lee  County,  1906.... 
Maoon  County,  lOOi. 


Madtem  County.  1911. 
Marlon  County,  1907... 


MarriiaU  County.  1011 

Mobile  County,  1911 

^         ',1905. 


PMiy  County,  1902. 


Pike  Coun^,  1910 

Randolph  OMmW.  IMl.. 
Sumter  County,  1004.... 


County,  1907. 


TaDaDooaa  County,  1900. 
TuacalooBa  C    "^  ' — 


I  County,  1911. 


Quin  gravelly  nndy  loam. . 

Orangeburg  land 

Orangeburg  olay 


Waverly  tf  t  loam. 
Fort  Payne  atony  * 

ITpghnrioam 

Orangeburg  day. 
Orangeburg  mnd. 


Orangeburg  nnd 

Orangeburg  line  land. 

Lei^tonloam 

1^6  clay. 

King  olay  loam 


Orangeburg  land. 

NorlSkelay 

Orangeburg  olay. 


ClarkariUeloam.., 
Peoniandyloam. 
Fort  Payne  etony 

Chattooga  loam 

Quin  line  sandy  loam, 


ClarksvUleofarr. 

Hageratown  silt  loam . 


Wabaaholay 

Norfolk  loam 

Waverly  loam 

Ouin  line  eandy  loam. 

Clarksville  loam 

darksTllle  olay  loam. . 


Houaton  blaok  olay . 

Lufkinolay 

Orangeburg  olay 

Ooklookneeolay 


Norfolk  silt  loam 

Quin  fine  eandy  loam. 


Norfolkolay.... 

Yaiooolay 

Oongareeclay... 
Congaraeloam.. 

Norfolk  aand 

SaaeafhM  aandy  loam. 
Orangeburg  eandy  * 

Orangeburg  olay 

Orangeburg  fine  eand 


LulUn  olay  loam ... . 
Wanaw  eandy  loam . 


WaTerlyloai 
OrangeDuigolay. 


Cecil  elate  loam. 


Ruston  graTelly  eandy  loam. 
Orangeburg  eandy  loam. 
Qreenyiile  olay  loam. 
Cbaik  (Houaton  matwfai). 


BlbbeOtl 
ClarkBTille  etony  loam. 
Deoatur  loam. 
QreenyUle  olay  loam. 
Oreogeburg  eandy  loam. 


Do. 
Orangeburc  Une  eandy 
ClarkBTiUeloam. 
Colbert  day. 
Colbert  olay  loam. 


OranflObuig  eandy  loam. 
Cahaoaolay. 
Qieenrille  olay  loam. 

Huntington  eilt  loam. 
Upahur  eandy  loam. 
ClarkBTille  etony  loam. 
Holetonloam. 
Rueton  fine  eandy  loam. 

Elk  olay. 
Clarksville  eUt 


day. 


Bibb  loam. 
Ruston  line  eandy  loam. 
Huntington  eUt  loar 
Hageratown  loam. 

Houeton  otey. 
Suequehanna  day. 
QreenyUle  olav  loam. 
Huntington  day. 

Kalmia  eOt  loam. 
Rueton  fine  eandy  loam. 


Cababa  olay. 
Trinity  day. 
Huntington  olay. 
Oeklooknee  loam. 
Norfolk  fine  eand. 


eandy  lo 
Orannburgflne 


eandy  loam. 


Do. 


LuHdnolay. 
Cahaba  fine  eandy  loam. 
Oeklooknee  loam. 
Qreenyiile  olay  loam. 

Louiea  elate  loam. 
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Areas  surveyed  and  changes  which  have  J>een  made  in  the  correlation  of  the 
soUs  since  the  reports  were  published — Continued. 

ARIZONA. 


Na 


Name  of  UM. 


Boil  DAme  u  puUWiad. 


CliaD0Bdt»— 


Salt  RtT«r  Vtltay  area,  1900.. 


SolomooiTiUe  area,  1903 . 


Yuma  ana,  1904. 


Peooflsaiid 

Bait  River  adobe 

QleDdatoloeH 

Salt  River  gravel 

Maricopa  gravellv  loam. . 

Maricopa  aandy  foam 

Maricopa  loam 

Maricopa  clay  loam 

Peooe  sand 

OUa  flue  aandv  loam 

Maricopa  sana 

Maricopa  sandy  loam. . . . 
Maricopa  gravelly  loam . . 

Maricopa  silt  loam 

Imperial  sand 

Imperial  sandy  loam 

Imperial  fine  sandy  loam, 

Imperial  silt  loam 

Imperial  loam 

Fresno  gravelly  sand 

Bait  River  adobe 


OUa  fine  eaod. 
Qfladay. 

Olendale  clay  loam. 
Rough  stony  land. 
Olendale  navelly  loam, 
Olendale  fine  sandy  k 
Olendale  loam. 
Olendale  day  loam. 
OUa  fine  sandy  loam. 
OUa  loam. 
Olendale  sand. 
Olendale  sandy  loam. 
Olendale  loam. 
Olendale  sUt  loam. 
OUa  fine  sand. 
OUa  fine  sandy  loam. 
OUa  loam. 
OUa  sUt  loam. 
OUa  day  loam. 
Olendale  sand. 
OUa  day. 


ARKANSAS. 


Conway  County,  1007.. 


FayettevUIe  area,  1906. 


MUler  County,  1903.. 
Prairie  County,  1900. 
Stuttgart  area,  1902.. 


Wabash  fine  sand 

Wabaah  fine  sandy  loam. 

Wabash  sUt  loam 

Wabash  day 

Wabash  loam 

Wabash  sUt  loam 

Wabaah  clay  loam 

Sharkey  clay 


Almyratdltloam.. 
Miami  day  loam . , 
Outhrieclay 


Huntington  fine  sand. 
Huntington  fine  sandy 
Huntington  sUt  loam. 
Huntington  clay. 
Huntington  loam. 
Huntington  sUt  l 
Huntington  day 
MUlerotoy. 

Crowley  sUt  loam. 

Do. 
Waveriy  sUt  loam. 


CALIFORNIA. 


1 

Bakerafldd  area,  1004 . 

Maricopa  loam 

Fresno  loam. 

Colusa  area,  1907 

Freano'sand 

FroBTio  flnfl  nand 

Hanford  fine  sand. 

Fresno  fine  sandy  loam 

Hanford  fine  sandy  loam. 

bxnard  sUt  loam'.  

Hanford  day  loam. 

Maricopa  sandy  adobe. 

Plaoentia  sandy  loam  adobe. 

? 

Orland' fine  sandy  loam 

Yolo  fine  sandy  kwm. 
Elder  fine  sana. 

Freano  area,  1900 

Oriand  fine  sand'. 

Sacramento  graveUy  sandy  loam. 
Sacatunento  loam 

Yjlogjv^y-odyK-m. 

San  Joaquin  naveUy  loam 

San  Joaquin  nne  sandy  loam 

San  Joaquin  loam 

Coming  graveUy  loam. 
Coming  fine  sandy  loam. 
Coming  loam. 

Bitffl  sandy  loam 

Bites  flhe  sandy  loam. 

Sites  loam 

Diablo  loam.  ' 

Sites  day  loam  adobe 

Diablo  day  loam  adobe. 
Columbia  fine  sandy  loam. 
Freano  fine  sandy  loam. 
Ban  Joaquin  suid. 

3 

Saonunento  fine  study  loam 

Freano  sandy  loam 

Haaford  area,  1901 

Fresno  red  sand 

San  Joaquin  black  adobe 

Maricopa  clay  loam  adobe. 
Fancher  fine  sandy  loam. 

Bmi  J<^iqn*n  M-n^y  k^m  adofas. 

San  Joaquin  red  adobe 

Siora  adobe 

4 

Freano  sandy  loam 

Fresno  flne'sandy  loam. 

Imperial  ana,  1908 

Fancher  sanely  loam 

Hantord  sandy  loam. 

5 

San  Joaquin  Slack  adobe 

OUa  fine  sandy  loam 

Maricopa  day'loam  adobe. 
OUa  loam. 

Indlo  ana,  1908 

Imperialloam. 

Imperial  day  loam. 
Inmo  gravelly  loam. 

ImpMial  gravdly  loam 

A 

Freano  sand 

Indloasnd. 

Freano  sandy  loam 

Indlo  fine  sand. 

Freano  fine  sandy  loam 

Indio  fine  sandy  loam. 
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Areas  surveyed  and  cJumges  i€hich  have  heen  made  in  the  correlation  of  the 
soils  since  the  reports  were  published — Continued. 

CALIFOBNIA-Contlnaed. 


No. 

Nameofazea. 

Soil  name  as  pnbUaihed. 

Changed  to— 

7 

KlamaHi  redamstioii  project 
ana,  Oregon,  1908. 

Li^ennore  Valley  area,  1910  . . . 
T<off  AnfielM  ania.  \¥^ 

Yakima  fine  sandy  loam 

Yakima  sandy  loun 

Baker  fine  sandy  loam. 
lAngd  fine  sandy  loam. 
Langd  loam. 
Link  day  loam. 
Quincy  sand. 
Ewauna  day  adobe. 
Sites  sapdy  loam. 
Daulton  day  adobe. 

Yakima  loum'. 

v^iripiA  oiay  loam 

VaMma  w^tm^  .     .  .  , 

Yakima  day  adobe 

8 

Oontra  Costa  sandy  loam 

Vallecltos  day  adobe 

Daulton  loam. 

9 

Vallecitos  stony  day  loam 

Frwino  sand .............  r , .... . 

Daulton  stony  day  loam. 
Hanford  sand. 

Lower  SaUoae  Valley  area,  1901 
Madera  ana,  1910 

Frimo  fln^  sand 

"H^^i^ford  fne  sand. 

Fnrno  flnf>  sandy  loam 

Hanford  fine  sandy  loam. 
Hanford  silt  loam. 

SantijB^go  silt  loam 

Mariooba  ffraTellv  loam 

Maricopa  fine  sandy  loam. 
Oxnard  day  loam. 

/^^Tnaraloam 

San  Joaquin  black  adobe 

Placentia  sandy  loam 

Oxnard  day  loam  adobe. 
Placentia  fine  sandy  loam. 

Tidal  marsh. 

Sierra  adobe... 

Oalveston  day 

Altamont  loam. 

Fumrton  sandy  adobe . . 

10 

Fresno  sand . . . .' ^ 

Freano  fine  sandy  loam 

Hanford  sand. 

Hanford  flno  sandy  loam. 

Santiago  silt  loam  

Hanford  day  loam'. 
Maricopa  giavelly  sand. 
Maricopa  gravelly  loam. 
Oxnaro  (rravellvloam. 

Soledacl  gravelly  sand 

Arroyo  £kx>  sandy  loam 

Salixias  shale  loam 

Placentia  sandy  loam 

Placentia  fine  sandy  loam. 

San  Joaquiiai  black  adobe 

Salinas  gray  adobe 

Salhias  clay  adobe.' 
Salinas  day  loam  adober 

11 

Fresno  day  loam 

Modflsto  dav  loam. 

MarysTllle  area,  1909 

Media  coarse  sandy  loam 

Media  sandy  loam 

Sierra  sandv  loam. 

Media  fine  sandy  loam 

Sierra  fine  sandy  loam. 

Media  clay  adobe 

Sierra  clay  adobe. 

12 

Siena  loam 

Auburn  loam. 

Modesto-Tarioek  area,  1908. .. . 
Pi^aio  Valley  area,  1908 

Sacramento  fine  wnd  . . .  r  -  - 

PnlnmhlA  flnA  mnd. 

18 

Siskiyou  sandy  loam. 
Merced  silty  clay  loam. 
Sacramento  sandy  loam. 

Hanlord  silt  loam 

Oakdale  sandy  loam 

Oakdale  coarse  sandy  loam 

Oakdale  sand 

Sacramento  coarse  sandy  loam. 
Sacramento  sand. 

Stockton  loam 

Yolo  loam. 

14 

Alviso  clay 

Tidal  marsh. 

Melbourne  sandy  loam. 

Monterey  sandy  loam 

Sites  sandy  loam. 

Pigaro  Ifght  sil{  loam 

Paiaro  fine  sandy  loam. 
Pajaro  slltv  day. 
Corralitos  loam. 

Paiaro  silt  clay 

Salslpii^es  loam 

Santa  Cruz  loam 

Melbourne  loam. 

Santa  Cnie  sand 

Sites  flue  sand. 

Santa  Cruz  sandy  loam 

Sites  sandy  loam. 
Mdboume  fine  sandy  loam. 

Watson  vflle  sandy  loam 

Iff 

Watsonyille  loam* 

Wataonville  clay  loam  adobe. . . . 
I^wis  cli^v  loam . . 

Altamont  clay  loam.' 
Mdboume  day  loam  adobe. 
Yolo  clay  loam. 
Sheridan  coarse  sandy  loam. 
Hanford  loamt 

Redblufl  ana,  1910 

Portersvdle  coarse  sandy  loam. . 
Portersville  loam 

San  Joaquin  loam 

San  Joaquin  day  loam. 

1A 

8acnimenV>  fln^  sand 

Columb&  fine  sand. 

17 

Redding  ana,  1907 

Sacramento  fine  sandy  loam 

do 

Columbia  fine  sandy  loam. 
Do. 

18 

Sammento  area,  1904 

Fresno  red  nnd 

Bear  gravelly  sandy  loam. 
San  Joaquin  sand. 
Sierra  loam  adobe. 

San  Bernardino  area,  1904 

Sierra  loam 

Fresno  gravel . . . .  x , r 

Riverwash. 

Fm^no  fln*  sand . . . .  , 

Sacramento  fine  sandy  loam. 

Salinas  erav  adobe 

Alamo  clay  adobe. 

Sierra  stony  loam 

Arnold  stony  loam. 

Sierra  clay  loam 

Auburn  clay  loam. 

Sierra  sandy  loam 

Sierra  coarse  sandy  loam. 

Fresno  sand... .,,.,,.- 

Columbia  sand. 

Iff 

do 

Hanford  sand. 

Fresno  fine  sandy  loam 

Hanford  fine  sandy  loam. 

Santiago  silt  loam 

Hanford  day  loani. 

If  ikrimTMi  iiuidv  loam 

Maricopa  graveUv  loam. 
Maricopa  sandy  foam. 
Oxnard  day  loam  adobe. 

San  Joaquin  blact  adobe 
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Areas  surveyed  and  chanoes  fnhich  have  been  made  Im  the  oorr^atiom  of  the 
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CAUtrOENIA-OMitftiiiid. 


Ko. 

NmmoIma. 

flofflnanwaspublMied. 

Ch-p-t,^ 

19 

flftn  OakrM  9tm,  IflOl  . .  4  . 

Plaoentia  ooaree  eandr  loam 

PbMwn  tla  eandy  loam 

Plaoentia  day  loam. 
Maricopa  loam  adobe, 
gjricoga^loamadobe. 

Flamnila  loam'  ................. 

FoUerton  mndy  adobe 

Salinas  gray  t^obB 

90 

Bui  Jose  MM,  1901 

Ffi^Mi  i^nA  mndy  IflUB^ 

Henf(>rd  ellt  loam. 

Santiago  silt  loam 

San  Gabriel  graTeUy  sand. 

San  Gabriel  fmTeaj  loam 

FlaoenUa  sandy  loom 

Marioopa  gravelly  sand. 

Plaoentialne sandy  loam. 

Oxnard  day  k)am. 
Plaoentia  flne  sandy  loam. 
Tidal  manh. 

9! 

Arroyo  Seoo  sandy  loam. 

Otimuv)  fo^m  ..... 

Santa  Ana  UM,  1900 

Plaoentia  sandy  loam 

QalTeston  day  * 

ijp^iii^  My  Mob*      .      T ..... . 

Redwood  day  adobe. 
Marloopa  day  kiam  adobe. 
LlTermon  silt  loam. 

Fresno  fine  sandy  loMn 

Oxnard  silt  loam' 

Do. 

n 

Fnonomnd 

Hanford  sand. 

Stooktoa  area,  1906 

Fresno  flne sandy  loam.... 

Hanfofd  flue  sandy  loan. 

8aSSio8attaS.T!7...::::;:; 

Haafeid  eat  learn." 

Plaoentia  sandy  loam 

Plaoentia  flne  sandy  loam. 
Harioopa  day  loam  adobe. 
Plaoentia  flne  eandy  ioasa. 
Plaoentia  loam. 

Sanilaso  sandy  kam 

Santlaio  loam'. 

FulloRon  sandy  adob^ 

Plaoentia  mndy  loam  ad^be. 
Sacramento  day. 

n 

Sacramento  olay  loam . .  r 

VantnfB  area,  1901 

Stockton  loam .'. 

Yolo  loam. 

M 

San  Gabriel  graToUy  loam 

Frofnosand 

Maricopa  gmveUy  loam. 

Woodland  ana,  1900. 

Maricopa  sand. 
Oxnard  sraveily  loam. 
nxfiftM  loam. 

Fnwno  fine  sendT  loam  .....*...  r 

Oviii^<4  loam 

Oxnard  day  loam. 

San  Joaquin  black  adobe 

Plaoentia  sandy  loam 

Oxnard  day  loam  adobe. 
Plaoentia  loam. 

FuUertoB  sttBdV  adobe 

Plaoentia  day  loam  adobe. 
Saoiamento  olay. 

M 

Sacrammto  beavy  clay 

Yuma  ana,  Ailiona,  1904. 

Sites  KTAveUy  sai&T  loam 

Sites  clay  loam  adoDO 

Sites  gmvelly  fline  mndy  loam. 

Sites  day  adobe 

Diablo  da/ adobe. 
Arbuokle  loamt 

sites  foam 

Sites  silt  loam 

Arbufikle  silt  loam. 

Sacramento  flne  sand 

Columbia  flne  eaod. 

M 

Gila  flne  sand. 

Imperial  sandy  loam 

^fla  flife  sandy  loam- 

Imperial  flne  sandy  loam 

Imperial  silt  loam.. 

Ollaloam. 
GUa  silt  loam. 

Imperial  loam 

Gila  clay  loam. 

Fresno  gmvelly  sand 

Glendalesand. 

Salt  River  adobe 

Gila  olay. 

COLORADO. 


Grand  Jnnotioo  area,  190B. . . . 
Greeley  area,  1904 

Lower  Arkansas  VaUey,  1902. 


San  Lois  Valley,  1900. 

Unoompahgn  Valley,  19ia . 


Mesa  elay 

Laurel  flne  sand 

Laurel  sandy  loam 

Colorado  flne  sandy  loam 

Cdomdoloam 

Colorado  adobe 

BfilltogskNMn 

Billings  sUt  * 
BfllingsdaT 

Fresno  sand 

Maricopa  sand 

Maricopa  sandy  loam 

Maricopa  olay  loam 

Fresno  flne  sand 

Santiago  silt  k>am 

Fresno  flne  sandy  loam. . 
Maricopa  sandy  adobe. . . 
San  Joaquin  blaok  adobe. 
Rk>  Grande  sandy  loam. . 

Rio  Grande  loam 

Laurel  loam 

Laurd  lUty  day  k>am — 


Chipetaclay. 
Grand  flne  sand. 
Grand  sandy  loam. 
Benton  flne  sandy  kei 
Benton  loam. 
Benton  loam  adobe. 
Wade  loam. 
Wade  silt  loam. 
Wade  clay  loam. 
Colorado  sand. 

Do. 
Colorado  sandy  loam. 
Colondo  day  loam. 
Laurel  line  sand. 
Laurel  loam. 
Benton  sflt  loam. 
Benton  loam  adobe. 
Wade  day. 
Alamosa  sandv  loam. 
Alamosa  day  loom. 
Grand  kmm. 
Grand  silty  day  loam. 
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AreoM  surveyed  and  changes  wMch  have  been  made  in  the  oorre^a€i(m  of  tJie 
soUs  since  the  reports  were  published — Ctontinned. 

CONNECTICUT. 


No. 

Name  of  area. 

SfAnameaspnbUshed. 

Chengntto— 

1 

Connectleut  Valley,  1903 

Wfn4ham  <>>^mt7,  i<tii.    ..... 

Conneotieiit  mondowv 

PnAnnV  aflt  \nmM 

Conneotlmst  swamp 

Swamp. 
Wffthwsfli^ld  loam. 

TiiBfleic  stony  loaui 

ChJoopee  gravel  loam 

Merrfanao  gravelly  sandy  loam. 
Merrlmac  ooarse  sandy  foam. 
Merrimao  ooaisa  sstBd* 

Norfolk  coarse  sandy  loam 

Windsor  sand 

ICnAAlfl  nAfidv  loATQ 

MMi9h4*ift4^r  flFM>  nnd. 

Blmwood  loam 

RnfflAMloam. 

? 

Podunk  fine  sandy  loam 

Hartford  very  fine  sandy  loam. 

DELAWARE. 


Galveston  sand 
Elktonday.... 
Galveston  elay. 
Norfolk  loam... 
Norfolk  silt 


Coastal  beaoh. 
Elkton  silt  loam. 
Tidal  marah. 


Sassafras  silt  loam. 


FLORIDA. 


Esoambia  Coimty,  1906 . 


Gadsden  County,  1003. 
Gainesville  area,  1904 . . 
Jacksonville  area,  1910. 
Jefferson  Comity.  1907 . 

Leon  County,  1906 

Marlanna  aiea,  1900.. . . 


Galveston  sand 

Orangeburg  loam 

Orangeburg  sandy  loam. . 


Orangeburg  sand.. 


Coastal  beach. 
Greenville  loam. 
Orangeburg  fine  sandy 


Orangeburg  sandy  foam. 


GEORGIA. 


Bainbridse  ana,  190«.. . 
Bulloch  County,  1910.. . 
Chatham  County,  1911.. 

Cobb  County,  1901 

Columbia  Counbrj  1911 . 
Covington  area,  1901 .... 

Dodge  County,  1904 

FortVall^  area,  1908.. 


Franklin  County.  1909. 

Glynn  County,  1911 

Grady  County,  1908... 
Hanoodk  County.  1900 . 

Pike  County,  1909 

Spddhig  County.  1905. 
Sumter  County,  1910. . 
Thomas  Coun^,  1908. . 

Ttft  County,  1909 

Walker  County,  1910.. 
Wayoross  aitoa,  1900. . . 


Orangeburg  sand. . 


H^don  stony  loam . 


Norfolk  sandy  loam 

do 

Orangeburg  sandy  loam. 

Selmaclay 

Orangeburg  day 


Orangeburg  ilne  sand . 


Cecil  sand 

Orangeburg  sand 

Orangeburg  fine  sand . 


Orangeburg  sandy  loam. 
Porters  stony  kMun. 


Tifton  sandy  loam. 
Norfolk  fine  sandy  loam. 
^ *^jjj^  ^j^  sandy  * 


Cahaba  day. 

Greenville  fine  mirty  leaa. 

Orangeburg 


Durham  sandy  loam. 
Orangeburg  sandy  loam, 
Orangeburg  fine  sandy  * 


IDAHO. 


Blackfoot  area,  1908 
Bois9  area,  1901 

Lewiston  ana,  1903. 
UlnldQka  area,  1907. 


Yakima  sand 

Yakima  loam 

Boise  sandy  loam 

Deer  FUt  sandy  loam. . . 

Snake  River  sand 

Caldwell  sandy  loam. . . . 

Caldwell  loam 

Yakima  fine  sandy  loam 
Yakima  sandy  loam. ... . 

Yakima  fine  sand 

Yakima  aQt  loam 

Yakima  t^bd 

Yakinka  sandy  loam 


Winchester  sand. 

Caldwell  loam. 

Boise  snt  loam. 

Deer  Flat  fine  sandy  loam. 

Yakiina  fine  sand. 

Caldwell  fine  sandy  loam. 

Caldwell  silt  loam. 

Walla  Walla  silt  loam. 

Moscow  loam. 

Caldwell  fine  sandy  loam. 

Caldwell  snt  loam. 

QuJnoysand. 

Qulnoy  sandy  loam. 
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SOILS  OF  THB  UIOTED  STATBS. 

imd  change9  which  have  been  made  in  the  oorrOation  of  the 
eotts  ekice  the  reporte  were  fiuUUhed-^CSontSjiueA. 

ILUN0I8. 


No. 

NUBftOfMM. 

Soil  MUM  upiAlldMd. 

ChaofBdto- 

1 

day  Ooontr,  IWB 

YMooMJidy  loun.......... 

Wavorty  floe  mndy  loam. 

a 

GUntHiOoimtr.loin 

BdMiton  silt  kMm 

DalNiqiMWM,Iow»,l«B 

JotumiOoimtrJMn 

KnooEGoaiitf.uOS 

irMk««via  iMm 

Wabash  silt  loam. 

Yftsoo  cUy 

Wabash  ctoy. 
u'MThfiiiiintioam. 

UUmiaflfflOftm 

t 

X^tntonlft  loAm 

Wabash  silt  loam. 

ClArktylUe  stony  loun 

Boogh  stony  land. 
Lintonia  fl?M*  sand. 

¥<iLpiiflfMmn<f 

imtnlffflltlMm 

Knox  silt  loam 

ICiami  sandy  kMun 

Knox  sandy  loam. 
Wabash  day. 
Wabash  sUt  loam. 

4 

Yasoo  clay 

5 

7uV*aMikloain.      . 

IfoLan  County.  19n 

O'MkmuM,  Wrnaari,  19M... 
8M«uiionOoaiit7,19(n 

StClalrOoimtytlttB 

Vifipii  ffiH  i<mm 

Knox  sOt  loam. 

ICiami  black  clay  loam 

MaxabaU  black  day  kMm. 
Wabash  sUtkiam. 

<l 

KaskasUa  loam! 

i^lamlftfltioam... 

iTnAT  jiiit  loam. 

McLean  sUt  loam 

Marshall  loam. 

ICiami  black  clay  loam 

MaxahaU  black  day  kmm. 
T^fntonla  flnf>  sand. 

7' 

ICiami  flm^  mn4. 

Yasoo  clay 

Wabash  day. 
Knox  sUt  loam. 

ifiAmlffflflof^m 

8 

7uV*aMA]oam.      . 

Wabash  silt  loam. 

Miami  fine  sand 

Knox  flno  sand. 

Miami  black  day  loam 

MaiBhaU  bhu:k  day  kwm. 
liTiio*  flit  loam. 

uiiunf  ^nt  loam 

9 

MM*n1  'tfui  sandy  loam 

Memphis  sUt  loam. 
Waba^sQtkMun. 

TMswell  Coonty.  igos 

ITaakuVfA  loam 

Yasoo  clay 

Wabash  day. 

¥«an<ff1lfToftm 

Lintonia  loam 

Lintonia  silt  loam. 

10 

do 

Wabash  loam, 

WtaiwlMfoOoimty,lMB 

VfAmffliMiind.,  . 

Knox  fine  sand. 

Yasoo  clay 

Marshall  black  day  kwm. 
Judson  eraveL 
Knox  sUt  loam. 

Miami  \>\wik  olay  loam . .    . 

Mackinaw  mvw ^ 

TasewftU  slTt  loam 

v<#*?i<  loMn 

Sk>ax  loam. 

Delavan  silt  loam 

Plainfldd  silt  loam. 

11 

Winnebago  sandy  loam 

Carrington  sandy  kiam. 
Cdoma  fine  sand. 

M\^m\  flnft  ffan'i ,' 

Miami  slit  loam 

Knox  sQt  loam. 

Miami  gravel 

Jadson  gravel. 
Plainfield  sandy  team. 

INDL\NA. 


Allan  Ooonty,19QB.. 
BoonylUa  ana,  1904. 

Qiaane  Ooonty,  1906, 


MadlMQ  County,  1903 
Marion  Coonty,  1907.. 

MaiihaU  County,  1904 


Mowton  County,  1906. 


Miami  black  clay  loam 

Miami  sUt  loam 

Miami  fine  sandy  loam 

Bloomfield  sandy  loam 

Miami  sand '. . . . 

Miami  sUt  loam 

Maroo  fine  sandy  loam 

Maioo  day  loam 

Huntington  fine  sandy  loam. 

Huntington  silt  loam 

Miami  black  olay  loam 

Madison  loam 

Miami  black  day  loam 

Miami  gravelly  loam 

Miami  loam 

Huntington  loam 

Miami  sandy  loam 

Marshall  sandy  loam 

Marshall  loam 

Miami  gmvelly  sandy  loam . . 

Miami  sand 

Miami  black  olay  loam 

Marshall  sand. 


Miami  black  day  loam . .. . 

Miami  fine  sand 

Marshall  loam 

Marshall  fine  sand 

Marshall  fine  sandy  loam., 


Carrington  black  olay  loam. 
Knox  silt  loam. 
Lintonia  fine  sandy  loam. 
Knox  sandy  loam. 
Knox  sand. 
Knox  silt  loam. 
Lintonia  fine  sandy  loam. 
Wabash  day  loam. 
Wabash  loam. 
Wabash  silt  loam. 
Carrington  black  day  loam. 
Sioux  clay  loam. 
Carrington  black  day  loam. 
Chenango  gravdly  loam. 
Sioux  loam. 
Wabash  loam. 
Chenanso  sandv  loam. 
Waukesha  sandy  loam. 
GaiTington  loam. 
Coloma  gravelly  sandy  team. 
Cdoma  sand. 

Carrington  black  clay  loam. 
Waukesha  sand. 
Wabash  silt  loam. 
Carrington  black  day  loam. 
Dunkirk  fine  sand. 
Carrington  loam. 
Waukesha  sand. 
Carrington  line  sandy  loam. 
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Areas  surveyed  and  changes  tohich  Jtave  'been  made  in  the  oorreHatUm  of  the 
soOs  since  the  reports  were  tmhUshed—ContXnneA. 

INDIANA— OonttaiMd. 


Na 

Name  ol  MM. 

Soil  name  as  pabUihed. 

nhAnjf^  XOm^ 

8 

Posey  CoontT.  1903 

Memphis  slit  loam 

I/intonia  sUtlloam. 

Waveriy  fine  sandy  loam. 
Waverlyloam. 
Waverlyolayloam. 
WaverlycUy. 

Soott  County.  1904 

Miami  sandy  loam 

Waverlv  sili  loam 

Miami  fine  sandy  loam 

Yasoo  loam  ....T 

Onthr**  ol^y . .. 

Yasoo  clay.' 

Miami  sand 

vinmf  afit  loam 

irnATKiltloam. 

ff 

10 

Tippecanoe  County,  1905 

MatBballloam :  

Miami  black  ciay  loam 

Oarrington  silt  loam. 
ManhaU  black  clay  loam. 
Miami  silt  loam. 

w^ain*  loam ' 

Miami  fine  sandy  loam 

Knox  fine  sandy  loam. 

Miami  fine  sandJ 

Knox  fine  sand! 

Miami  gravelly  sandy  loam 

Miami  silt  loam 

Coloma  gravelly  sandy  loam. 
Knox  silt  loam. 

IOWA. 


Oerro  Gordo  Comity,  1908. 
Dubuque  area,  1902 

Story  County,  1908 

Tama  County,  1904 


Miami  black  clay  loam 
Marsball  clay  loam — 

Marshall  loam 

Marsball  sand 

Lintonia  loam 

ClarksvlUe  stony  loam. 
Miami  sandy  loam  — 

Miami  silt  loam 

Miami  fine  sand 

Miami  black  clay  loam 

Marshall  clay  loam 

Marshall  loam 

Kaskaskia  loam 

Miami  fine  sand 

Miami  silt  loam 

Marshall  loam 


Carrlngton  black  clay  loam. 
Carrington  clay  loam. 
Carrlngton  loam. 
Waukesha  sand. 
Wabash  silt  loam. 
Rough  stony  land. 
Knox  sandy  loam. 
Knox  silt  loam. 
Lintonia  fine  sand. 
Wabash  clay  loam. 
Carrington  clay  loam. 
Carrington  loam. 
Wabash  silt  loam. 
Knox  fine  sand. 
Knox  silt  loam. 
Carrington  loam. 


KANSAS. 


11 


Allen  County,  1904. 


Brown  County,  1906..., 
Qarden  City  area,  1904. , 


Panoos  area,  1903. 


Platte  County,  Mo.,  1911.. 

Reno  County,  1911 

Riley  County,  1906 


Russell  area,  1906. 


Shawnee  County,  1911 

Western    Kansas    reoonnois- 

sanoe,  1910. 
Wichita  ana,  1903 


Sharkey  clay 

Yazoo  clay 

Sedgwick  gravelly  loam. 

Sedgwick  clay  loam 

Yaxoo  silt  loam 

Marshall  sandy  loam ... . 
Marshall  gravelly  loam. . 

Colorado  adobe 

Colorado  sand 

Finney  clay 

MarshaU  silt  loam 

Oswego  silt  loam , 

Sharkey  clay 

Yazoo  clay 

Oswego  loam 


Wabash  silt  olay 

Laurel  silt  loam 

Laurel  fine  sandy  loam.. 

Laurel  fine  sand 

Wakloloam 

Sedgwick  clay  loam 

Lincoln  sandy  loam 

Sedgwick  sandy  loam. .. 
Benton  loam 


Protection  loam 

Russell  sandy  loam. . . 
ClarksviUe  stony  loam 
Sedgwick  clay  team. . . 
Sedgwick  sandy  loam. 

Sedgwick  loam 

Miami  sand 

Miami  fine  sand 

Sedgwick  black  olay 


Wabash  clay. 

Do. 
Crawford  gravelly  loam, 
Crawford  silt  loam. 
Wabash  silt  loam. 
Carrington  sandy  loam. 
Carrington  gravelly  loam. 
Laurelloam  adobe. 
Richfleki  sand. 
Hoisington  clay. 
Richfield  silt  loam. 
Neosho  silt  loam. 
Wabash  day. 
Crawford  clay. 
Oswego  silt  loam. 


Wabash  silty  olay. 
Arkansas  silt  loam. 
Arkansas  fine  sandy  kiam. 
Arkansas  fine  sand. 
Wabash  silt  loam. 
Oswego  ^It  loam. 
Laurel  fine  sandy  loam. 
Oswego  sandy  kMun. 
Benton  stony  loam. 

Richfield  loam. 
Oswego  sandy  locun. 
Rough  stony  land. 
Crawford  silt  loam. 
Pratt  sandy  loam. 
Pratt  loam. 
Arkansas  sand. 
Arkansas  fine  sand. 
Sedgwick  clay  1 
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SOILS  OF  THE  UNITED  STATES. 


Area$  twrveyed  and  changes  toMch  have  been  made  in  the  oorrelaiion  of  tU 
$oU€  Hnoethe  reports  were  puUUhed— Continued. 

KENTUCKY. 


No. 


Name  of  area. 


Son  name  aa  publlriied. 


f!hMi|n»4  li^. 


MoGnoken  Ootmtr.  1906. . 
ICadiaon  County,  lfi06. . . . 
Uaaon  Coonty,  1003 


Rookoaatle  ConntT,  1910. 

8oott  County,  19^ 

UbIoo  County,  1903 


Wabaata  silt  loam 

Norfolk  line  aandy  loam., 

Norfolk  loam 

Leonardtown  loam 

Elktonolay 


Wamn  County,  1904. 


Miami  silt  loam 

8turgl8  fine  sandy  loam . 

Waverlv  silt  loam 

Miami  fine  sandy  k)am. . 

Sharkey  clay 

Tasooclay 

Memphis  silt  loam 

darks  vllle  loam 


Huntincton  silt  loam. 
Cumborland  fine  sandy 
Cumberland  sandy  los  ~ 
Huntington  silt  ktam. 
Holly  clay  loam. 


Knox  silt  loam. 
Llntonia  fine  sandy 
Wabash  slit  loam. 
Waverly  ftne  asndy 
Waverly  clay. 

Do. 
Lintoniasilt 
Huntington  silt 


LOUISIANA. 


Aoadla  Parish,  1903 

BiSDTiUs  Parish,  1906. 

Caddo  Parish,  1906 

Concordia  Parish,  1910. 

De  Soto  Parish.  1904 

East  Oarrall  and  West  Carroll 

Parishes,  1906. 
East  Baton  Rouge  Parish,  1905 
Lake  Charlea  ana,  1901 , 


Parish.  1909. 
arish,191] 


Iberia  Parish,  mi 

Now  OrleaM  area,  1909. 


Ouaohito  area,  1908 

Tangipahoa  Parish,  1906. 
Winn  Parish,  1907 


Orangeburg  line  sand. 
Yasooolay 


Yasoo  coarse  sand.. 


Yasooclay 

Calcasieu  fine  sand.., 
Calcasieu  fine  sandy  1 
Oaloasleu  loam 


Oalveston  clay 

Yasooclay 

Monroe  fine  sandy  kMm. 
Yasooclay 


Orangeburg  fine  aandy 
Sarpy  clay. 

Riverwash. 

Wabash  clay. 
Caddo  fine  sand. 
Caddo  fine  sandy  loam. 
Caddo  loam. 


Tidal  I 
Sharker  clay. 
Miller  fine  sandy  kiam. 
Sharkey- clay. 


MAINE. 


Otflbon  area,  1906. 
Orooo  area,  1909... 


MARYLAND. 


t 

Anna  Arundel  County,  1909.... 

f 

GblTert  OonntT.  1900      .... 

SusQuehanna  gra^K  .FTrr-rT.F.- 

Norfolk  giavel. 

Oeoil  County,  1900 

Win^Iaor  sandT 

Norfolk  coarse  sand. 

Norfolk  loam 

Sassafras  loam. 

Sfiamf ran  loam 

Sassafras  silt  loam. 

Sflssafhifl  sandT  loam.  ^ .,., .,.-,- 

Sassafras  fine  aandy  loam. 
Elkton  silt  loam. 

^ 

Elktonolay... 

Baatonarea.  1907 

ftftwafraw  loam ......... ^.^...^.^ 

Sassafras  sUt  loam. 

Cecil  mica  loam 

Manor  loam. 

Cecil  kMun 

Cheater  loam. 

Norfolk  sand t  .  - 

Sassafha  sand. 

Oonowlngo  barrens 

Barrens  (Conowingo  material). 

4 

K 

Harfbrd  Coun^,  1901 

Norfolk  sand 

Sassafha  sand. 

Kent  County,  1900 

Elkton  clay 

Elkton  silt  loam. 

Sassafras  loam 

Sassafras  sUt  team. 

Oeoil  mica  loam 

Manor  loam. 

Oeoilloam 

Chester  loam. 

Conowingo  barrens 

Elkton  silt  loamT^ 

9 

Elkton  e&'y 

Loesburg  ana,  Vliflnia,  1903.. 

Norfolk  gravBL 

Soaoaf ras  loam". 

Sassafrassllt  team. 

Norfolk  sand 

Sassafras  sand. 

I 

Loudoun  sandy  loiun 

Chester  sandy  loam. 

Owll  mioa  loam 

Manor  loam. 

Hapvstffwn  shaU^  loam 

Dekalb  shale  loam. 

(VMiYioam... 

Cheater  k)am. 

Cecil  silt  loam 

Lansdale  silt  loam. 

Digitized  by 


Google 


ABBAS  STTKVBTED  AKD  CHAKQES  IN  COBBBLATION. 


741 


Areas  surveyed  and  changes  wMch  have  been  made  in  the  correlation  of  the 
soUs  since  the  reports  were  published — Ck>ntlniied. 

HARTLAND-Gontlnaed. 


No. 

Kameofuea. 

Boil  name  as  publisbed. 

g 

Prlnoe  George  Oomity,  iWl.. . . 
flt  IfurvOmiiitr.  1900.  .      .   . 

Elkton  clay 

Elkton  silt  loam. 

Leonardtown  gravelly  loam 

Susquehanna  erayel 

Leonardtown  loam. 
Norfolk  gravel, 
Norfolk  ooane  sand. 

Windsor  !»»>** 

w^t^^aHA  frand  , 

RMSftfres  ftn^  safid. 

NoTftrtk  loam 

Sassafras  fine  sandy  loauL 
Bassftfh^sntfoiiin. 

Rassafras  Ifmm 

Ooil  mtca  loam 

Manor  loam. 

9 

ButtQuehanna  gravel 

Norftrik  gravel. 

Woroerter  County,  ig08 

Windsor  aandr. 

Norfolk  coarse  sand. 

Norfolk  loam 

Sassafras  fine  sandy  loam. 
Sassafras  silt  loam. 

fl^if^fr^  lof^m 

Norfolk  sand 

Sassafras  sand. 

to 

Galveston  sand 

Coastal  beach. 

Elkton  clay 

Elkton  silt  kiam. 

Galveston  ctoy 

Tidal  marsh. 

MASSACHtrSETTS. 


1 

Conii8CtiontVaDey,l«» 

Plymoath  County,  1911 

Connectlcnt  meadows 

p<K^qnk  iflt  loam. 

OQfnTieotiovt swi^mpt  .^-^ ■,■,,- -,-- 

Swamp. 

Triassh?  stony  loam 

Wethen^4^1«f  loam. 

Iferrimao  gravelly  sandy  loiin. 
Merrlmao  coarse  sandy  totm. 

Norfolk  coarse  sandy  loam 

Enfield  sandy  loam 

Iff^fi^-hAfti^r  An^  sand. 

Eirnwrmi  ioaniT,. ..,...,.-, 

Sufitold  loam. 

2 

Podunk  fine  sandy  loam 

Carver  giaveUy  sandy  loam 

Carver  coarse  sandy  loam 

Carver  sandy  loam 

Hartford  very  fine  sandy  loam. 
•Merrimac  gravelly  sandv  loam. 
Merrimac  coarse  sandy  loam. 

Iferrimm*  s^ndy  loavnt 

Carver  line  nndy  loam 

Meni'"!*^  fine  ni>dy  loam* 

MICHIGAN. 


Allegan  County,  1901 . 


M,1904.... 
Cms  County,  1908. 


MonWng  ana,  1904 
Owoan  ana,  1904... 

Ozfofd  ana,  1906.. 
Pantlao  ana,  1908.. 


Allegan  black  clay 

Kalamasoo  gravelly  loam. . 

Allegan  clay 

Plainwell  stony  loam 

Allegan  gravelly  loam 

Allegan  sand 

Alle^ui  fine  sandy  loam.. . . 

Allegan  iandy  loam 

Allegan  stony  loam 

Miami  gravelly  sand 

Miami  sand 

Miami  fine  sandy  loam 

Miami  sandy  loam 

Miami  stony  loam 

Miami  sand 

MUuni  fine  sand 

Miami  navelly  sandy  loam 

Marshall  loam 

Misndsand 

Fort  Payne  sandy  loam. . . . 

Saginaw  sandy  loam 

Mmmi  fine  sand 

Miami  gravelly  sand 

Miami  sand 

Miami  gravdly  sandy  loam 

Vfatni  sand 

Miami  sandy  loam 

MSsmi  navellv  sand 

Miami  black  day  loam 

If^arni  loam 

Miami  sandy  loam 

IQami  black  clay  loam 

Plainwell  stony  loam 

AUesanjgnvelly  loam 

Oauandsandy  loam 

Miami  gravelly  loam 

Miami  sand 

Marshall  gravel 


Gyde  loam. 

Clyde  gravelly  sand. 

MuMTit  clay  loam. 

Coloma  stony  sand. 

Coloma  gravelly  sand.  * 

Coloma  sand. 

Coloma  fine  sand. 

Coloma  sandy  loam. 

Miami  loam. 

Cdoma  gravelly  sandy  loasi. 

Coloma  sand. 

Ccioma  fine  sandy  loam. 

Coloma  sandy  loam. 

Miami  loam. 

Coloma  sand. 

Coloma  fine  sand. 

Coloma  gravelly  sandy  loan. 

Carrlngton  loam. 

Coloma  sand. 

Coloma  sandy  loam. 

Coasayuna  fine  sandy  loam. 

Clyde  sandy  loam. 

Dunkirk  Ati^i  sand. 

Dunkirk  navelly  sand. 

Plalnfleldsand. 

Cdoma  navelly  sandy  loam, 

Coloma  fine  sand. 

Coloma  sandy  loam. 

Coloma  giavelly  sand. 

Carrinston  black  day  loam. 

Wabash  loam. 

Coloma  sandy  loam. 

Carrlngton  black  clay  loam. 

Coloma  stony  sand. 

Coloma  gravelly  sandy  loam. 

Miami  fine  sandy  loam. 

Chenango  graveOy  loam. 

Coloma  sand. 

Coloma  gravelly  sand. 
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Arw9  surveyed  and  chwiges  which  have  been  made  in  the  oorreiaiion  of  the 
toils  since  the  reports  were  puMi^Aed— Oontlnued. 

MICHIOAN--C!oiitlniMd. 


Nb. 

Name  of  MA. 

Sofl  name  as  pabllsbed. 

Chan«Bdto~ 

n 

atglnaw  UM,  1904. 

ayde  sandy  loam. 

ToMowM,  Ohio,  1902 

WexJbrd  County,  1906 

Vffttni  jnin<1 . .        .  . 

VfAtn^  fiiiQ  mnd.    , 

Dunkirk  fine  sand. 

f iami  graYBnT  sand 

Dunkirk  grandly  sand. 
Qyde  day. 

9 

Miami  Slack  day  loam 

Mhmri  sa™S . . . .  T 

Dnnklrkiand, 

Dunkirk  sandy  loam. 
Dunkirk  day  loam. 

iri&ml  (•jsy  loftin 

VI&mlloiLin 

Wabash  loam. 

m 

Coiomasand. 

lONNBSOTA. 


Blue  Earth  Ooonty,  1006. 


Oariton  ana,  1906., 


Oradkston  area,  1006. 
MaithaU  area,  1903.. 


RkeCoanty,1909 

Supador  ana,  Wisoonain,  1904. . 


MarshaUsatloam 

Manhall  day  loam 

Iffarshall  loam 

Marshall  fine  sandy  loam.. . . 

Mankatosand 

Miami  psTdly  sandy  loam . 

Miami  fine  sand 

Miami  sandy  loam... 

Miami  stony  loam 

Miami  sand . , 

Bamumloam 

Bamum  stony  loam 

Benoltloam 

MoLeod  sand . 


Sioux  omTelly  sandy  loam . 

Miami  loom 

Fairriew  sandy  loam 

Miami  black  cby  loam 

Marshall  loam 

Marshall  gnyelly  loam 

Manhall  gnvel 

Marshall  sandy  loam 


Miami  sandy  loam . 
Vjatwf  sand 


Oairington  silt  loam. 
Oaningiton  day  loam. 
Oarrington  loam. 
Carrington  fine  sandy  loam. 
Sioux  sand. 

Cdoma  sraveOy  sandy  loam. 
Cdoma  fine  sand. 
Cdoma  sandy  loam. 
Miami  loam. 
Cdoma  sand. 
Kewaunee  loam. 
Kewaunee  stony  loam. 
Fargo  loam. 
Dunkirk  sand. 

sandy  loaoL 


Marshall  nndy  loam. 
Fargo  loam. 
Gamngton  loam. 
Oarrington  gnveOy  loam. 
Oarrington  graToL 
Sioux  sandy  loam. 

Cdoma  sandy  loam. 
Cdoma  sand. 


MIS8I88IPPL 


County,  1910. 

Bttozi  area,  1904 

Clay  Coun^,  1900. 


Crystal  Springs  area.  1906. 

FomstCoimi^,  1911 

Holmes  County,  1906 

Jackson  ana,  1904 , 

Jasper  County,  1907 , 


Lauderdale  County,  1910. 

Lowndes  County.  1911. . . . 

McNeill  area,  19&i 

Monroe  County,  1906 


Montgomery  County,  1906. 

Noxubee  County.  1910 

Oktibbeha  County,  1907. .. 


Pontotoc  County,  1906.. 
Piantiss  County,  1907.. 


area,l 
rea,  191 


Smedes  area,  1902 

Wayne  County,  191 1 . 
Yaioo  area,  1001 


Houston  chalk. 


Lintonia  loam.. 


Orangeburg  loam 

Orangeburg  day 

Orangeburg  fine  sand . . . 

Orangeburg  sand 

Orangeburg  fine  sand. . . 

Houston  chalk 

Neuseday 

Amory  fine  sandy  loam . 

Orangeburg  clay 

Ouin  flne  sandy  loam. . . 

Houston  chalk 

Lintonia  loam 

Houston  chalk 

Waverly  loam 

Waverly  clay 

Wab&shday 

Oktibbeha  silt  loam 

Orangeburg  clay 

Houston  ohialk 

Oraneeburg  clay 

Norfolk  loam 

Ouhi  flne  sandy  loam. . . 


Lintonia  loam. 
Yaxooclay 


Lintonia  loam. 
Yasooday 


Chalk  (Houston  mateilal). 


Lintonia  silt  loam. 

Qreenville  loam. 
QreenTlUe  day  loam. 
Orangeburg  flne  sandy  loam. 
Orangeburg  sandy  loam. 
Orangeburg  flne  sandy  loam. 
Chalk  (Houston  material). 
Congareeday. 
Cahaba  flne  sandy  loam. 
QreenTlIle  day  loam. 
Ruston  flne  sandy  loam. 
Chalk  (Houston  matarial). 
Lintonia  silt  loam. 
Chalk  (Houston  material). 
Bibb  loam. 
Bibb  day. 


Trinity  day. 
"-  fo 


Phebasiltl 

Greenville  clay  loam. 
Chalk  (Houston  material). 
Oreenyille  day  loam. 
Kalmla  loam. 
Boston  fine  sandy  loam. 

Lintonia  sflt  loam. 
Sharkey  day. 

Lintonia  silt  loam. 
Sharkey  clay. 
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Areas  surveyed  and  changes  which  have  J>een  made  in  the  correlation  of  the 
aotte  since  the  reports  were  pi»bl<«/ted— Continned. 

MISSOURI. 


Kameof 


Sofl  name  m  poblished 


At(diJK>n  County,  1600 

Aadrain  Conn^.  1011 

Bates  Connty,  1008 

Cape  Girardeaa  County,  1010. 

Cedar  County,  1900 

Cooper  County.  1000 

Crawford  County,  1006 

Fnmklln  County.  1011 

HoweU  Counts,  1008 

Jackson  County,  1010 

Laclede  County,  1011 

Macon  CountT,  1011 

Marion  County,  1010 

O'Fallon  area,  1004 


Pemiscot  County,  1010. . 
Platte  County,  foil.... 
Putnam  County,  1006. . 
Saline  County,  1004 


Scotland  County,  1005. 
Shelby  County,  lOOB. . . 


Sullivan  County,  1011 . 
Wabster  County,  1004. 


Laurel  fine  sandy  loam 

Seidgwkk  blaildc  <day  loam. , 


ClarksrHle  loam. 


Miami  silt  loam. . 
Miami  fine  sand.. 
Yasoo  clay 


Shelby  silt  loam. 
Claitavllle  loam. 
Miami  sUt  loam. . 

Yasoo  clay 

Shelby  sflt  loam. 

Shelby  clay 

Shelby  silt  loam. 
Shelby  sand 


Clarksrille  loam. 


Arkansas  fine  sandy 
Sedgwick  day  loam. 


Wabash  sQt  loam. 


Knoz  snt  loam. 
Lintonia  fine  sand. 
Wabash  day. 


Putnam  sflt  loam. 
Wabash  sflt  loam. 
Knox  sflt  loam. 
Wabash  day. 
Putnam  sflt  loam. 
Shelby  loam. 
Putnam  sflt  loam. 
Mankato  sand. 

Huntington  sflt  loam. 


MONTANA. 


BflUn«i  area,  1002. 


OaUatin  Valley  area,  1005.. 


BlUings  sandy  loam 

Bfllings  gravdly  loam.. 

Billings  loam 

Bfllings  day 

Yakima  sflt  loam 


Wade  fine  sandy  loam. 
Wade  naTClly  loam. 
Wade  day  loam. 
Wade  day. 
Manhattan  sflt  loam. 


NEBRASKA. 


Grand  Island  area,  1003.. 

Kearney  area,  1004 , 

Lancaster  County,  1006. . 
North  Platte  area,  1007. 


Western  Nebraska  Reconnois- 
>,  1011. 


Miami  sand. 


Marahril  loam 

North  Platte  loam. . 

Miami  sflt  loam 

Arkansas  fine  sandy 
Elkhom  sflt  loam. . . 
Miami  fine  sand 


Knossand. 

Canington  loam. 
Cheyenne  loam. 
Knox  sflt  loam. 
Wabash  fine  sandy  loam. 
Wabash  sflt  loam. 
Knox  fine  sand. 


NEVADA. 

1 

Fallon  area,  1000 

Femley  fine  sand. 

T^Ahont^n  fliui  siind. 

NEW  HAMPSHIRE. 

1 

Merrimadc  County,  1006 

3 

Nashua  area,  1000'.  I 
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AreoM  twrveyed  and  change$  which  have  been  made  4n  the  corrMaiion  of  the 
eoUe  Hnee  the  reporU  were  tmbUehed^-OontLnneA. 

NEW  JERSEY. 


No. 

1 


,1901. 


2  Bmnx ana,  1011... 

3  I  Tmtonana,lMB. 


laspabiMed. 


Norfolk  sand. 


gulnton  sandy  loam. 
Iktonclay 

Windsor  sand 

Elslnboro  fine  sand . . 
Westphalia  sand 


Suaqnahanna  gravtl. . 

Windsor  sand 

Elainboro  fine  sand. . 
Qulnton  sandy  loam. 

Sassaftas  loam 

Ceoilloam 

Westphalia  sand 


to— 


silt 

Norfolk  sandy  loam. 
ElktonsUtloam. 
Norfolk  coarse  sand. 
Sassafjras  fine  aandy 
Sassafkras  sand. 

Norfolk  gravel. 
Norfolk  coane  sand. 
Sassafras  fine  sand. 
Norfolk  sandT  loam. 
Sassafras  silt  loam. 
Cecil  stony  loam. 
Norfolk  fine  sand. 


NEW  MEXICO. 


Peoossand 

Peoos  gypsum 

Hondo  meadows . . . . 
RosweU  sandy  loam 
Pecos  sand  V  loam .. . 
Pecos  conglomerate. 


Qila  fine  sand. 

Oypsam. 

Ifeadow. 

RosweU  fine  sandy  loam. 

RosweU  sandy  loam. 

Conglomerate. 


NEW  YORK. 


1 

Anbum  area,  1004 

Dunkirk  fine  sand. 

Bigflats  area,  1003 

If lATfii  io«in 

Oenesee  loam. 

Ontario  loam. 

2 

Elmlra  ftne'sandy  loam 

Blni^iamton  area,  1006 

DntchesB  County,  1007 

TeOenon  Comity.  1011 

Hagerstown  shale  loam 

Volusia  silt  loam.' 

Miamt  graveUy  loam 

Chenango  graveUy  loan. 

Elmlra'ahale  loam 

Chenango  shale  loam. 

Klwfm  ?ttt  loain           

Chenango  silt  loam. 

3 

Wabash  loam  .              ....    ... 

Dunkirk  graveUy  sandy  loam. . . 
Dunkirk  ffraveUv  loam 

Chenango  graveUy  nndy  loam. 
Chenango  gravaUy  ktam. 

Dunkirk  sUt  loam 

Dunkirk  shale  loam 

4 

Dunkirk  fine  sandy  loam 

RhInebAnk  JOAW» 

Chenango  fine  sandy  loam. 
Hudson  silt  loam. 

Huntington  sflt  loam 

Ondawa  sflt  loam. 

Merrimac  gravelly  loam 

Fox  gravelly  loam. 

Merrtmac  gravelly  sandy  loam. . 
Mftrfirni»o  loam , 

Fox  graveUy  sandy  loam. 
Fox  loam. 

fi 

A 

UvlmBtonOomityjlOde 

T<onffIsland  ama.  lOOS) 

Warren  shale  loam 

Volusia  Aale  loam. 

7 

Miami  stony  loam 

Flushing  loam. 

Ljoos  ana,  1002 

Alton  stony  loam 

Plainwell  s'tony  loam 

Plymouth  stony  sand. 

Oaiveston  mind         ....  ^ ...... . 

Coastal  beach. 

N  Off  oik  gravel 

Bu.<!qn^hAnna  gravt^l- 

Sassafras  sand  v  loam 

Galveston  sanely  loam 

Tidal  marsh. 

Galveston  cLsy  

Do. 

NOTfotk  IP^nrl            

Bassafrss  sand. 

Norfolk  coarse  sand 

Merrtmac  coarse  send. 

K 

Norfolk  coarse  sandy  loam 

Alton  stony  loam 

Merrimac .oowM  aandy  loam. 
Dunkirk  stony  loam. 

Madison  Comity,  1006 

Miami  fine  sand. 

Iffftfnlloain... 

Miami  stony  loam 

Ontario  loam. 

Miami  finA  ffl^ndy  loam. 

Dunkirk  fine  sendy  loam. 

Elmixa  silt  loam'. 

Dunkirk  sUt  loam." 

AUoway  clay 

Dunkirk  clay. 

Q 

Mlainl  stony  loain 

Cazenovia  loam. 

Ifanroa  County,  1010 

Dunkirk  fine  sand. 

Miami  fine  sandy  loam 

Dunkirk  fine  sandy  loam. 

10 

11 

Montgomery  Cmmtr.  1006 

Niagara  County,  loSs 

Nfllilp  InftTii    

Farmington  loam. 
Geneseeioam. 

19 

H^intington  loaTTI 

13 

Ontario  Comity,  1010 
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Areas  surveyed  and  changes  wTUch  have  Ifeen  made  in  the  oorrelatUm  of  iJie 
sous  since  the  reports  were  puUished — Gontinned. 

NEW  YOBK— Oonttnned. 


Nsmeofazea. 


8oU  name  as  pobUtbad. 


to- 


SyraciiBe  area,  IMS. 


Tomiddiis  Comity,  1906 

Venennes  ana,  Vermont^  IflOi. 

Waahington  Ooonty,  1909. 

WestteM  area,  1901. 


AUowayclay 

Miami  fine  sand 

liiami  silt  loam 

tfiamiloam 

Pennclay 

Miami  stony  loam 

Miami  erayeUy  loam ... 
Miami  fine  sandy  loam. 

Alton  stony  lottm 

Wa1>a8liloam 

Miami  stony  loam , 

Alton  stony  kMkm 


DunJdrk  shale  loam 

Volusia  sandy  loam .... . 
Dunkirk  gravellv  loam. . 
Dunkirk  sandy  foam. . . . 
sand 


Dunkirk  okay. 

Dunkirk  fine  sand. 

Dunkirk  silt  loam. 

Oeneseeloam. 

TJpehur  clay. 

Caxenovia  loam. 

Dunkirk  navelly  loam. 

Dunkirk  fine  sandy  loam. 

Ontario  stony  loam. 

Oenesee  loam. 

Ontario  loam. 

Adirondack  stony  sandy  locan. 

Volusia  shale  toam. 

Volusia  loam. 

Dunkirk  cravelly  sandy  loam. 

Dunkirk  fine  sandy  1 

Meadow. 


NOBTH  CAEOLINA. 


Alamance  County,  1901 . 

Ashevine  area,  1903 

Cabarrus  County,  1910. . 

Cary  area,  1901 

Caswell  County,  19QB . . . 
Chowan  Coun^,  1906. . . 
Craven  area,  1903 


DnpllB  Coimty,1906 

Bdgeoombe  County.  1907 . 

Oaston  County,  19w. 

Granville  County,  1910. . . 


Greenville    area,    T< 
1904 


Henderson  County,  1907 

Hickory  area,  1902 

Jolmston  County,  1911 

Lake  Mattamuskeet  area,  1909. 

Mecklenburg  area,  1910 

Mount  MitcheU  area.  1902 

New  Hanover  County,  1906. . . . 


Pasquotank  and  Perquimans 
Counties,  1905. 

Pitt  County.  1909 

Baleigh  to  Newborn,  1900 


f  Fort  Payne  stony  loam . 

J  Fort  Payne  clay 

jFort  Payne  loam 

(Decatur  clay 


Richmond  County,  1911 . 
Bobeson  County,  1908. . . 
Scotland  County,  1900. . . 
Statesville  area,  1901 


Transylvania  County,  1906. 


Hemdon  stony  kiam . 


Caswell  sandy  loam . 
Norfolk  silt  loam.... 

Portsmouth  olay 

Behnaolay 

Nenseclay 

Norfolk  sand 


Hyde  mucky  loam. 


Galveston  sand 

Galveston  fine  sand. 
Galveston  clay 


Neuseclay 

Norf o Ik  sandy  soil 

Selma  silt  loam 

Gamer  stony  loam 

Goldsboro  compact  sandy 

Pocoson 

Savanna 

Selma  heavy  silt  loam 

Norfolk  sand 

Susquehanna  gravel 


Davie  clay  loam 

Hemdon  stony  loam. 


Porters  stony  loam. 


Bouffhnlliedland. 
Noriolkloam. 
Portsmouth  1 
Cahabadav. 

NoiHoIk  fine  sand. 


Clarksville  stony  loam. 
Conestoga  clay. 
Hagerstown  loam. 
Hagerstown  clay. 


Muck  (Hyde  muoky  loam). 


Coastal  beach. 

Do. 
Tidal  marsh. 


Congaree  clay. 
Norfolk  sandy  loam. 

Do. 
Susquehanna  gravelly  loaqi. 
Portsmouth  sandy  locmi. 
Swamp. 

Do. 
Portsmouth  fine  sandy  loam. 
Norfolk  fine  sand. 
Norfolk  gravel. 


Louisa  loam. 
Porters  stony  loam. 
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SOILS  OF  THB  UKITED  STATBS. 


Areas  surveyed  and  chanffes  which  have  &6e»  made  in  the  oorreUUion  of  the 
soUe  Hnoe  the  reports  were  published — Ck>iitlnued. 

NORTH  DAKOTA. 


No. 


Name  erf  MM. 


SoO  name  as  pabUihad. 


GhaaflBdto— 


Oudo  ana,  1904 

OvringtoD  ana,  1906. 


Fai|o  ana,  1908. 


Oniid  Forks  ana,  1902. 
JazDMtown  ana,  1908... 


MoKnide  ana,  1907.... 

Morton  ana,  1907 

Ransom  Coonty,  1906... 


Ifanhallloam 

liafshallgnyal 

Clyde  loam 

Ifarahall  loam 

Hobartclay 

Osrrfngton  clay  loam. .. . 

llar^lsUtloam 

lianhall  stony  loam 

llarahall  gravelly  loam. . 

Miami  loam 

Wheatland  sandy  loam. 
Miami  black  clay  loam . . 

Wheatland  aand 

Marshall  clay 

Marshallloam 

Marshall  gravelly  loam. . 

Miami  loam 

Miami  black  clay  loam. . 

Miami  sandy  loam 

Fargo  gravelly  loam 

Miami  Dlack  clay  loam.. 

Hobartclay 

Marshall  silt  loam 

Manhallloam 

Marshall  stony  loam  .... 
Sooria  gravel 


Richland  Coonty,  1906 

Western  North  Dakota  Reoon- 

nolannoe,  1908. 
WiUiston  area,  1906 


Marshall  clay  lown 

Marshall  ilne  sandy  loam 

Marshall  stony  loam 

Marshall  gravelly  loam 

McLeodsand ^.. 

Marshallloam 

Marshall  gravelly  sandy  loam. 


Finney  clay. . 


OMrtngton  loam. 
Oarrlncton  gnval. 
Fargo  loam. 
Carnngton  loam. 
Rough  broken  land. 
Wabash  clay  h)am. 
CarringtQn  slit  loam. 
Carrlngton  stony  loam. 
Oarrlngton  gravelly  kiam. 
Fargo  fine  sandy  k — 
Carrlngton  sandy  I 
Fargo  clay  loam. 
Fargo  sand. 
Fargo  clay. 
Fargo  loam. 
Fargo  gravelly 
Fargo  foam. 
Fargo  silt  loam. 
Fargo  fine  sandy  loam. 
Carilngton  gravelly  lor 
Carrlngton  Black  clay 
Rough  broken  land. 
Carrmgton  silt  loam. 
Carrlngton  loam. 
Carrlngton  stony  loam. 
Rough  broken  land. 

Carrlngton  clay  loam. 
Carrlngton  fine  sandy  loamu 
Carrlngton  stony  loam. 
Carrington  gravelly  loam. 
Dunktrk  sand. 
Carrlngton  loauL 
Cairhigtim  giavelly  sandy  k»m. 


Fargo  clay. 


OHIO. 


Ashtabula  ana,  190»... 

Anglaise  County,  1900. 
Cleveland  area,  1905... 
Cohmibus  area,  1902. . . 


Coshocton  Coonty,  1904.. 


Meigs  Coonty,  1906 

Montgomery  County,  1900. 


Toledo  area,  1902 

Westervllle  area,  1906. 
Wooster  area,  1904 


Dunkirk  gravelly  loam. 
Dunkirk  sandy  loam. . . 
Miami  black  clay  loam. 

Miami  stony  loam 

%fiftin<  loam 

Miami  black  clay  loam. 
Miami  gravelly  loam. . . 

Miami  loam 

Miami  gravelly  kMon. . . 


Miami  sandy  loam 

Miami  loam 

Miami  black  clay  loam. 
Miami  gravelly  loam . . . 

MjAft^i  loam 

Miami  black  clay  loam. 
Miami  clay  kMun 


Miami  sandy  loam 

Miami  loam 

Miami  black  clay  loam. 
Miami  navelly  foam. . . 

Yaxooclay 

Miami  stony  loam 

Miami  gravelly  loam 

Miami  sand 

Miami  sandy  loam 


Dunkirk  oavelly  sandy  looam. 
Dunkirk  fine  sandy  kwrn. 
Carrlngton  black  cky  1 
Miamiloam. 


Wabash  loam. 
Carrlngton  blade  day  loam. 
Chenango  gravelly  loam. 
Wabash  loam. 
Chenango  gravelly  loam. 

Wabash  sandy  loam. 
Wabash  k)am. 
Carrlngton  black  clay  k)am. 
Chenango  gravelly  loam. 
Wabash  loam. 
Clyde  clay. 
Dunkirk  clay  loam. 
Dunkirk  sand. 
Dunkirk  sandy  loam. 
Wabash  loam. 
Carrlngton  black  day  Uxm. 
Chenango  gravelly  loam. 
Wabash  clay. 
ift^mi  loam. 
Chenango  gravelly  1 
Coloma  sand. 
Dunkirk  sandy  locun. 


OKLAHOMA. 


Oklahoma  County.  1906. 
Tishomingo  area,  1906. . . 


Wabash  silt  clay. 


Wabash  sllty  clay. 
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Areas  surveyed  and  changes  which  have  l>een  made  in  the  eorrelatian  of  the 
soOs  since  the  reports  were  published — Gontlnned. 

OREGON. 


No. 


NaniBofavea. 


Son  name  as  poblUhsd. 


Changed  ti>— 


Bakff  City  area,  1908. 


Klamafh  Reolamatlon  Project 
area,  1908. 


Manhilekl  ana,  1908.. 

Medfordana 
Salem  area,] 


Medford  ana,  1911. 
«L  WOB... 


UuA. 

Yaldma  sandy  loam... . . 
liarlcopa  eanay  loam. . . 
liarioope  grayeUy  loam. 

Yakima  loam 

Yakima  clay  adobe 


Yakima  sand 

Yakima  clay  loam 

Yakima  loam 

Yakima  sandy  loam. 
Yakima  fine  sandy  * 

Myrtle  clay 

Riverton  clay  loam 


Balem  sandy  loam.. 

Salemloam 

Salem  clay 


Meadow. 
Baker  ktam. 
HnUshinson  loam. 
Hntohlnson  gmvally 
Caldwell  loam. 
Ewaona  olay  adobe. 

Qaincy  aand. 
Link  olay  loam. 
Langelloam. 
Langel  fine  sandy 
Baker  fine  sandy ' 
Melbourne  clay. 
Altamont  clay  loam. 


Salem  fine  sandy 
Salem  silt  loam. 
Aiken  clay. 


PENNSYLVANIA. 


Adams  Comity,  1904.. 


Bedford  Coonty,  1911.. 
Berks  Cotmty,  1908.... 
Bradford  Coonty.  1911. 
Canter  Coonty,  1908. . . , 
Cfaflster  Coonty,  1906... 


Erie  Coonty,  1910 

Johnstown  area,  1907. 
Ba,1900.. 


1901. 


Lookha^an  area,  1908 

Montgomery  Coonty,  1906. 


Northeastern  Penneylranla 

N  o  r  t  h  western  Pennsylvania 
Reoonnoissanoe,  1908. 

South-Central  rannsylrania 
Reoonnoissanoe,  1910. 

Bout  hwestem  rannsylrania 

Trenton  area,  New  Jersey,  1909. 


Waahington  Coonty,  1010.. 


Cedl olay  loam... 

Cedl  loion 

Cedl  stony  loam. 


Brandywine  loam 

Norfolk  silt  loam 

Portsmouth  silt  loam.., 
Conowingo  barrens 


Chemung  stony  loam..... 
Hempfleld  stony  loam. . . 

Cecil  mica  kiam , 

Edgemont  stony  loam..., 
Hagerstown  shale  loam... 
Donegal  gravelly  loam. . . 

CecUclay 

Edgemont  stony  k>am... . 
Hagerstown  shale  loam... 
Danphln  sandy  loam. ... . 
Donegal  gravelly  loam. . . 

Norfott^tloam , 

Norfolk  loam 

Hagerstown  shale  loam.., 

Cedl  clay  loam. 

Chester  mica  loam. 

Cedl  stony  kwm 


Ledysoito 

Eittanning  soils.. 


Sosquehanna  gravel.. 
Elslnboro  fine  aand... 

Sassafras  loam 

Windsor  sand 

Quinton  sandy  kiam. . 

Cedl  loam 

Westphalia  sand 


Montalto  day  kiam. 
Cheetwloam. 
Montalto  stony  loam. 


Manor  loam. 

Sassafras  silt  loam. 

Elkton  silt  loam. 

Barrens  (Conowingo  material). 

Chemung  ahal^  l^>ft.m, 

Cedl  stony  kMun. 
Manor  kMtm. 
Dekalb  stony  kiam. 
Dekalb  shale  k)am. 
Wheeling  gravelly  loam. 
Cedl  stony  loam. 
Dekalb  stony  loam. 
D«kalb  shale  kwm. 
D«kalb  sandy  k)am 
Wheeling  gravelly  Umm. 
Huntington  kMun. 
Huntington  fine  sandy  kiam. 
Dekalb  shale  kiam. 
Montalto  day  loam. 
Manor  loam. 
Montalto  stony  kiam. 


Morrill  soils. 

Wheeling  soils. 

Norfolk  gravel. 
Sassafras  fine  sand. 
Sassafras  silt  k>am. 
Norfolk  coarse  sand. 
Norfolk  sandy  loam. 
Cecil  stony  loam. 
Norfolk  fine  aand. 
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Area$  gurveyed  ofui  changes  wMcK  have  been  fnade  in  the  eorreiaiion  of  the 
8oiU  9lnee  the  reports  were  pwhUehed — OontlBaed. 

RHODE  ISLAND. 


No, 

Nameofuea. 

Son  name  as  poblished. 

Ghan^Bdta- 

1 

Bntin  State,  19M 

Qknioester  stony  loam 

Rough  stony  land. 
Plymooth  sandy  loam. 
Flushing  loam. 
Coastal  Eeach. 

AHon  fftonj  loun 

ui^mi  «fAny  loam 

Qalveston  nne  sand 

Tidal  manh. 

Norfolk  ooane  mnd 

ICenimac  ooane  sand. 

War^ricJc  sandy  loam 

Ifierrimae  eoane  sandy  Beam. 
MeoTimac  silt  loam. 

MlAtnl  tA\%  YoAfn 

SOUTH  CAROLINA. 


Abbeville  area,  1902.... 
Anderson  County,  1909. 
Campobello  area,  1908 . . 
Charfeaton  area,  1904... 


Cherokee  County,  190ft. . 


Clarendon  County,  1910.. 

Conway  area,  1900 

Darlington  area,  1902 


Fairfield  County,  1911 .... 
Georgetown  County,  1911. 
Lanoastar  County,  1904 . . . 


Lee  County,  1907 

Ooooee  County,  1907... 
Orangeburg  area,  1904. 
8alu&  County,  1900... 
Sumter  County,  1907. . 


York  County,  1906.. 


Davie  clay  loom. 


Cecil  sand 

OalvesUm  flue  sand .. . 

OalvesUm  clay 

Cecil  sUt  loam 

Cecil  sand 

Cecil  fine  sandy  loam. 


Norfolk  sandy  soil , 

Ayden  fine  sandy  loam. . . 

Sassafras  loam 

Orangeburg  kmm 

Ooldiboro  compact  sandy 
Selma  heavy  silt  loam 


Cecil  fine  sandy  loam. 
Cecil  sUt  loam 


Pilot  loam 

Orangeburg  sand.. . 
Durham  fine  sandy 
Orangeburg  clay... 
Orangeburg  sand. . . 

Cecil  sand 

Cecil  fine  sandy  kwm, 
Cecil  sUt 


Louisa  fine  sandy  liiaw 

Durham  sandy  loam. 
Coastal  beach. 
Tidal  marsh. 
Louisa  silt  loam. 
Durham  sandy  loam. 
Louisa  fine  sandy  loam. 

NortoBc  sandy  loam. 
Norfolk  fine  sandy  loam. 
Cahaba  fine  sandy  loam. 
Orangeburg  sandy  loam. 
Portamouth  sandy  loam. 
Do. 


York  fine  asndy  kwm. 
York  sin  loam. 

Talladega  loam. 
Orangeburg  sandy  UMffl. 
York  fine  sandy  loam. 
Greenville  clay  loam. 
Orangeburg  sandy  loam. 
Durham  sandy  loam. 
York  fine  sandy  loam. 
York  sUt  loam. 


SOUTH  DAKOTA. 

1 

Belle  Fourche  area,  1907 

2 

Brookings  area,  1003 

Mi%nii  bifl^^k  nlay  loam 

Fargo  day  loam. 
Carnngton  silt  loam. 

Western  South  Dakota 

Marshall  Wn» . .' 

Marshall  sandy  loam 

Carrington  sandy  loam. 
Carriniton  stony  loam. 

Marshall  stony  loam 

3 

TENNESSEE. 


Coflee  County,  1908 

Davidson  County,  1908. 


Giles  County,  1907 

Grainger  County,  1906. 


Greeneville  area,  1904. 


Henderson  County,  1905 . . . 
Lawrence  County,  1904 . . . . 

Madison  County,  1906 

Montgomery  County,  1901 . 

Overton  County,  1908 

PikeviUe  area,  1903 


Sumner  County,  1909 . 


HUlsboro  silt  loam 

Ciarksville  loam 

Davidson  loam 

do 

Moecasin  stony  clay 

Newman  stony  loam 

Clinch  shale  loam 

Grainger  shale  loam 

Fort  Payne  stony  loam. 

Fort  Payne  clay 

Fort  Payne  loam 

Decatur  clay 


Ciarksville  loam 

Ciarksville  clay  loam. , 


Ciarksville  loam.. 


Ciarksville  loam... 
Dekalb  clay  loam. 


ClarksvUlesUtkNUOB. 
Huntington  silt  loam. 
Hagerstown  loam. 

Hagerstown  stony  day. 
Hagerstown  stony  loam. 
Dekalb  shale  loam. 
Conasauca  shale  loam. 
ClarksviOe  stony  loam. 
Conestoga  clay. 
Hagerstown  loam. 
Hagerstown  clay. 

Huntington  silt  loam. 
Hagerstown  loam. 

Huntington  silt  loam. 

Do. 
Lickdale  day  loam. 
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Areas  surveyed  and  changes  which  have  been  made  in  the  correlaiUm  of  the 
sails  since  the  reports  were  publisJ^ed — Oontinued. 

TEXAS. 


Namsofazea. 


Soil  name  aa  pabUahied. 


Andenon  Ooontj,  1904. 
Anstiii  area,  1904 


Houston  clay 

Yasoo  sandy  loam 

Yasooclay 

OrangebuiK  day 

Austin  clay 

Lulldn  line  sandy  loam. 
Yazoo  elay. 


Bastrop  Coonty,  1907, 
Brasona  area,  1902.. . . 


BrownsYlUe  area,  1907 .... 

Gamp  Goonty.  1906 

CotqiMr  ana.  1907 

Oorpiis  Christl  area,  1906. . 

Ellb  County,  1910 

Franklin  County,  1908.... 


Colton  stony  cla/ . . . 
Yakima  stony  clay. . 
Yazoo  sandy  loam. . 

Wabash  day 

Galveston  sand 

Galveston  clay 

Cak»siea  fine  sandy 

Yasooclay 

Yasoo  sandy  loam . . 

Sbarkey  day 

Houston  blaok  clay. 


Wabash  day 

Corpus  Christi  clay.. 


Grayson  County,  1909 

Ceatnl  Gulf  Coast  Texas  Re- 
oonnolssance,  1910. 

Henderson  area,  1906 

Houston  County,  1906 


Wabash  clay 

Orangeburg  sand.. 


JacksottTOle  area,  190B 

Laredo  area,  1900 

Lavaca  County .  1906 

Lee  County,  190S 

Lufkin  area,  1903 

Morris  County,  1900 

Nacogdoches  area,  190B 

Panhandle  Texas  Beoonnols- 

1, 1910. 

raa,1903 


Galveston  line  sand. .. 

OrangebuTff  fine  sand. 

Yasoo  saaofy  loam 

Wabash  clay 

Yasoo  loam 

Orangeburg  day 


Orangebotgday. 
Orangeburg  day . 


BobertMm  Coonty,  1907. 
San  Antonio  area,  1904... 


San  Msioos  area,  1906 

South  Texas  RecannotSBanoe, 

1909. 
Southwestern  Texas  Beoon- 

noJsanoe,  1911. 

Titus  County .  1900 

Vernon  area,  1902 

Waoo  area,  1906 


Houston  silt  loam 

Houston  day 

Vernon  line  sand 

Orangeburg  silt  loam 

Orangeburg  clay 

Wabash  clay 

Orangeburg  sand 

Austin  day 

Norfolk  silt  loam 

Cdton  stony  day 

Portsmouth  sandy  loam.. 

Orangeburg  clay 

San  Antonio  clay  loam. . . 

Wabash  day 

Crawford  silt  day 

Galveston  fine  sand 


WilUs  area,  1901 

Witoon  County,  1907.. 
WoodvlUe  area,  1908.. 


Vernon  sot  loam.. 

Vernon  loam 

Miner  heavy  day.. 
Yasoo  heavy  day. 

Yasoo  day 

San  Jacinto  day... 

Willis  sand 

Wabash  day 

Webb  loam 


Houston  blaok  day. 

Trinity  line  sandy  loam. 

Trinity  day. 

Qreenville  day  loam. 

Houston  clay. 

Susquehanna  fine  sandy  loam. 

Trinity  day. 

Crawford  stony  day. 

Rough  stony  land. 

Bastrop  fine  sandy  loam. 

Trinity  clay. 

Coastal  beaiBh. 

Tidal  marsh. 

Caddo  line  sandy  loam. 

Miller  day  .^ 

Pledger  sut  loam. 

Trinity  day. 

Victoria  day. 


Trinity  day. 
Do. 

Do. 
Orangeburg  sandy  loam. 

Coastal  beach. 

Orancebnig  fine  sandy  loam. 
Trlnlfy  sandy  locmL 
Trinity  day. 
Trinity  loam. 
GreenviUe  day  locmL 
Da 


Do. 
Do. 


Houston  loam. 

Do. 
MUler  line  sand. 
Miller  snt  kam. 
Greenville  day  loam. 
Trinity  clay. 
Orangeburg  sandy  loam. 
Houston  day. 
Crockett  loam. 
Crawford  stony  clay. 
Victoria  fine  sandy  loam. 
GreenviUe  clay  loam. 
San  Antonio  ailty  day  loam. 
Trinity  day. 
San  Antonio  sflty  day. 
Coastal  b8Mh. 


Miller  snt  loam. 
Vernon  sUt  loam. 
MiUerday. 
Trinity  day. 

Do. 
Houston  black  day. 
Norfolk  fine  sandy  loam. 
TriBityday. 
Duvallo — 
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Arao*  surveyed  and  okanget  which  hai^e  been  made  4n  the  oorreiation  of  the 
toU9  Hnoe  the  reports  were  published — Ck>ntlniied. 

UTAH. 


No. 

1 


B«tfBtv«r  ana,  1904. 


PiOToana,190B. 


Bidt  Lake  Valley,  UW. 


Serlar  Valley,  1900... 
Weber  County,  1900. 


Jordan  loam 

Bingham  graveUy  loam, 

HaladeflnBaaod 

Fieeno  line  aandy  loam. 

Haladeloam 

Halade  sandy  loam 

Malade  One  sandy  loam 
Maricopa  stony  loam. . . 

Jordan  sandy  loam 

Jordan  loam 

Maricopa  gray^y  loam. 

Fresno  sand 

Salt  Lake  sand 

Jordan  sand 

Jordan  sandy  loam 

Jordan  meadows 

Jordan  olay 

Bingham  gravelly  loam. 

Salt  Lake  sand 

Elslnore  sendy  loam — 
Redfleld  sandy  loam 
Bin^iam  gravelly ' ' 
Olenwoodioam... 

Fresno  sand 

Jordan  loam 

Jordan  sand 

Fxesno  fine  sandy  loam. 


Jordan  olay  loam. 

Blncham  gravelly  sandy  loam. 

Jordan  fine  sand. 

Jordan  fine  sandy  loam. 

Jordan  loam. 

Jordan  sandy  loam. 

Jordan  fine  sandy  loam. 

Bingham  stony  loam. 

Jordan  loam. 

Jordan  olay  loam. 

Bingham  gravelly  sandy  loam. 

Btau^iamsand. 

Oolftiesand. 

Jordan  line  sand. 

Jordan  fine  sandy  loam. 

Meadow. 

ftalt  Lake  olay  loam 

Bin^iam  gravelly  sandy  loam. 

Oolitlo  sand. 

Elsfaiore  fine  sandy  loam. 

Redfleld  fl"ft  sandy  loam. 

Bingham  navelly  sandy  loam. 

Bin^iamoay  loam. 

Bin^iamsand. 

Bingham  loam. 

Blni^iam  <|wa  sand. 

Bingham  fine  sandy  loam. 


VERMONT. 


Alton  stony  loam Adirondack  stony  sandy  loam. 


VIROnOA. 


Albemarie  area,  19QS. . 


Appomattox  County,  190i . 
Bedford  area,  1901 


Campbell  County,  1909. . . 
Chesterfield  Coontv,  1906. 
Hanover  County.  1906. . . . 
Leesborg  area,  1903 


Louisa  County,  1S06 

Montgomery  County,  1907. 


Norfolk  aiea,  1903.. 


Prince  Edward  area,  1901. 
Yorktown  area,  1906. 


Cecil  loam 

Edgemont  stony  loam... 
Hagerstown  shale  loam.. 

Conowingo  barrens 

Cecnioam 

Cecil  sand 

Hagerstown  shale  loam.. 

Porters  red  day 

Murrill  stonv  loam 

Muzrill  sanay  loam 


Cecfl  sand 

Loudoun  sandy  loam 

Cecfl  mica  loam 

Cecil  loam 

Cecil  silt  loam 

Hagerstown  shale  loam 

Cecil  sand 

Cecil  fine  sandy  loam 

Cecil  loam 

Pilot  gravelly  loam 

Pilot  loam 

Radford  loam 

Indian  loam 

Galveston  sand 

Norfolk  sand 

Leonardtown  gravelly  loam . 

Leonardtown  loam 

Norfolk  loam 


Galveston  sand.. 
Galveston  olay. . 


Chester  loam. 

Dekalb  stony  loam. 

Dekalb  shale  loam. 

Barrens  (Conowingo  material), 

York  loam. 

Durtiam  sandy  loam. 

Dekalb  shale  loam. 

Porters  clay. 

Hagerstown  stony  loam. 

Hagerstown  sandy  loam. 


Durham  sandy  loam. 
Chester  sandy  loam. 
Manor  loam. 
Chester  loam. 
Lansdale  sflt  loam. 
Dekalb  shale  loam. 
Durham  sandy  loam. 
Louisa  fine  sandy  loam. 
Louisa  loam. 
Talladega  gravelly  loam. 
Talladega  loam. 
Cumberland  loam. 
Chandler  loam. 
Coastal  beach. 
Norfolk  fine  sand. 
Portsmouth  silt  loam. 

Do. 
Sassafras  sandy  loam. 

Coastal  beadi. 
Tidal  manh. 
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Areas  Burveyed  and  changes  iCfUch  have  been  made  4n  the  oorrelatian  of  the 
80U9  since  the  reports  were  published — Omtlnaed. 


WASHmOTON. 


Nairn  <rf  ana. 


»aapiililidied. 


BdUnsham  ana.  1907. 

STflnttana.  1906 

UandCoaiify,190S... 
Puget  Bound  Baain, 

part,  Washington  nooniiolB- 

aanoe,  1909. 
Paget  Sound  Basin,  wostem 

part,    Waahington,    noon- 

noiManca,  1910. 

Qutaoy  area,  1911 

Soathweetem  Washington  re- 

oonnoteanoe,  1911. 
Walla  Walla  area,  1900 


Bventt  stony  loams.. 
Olympia  loams 


Yakima  area,  1901. 


Walla  Walla  loam. 
Yakima  ^"^  sandy  _ 
Yakima  sandy  loam 

Yakima  loam 

Yakima  gravdly  loam 
Yakima  sandy  loam... 

Sunnyside  sand 

Yakima  stony  loam .. . 


Bventt  stony  loam. 
Olympial    - 


Walla  Walla  silt  loam. 

Do. 

Do. 
CaldweUloam. 
CaldweUeraTelly 
Yakima  line  sandy 
Quinoy  fine  sand. 
Qninoy  fine  sandy 


WEST  VIBOINIA. 


Clarksburg  area,  1910 

Huntington  are,  1911 

Leeshurg  area,  Virginia,  1908. 


ICiddleboume  area,  1907. 


ICorgantown  area,  1911 . 
Parkenburg  area,  1908. . 


Point  Pleasant  area,  1910. 

Spenoerarea,  1909 

Upshur  County,  1906 

Wheeling  area,  1906 


Loudoun  sandy  loam 

Cecil  mica  loam 

CeoH  loam 

Cecil  silt  loam 

Hagerstown  shale 


Chester  sandy  loam. 
Manor  loam. 
Chester  loam. 
Lansdale  silt  locon. 
Dekalb  shale  loam. 


WISCONSIN. 


Bayileld  area,  1910.... 
Carlton  area,  Mfamesoi 


•ta,1906. 


Columbia  County,  1911 

Fond  du  Lao  County,  1911. 

Iowa  County,  1910 

JanesTiUe  area,  1902 


Juneau  County,  1911 

Kewaunee  County,  1911 

La  Crosse  County,  1911 

Marinette  County  reoonnols- 

sanoe,  1909. 
Portage  County,  1906 


Raoine  County,  1906.. 


Miami  gravelly  sandy 

Miami  fine  sand 

Miami  sandy  loam .. . 

Miami  stoiiy  loam 

MfanUsand. 

Bamumloam 

Bamum  stony  loam.. 


Superior  gravelly  loam. 


Miami  loam 

Edgerton  silt  loam 

JanesyOle  silt  loam 

Miami  black  clay  loam. . 

Mackinaw  gravel 

Hanover  sand 

Janesville  loam , 

Aiton  fine  sandy  loam.. 


_    ,  sand 

Miami  sandy  loam 

Miami  stony  loam 

Miami  sand. 

Marshall  sand , 

Marshall  gravelly  loam.. 

Miami  gravel , 

Marshall  clay  loam 

Sioux  sandy  loam 

MarshaUloam 


Coloma  gravelly  sandy 
Coloma  line  sand. 
Coloma  sandy  loam. 


Coloma  sand. 
Kewaunee  loam. 
Kewaunee  stony  loam. 

Kawaunca  gravelly  loam. 

Sioux  sandy  loam. 
Miami  silt  loam. 
Canington  silt  loam. 

Do. 
Judson  gravel 
Coloma  sandy  loam. 
Plainfleldsiltloa 
Plalnfleld  sand. 


Coloma  stony  sand. 
Coloma  sandy  loam. 


Coloma  sand. 
Plalnfleld  sand. 
Waukesha  sandy  loam. 
Coloma  gravel. 
Carrington  clay  loam. 
Dunkirk  sandy  loam. 
Carrington  loam. 
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Areas  surveyed  and  ekanges  whU^  have  heen  made  i»  the  oorreiaMcm  of  tike 
9(Al9  Hnce  the  reports  were  puHMehed — Ocmtliiiied. 

WIBOONBIN-Contliioed. 


Na 


Name  of  MM. 


i«|NibUi*ed. 


Bnperfor  area,  1004. 
VIroqua  area,  1003.. 


WankeehaCoanty,  1010. 
Waoflbare  Coanty,  lOOt.. 


Miami  aandy  loam . 

Miami  eand 

Miamlloam 

Miami  silt  loam.... 

Miami  eand 

Miami  sandy  loam. 


Coiomamndy 
Golomamnd. 
Wabash  loam. 
Knox  aflt  loam. 


Boone  sandy 


WYOMING. 


BHUnnday 

Redfldd  sandy  loam.. . 
Tiaramla  g;raTail7  loam. 
Laramie  sandy  loam .. . 
Laurel  sandy  loam 


Bent  claT. 
Albany  fine  mndy 
Laramie  sravelly  sandy .. 
Laramie  fine  sandy  loam. 
Qiand  sandy  loam. 
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APPENDIX  B. 

Alphabetiodl  list  of  soUs  changed  in  correlaiion,  uHth  the  new  name  and  i7^ 
area  in  which  the  bcU  wm  first  encountered. 


Name  m  poblldied. 


Changed  to— 


Name  of  I 


AftoQ  fine  sandy  loam . 


AfUm  fme  sandv  loi 
AUflganblaokoIay. 
AUegancIay. 


Allegan  fine  sandy  loam., 
Allegan  grayelly  foam 

Allegan  sand 

Allegan  sandy  loam 

Allegan  stony  loam 

AllowayeUy 


Almyra  silt  loam.. 
Alton  stony  loam. 


AlTisoelay 

Amory  fine  sandy  loam .. . 
Arkansas  fine  sandy  loam. 

Arnold  sandy  loam 

Arroyo  Seoo  sandy  loam.. . 

Austin  day , 


Aydan  ftne  sandy  loam. 

Bamomloam 

Bamnm  stony  loam 

Benoltloam 

Benton  loam 

Blllin«iOlay 


BfUingi  clay  loam 

Billings  gravelly  loam. . 
Bluings  loam 


Billings  sandy  loam 

BiUlttgs  silt  loam 

Bingham  gravaily  loam.* 


Bloomiidd  sandy  loam 

Boise  sandy  loam 

Brandywine  loam 

GalcaslBa  line  sand 

Calcastoa  fine  sandy  loam. . . 

Oalcasiea  loam 

GUdweUloam 

OaldweU  sandy  loam 

Carrington  olay  loam 

Canrer  coarse  sandy  loam. . . 

Oarrer  fine  sandy  loam 

Carver  gravelly  sandy  loam . 

Carver  sandy  loam 

Cassadaga  sand 

Caswell  sandy  loam ..!!.!!! .' 

Cecil  day 

Cecil  olay  loam. 


Cecil  fine  sandy  loam. 


Cecil  loam. 


Flainflddsand 

Clyde  loam 

Mumil  day  loam 

Coloma  fine  sand 

Cdoma  gravelly  sand 

Coloma  gravelly  sandy  loam. 

Coloma  sand 

Coloma  sandy  loam 

Miami  loam 

Dunkirk  day 


Crowley  snt  loam 

Adirondack  stony  sandy  loam... . 

Dmikirk  stony  loam 

Ontario  stony  loam 

Plymouth  sandy  loam 


Tidal  marsh 

Oahaba  fine  ssndv  loam. . 
Wabash  fine  sandy  loam. 

Siskiyou  sandy  loam 

Maricopa  gravelly  loam. . 


Houston  day. 


Norfolk  fine  sandy  loam. 

Kewaunee  loam 

Kewaunee  stony  loam. . 

Fargo  loam 

Benton  stony  loam, 

Bent  day 

Wade  day 

Wade  clay  loam. 
Wade  navel*   ' 

Wade  loam 

Wade  clay  loam. 

Wade  fine  sandy  loam 

Wade  snt  loam 

Bingham  gravelly  sandy  loam... . 


Knox  sandy  loam 

Boise  silt  loam 

Manor  loam 

Caddo  fine  sand 

Caddo  fine  sandy  loam 

Caddo  loam 

CaldweU  silt  loam 

Caldwell  fine  sandy  loam 

Wabash  clay  loam 

Merrimao  coarse  sandy  loam 

Merrimac  fine  sandy  loam 

Merrimac  gravelly  sandy  loam. . . 

Merrimao  sandy  foam 

Meadow 

Rouch  gullied  land...' !!... 

Cedlstony  loam 

Mental  to  day  loam 


Louisa  fine  sandy  loam . 
York  fine  sandy  loam. . . 


Cecil  stony  loam. 
Chester  loam 


York  loam... 
Louisa  loam. 


79619—18 18 


Janesville  area.  Wis. 
ADenn  County,  MidL 

Do, 

Do. 
Pontiaoarea^Mloh. 
AUenn  County,  Mksh. 

Do! 
Lyons  area,  N.  Y. 
Syracuse  area,  N.  T. 
Stuttgart  area,  Ark. 
Vergomes  area/yt. 
Lyons  area,  N.  x. 
Syracuse  area,  N.  Y. 
Long  Ishmd  area,  N.  Y. 
Rhode  Island. 
PaJaroVaUey.C^ 
Monroe  County.  Miss. 
Stanton  area,  Nebr. 
Modesto-Turloek  area,  CaL 
Lower  Salinas  Valley  area,  Gal. 
San  Jose  area,  CaL 
Austin  area,  Tex. 
San  Antonio  area,  Tex. 
Darlington  area.  8.  C. 
Carlton  area,  Mmn. 

Do. 
Grookston  area,  Minn. 
Russell  area,  Kans. 
Laramie  area,  Wyo. 
Billings  area,  Mont. 
Gredey  area,  Cdo. 
Billings  area,  Mont. 
Oredey  area,  Colo. 
BiUlttgs  area,  Mont. 

Greeley  area,  Colo. 
Salt  Lake  VaUev.  Utah. 
Sevier  VaUey,  Utah. 
Bear  River  area,  Utah. 
Greene  County.  Ind. 
Boise  area,  Idaho. 
Chester  County,  Pa. 
Lake  Charles  area.  La. 

Do. 
Brasoria  area,  Tex. 
Lake  Charles  area,  La. 
Boise  area,  Idaho. 

Do. 
Carrington  area,  N.  Dak. 
Plymouth  County,  Maaa. 

Do. 

Do. 

Do. 
We8tilddai«a,N.Y. 
CasweU  County.  N.  a 
Lebanon  area,  Pa. 
Adams  CountV,  Pa. 
Montgomery  Ooun^,  Pa. 
Cherokee  County.  S,  C. 
Louisa  County,  Va. 
Lancaster  County.  S.  C. 
York  County,  S.  C. 
Trenton  area,  N.  J. 
Cecil  County,  Md. 
Haribrd  County.  Md. 
Leesburg  area,  va. 
Adams  County,  Pa. 
Albemarle  County,  Va. 
Appomattox  County,  Va. 
Louisa  County,  Va. 
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Alphabetical  li^t  of  soils  chanffcd  in  correlation,  with  the  new  name 
arep  in  which  the  soil  was  first  encountered — Continued. 


Oe 


Namnispublkhed. 

Changed  to- 

Name  of  ana. 

Cecil  oJoa  loam 

K^^r  loam 

Cecfl  County,  Md. 

Cecil  sand. 

Divbam  sandy  loam 

Harford  County.  Md. 
Leesburg  area,  va. 
Prince  George  County,  Ifd. 
Lancaster  area.  Pa. 
SpaldingCounty  Oa, 
Campobello  area,  8.  C. 
Cherokee  County,  8.  C. 
York  County,  STC. 
Appomattox  Countv,  Va. 
Hanover  County,  Va. 
Louisa  County  .va. 
Leesbmg  ana,  Va. 

Omfltlltlmin.  . 

I.4anadale  sflt  loam . 

T^^nlsa  ffflt  loam 

Cherokee  County,  S.  C. 
York  County,  8.  C. 

York  sflt  loam 

Oimffl  slate  loam 

Louisa  slate  loam 

Lancaster  County,  S.  C. 
Tallapoosa  County.  Ala. 

Oeoffl  stony  loam 

Montalto  stony  loam 

Crhattoon  loam 

Holston  loam 

Adams  County,  Pa. 
Fort  Payne  area,  Ala. 

Chemang  stony  loam 

Chemung  shale  loam 

Johnstown  area,'Pa. 

Chester  mica  loam 

Montgomery  County,  Pa. 
Connectfcut  VaUey,  Cosm. 

Ghloopae  graTel  loam 

Mecrfanac  gravelly  sandy  loam 

Elk  clay 

ClarkiiTllle  olay . .  ^ 

Connecticut  VaUey;  ICaas. 
Huntsville  area,  Ala. 

ClarkBTlUe  day  loam 

Hagersiown  loam 

Landerdale  C^yunty.  AU. 

ClarkaTlIle  loam. 

Huntington  sflt  loam 

Lawrence  Comityr'fenn. 
Port  Payne  area,  Ala. 
Landerdale  Coon^,  Ala. 
Warren  County,  Ky. 
Webster  County,  Mo. 
Davidson  County,  Torn. 
Lawrence  County,  Tenn. 
Montgomery  County,  Tenn. 
Pikevilie  area,  Tenn. 
Howell  County,  Mo. 

• 
Wabash  sflt  loam 

ClarkBTflle  stony  loam 

Rough  stony  land 

Saline  County,  Mo. 
Dubuque  area,  Iowa. 
WfchiiEa  area,  Kims. 
Grainger  County,  Tenn. 
Cando  area,  N.  ttek. 

nip^h  iphft)!^  i^m , 

Dekalb  shale  loam 

Clyde  loam....,     .. 

Fargo  loam 

Benton  loam  adobe 

Greeley  area,  Colo. 

Colorado  fine  sandy  loam 

Benton  fine  sandy  loam 

Do. 

Colorado  loam ..,.'. 

Benton  loam. ...'. 

Do. 

n<iiortdi>  <Hind 

Rh^hflAidnmd   . 

Oolton  stony  clay 

^tiwford  stony  day 

Austin  area,  Tex.' 

Ccngaree  clay 

TT^ntington  day 

Ban  Antonio  area,  Tex. 
Montgomery  County,  Ala. 

Connecticut  meadows 

"Podunk  silt  loam 

Connecticut  Valley,  Oonn. 

Connecticnt  swamp 

Swamp :..... 

Connectknit  Valleyi  Mass. 
Connecticut  Valley,  Conn. 

Conowingo  barrens 

Barrens  (Conowingo  material) 

SltM  sandy  loam 

Connecticut  VaUey!  Mass. 
CecU  County,  Md. 

Oootra  Coita  sandT  loam 

Harford  County,  Md. 
Chester  County,  Pa, 
Albemarle  area,  Va« 
LivermocB  area.  CaL 

Corpus  Chrlsti  clay 

Trinity  dav 

Corpus  Christl  ana*  Tex, 
Ban  Marcos  area.  9ax. 
liCbanon  area,  Fa. 

Ban  Antonio  sflty  clay 

Dauphin  sandy  loam. 

PekfUb  «indy  loam ..'... 

DaTMson  loam 

Hagerstown  loam 

Davidson  County,  Tenn. 

Pa^ie  cl*y  loam 

Louisa  fine  sandy  loam 

Gfles  County,  Tenn. 
Abbevflto  area,  8.  C. 

T^ilwi  loam. .. . .'. 

Btatesville  area,  N.  C. 

Deoatnr  clay 

Hagerstown  clay 

Peer  Flat  sandy  loam 

Deer  Flat  fine  sandv  loam 

Boise  area,  Idaho. 

Dekalb  clay  loam 

T/lftkdalf^  day  loam. 

PfteviUe  area,  Tenn. 

Delavan  sift  loam 

Plftfnfl^^M  |»fft  Inum 

Taieweil  County,  nL 
Lancaster  area.  Pa. 
Lebanon  area.  Pa. 
Bimdiamton  area,  N.  Y.  * 
AS&bula  area,  Ohio. 
Westflddarea/N.Y. 
Bindiamtonarea,N.Y. 
Big  Hats  area,  N.  Y. 
Blnghamton  area,  N.  Y. 

Donegal  grayelly  loam 

Whef^lfrur  craveltv  loam ,  r 

Dnnkirk  line  sandy  loam 

Dunkirk  gravelly  loam. 

Chenango  fine  sandy  loam 

Dunkirk  gravelly  sandy  loam 

Chenango  gravelly  loam 

Dunkirk  gmreUy  sandy  loam. . . 

Chenango  gravdly  sandy  loam. . . . 
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Alpha'beticaX  list  of  soils  changed  in  correlation,  with  the  neto  name  and  the 
area  in  lohich  the  soil  toas  first  encountered— Continued. 


Name  as  publiflied. 

Changed  to— 

Namaofafea. 

Dunkirk  sandy  loam     .  . 

Thmlrlrlr  Atia  (Wrtil'V  loam 

Ashtabula  area,  OhIOk 
We8ifieldarea,N.Y. 
Do. 

Pnnlrirk  sbal^  loam    , 

Volusia  shale  kMun 

Bhighamtonana,N.Y. 
Blgllataiea,N.Y. 
Bin^iamton  area,  N.  Y. 
Bigllatsarea,N.Y. 
SaTuda  County,  S.O. 
I/ancaster  area,  Pa. 
Lebanon  area.  Pa. 
Albemarle  area,  Va. 
ahkton  County  ,m. 
Janesvflle  area.^18. 
Stanton  area.  Nebr. 
Dover  area.  Del. 
Owfl  County,  Md. 
Harford  County.  Md. 
Kent  County,  M(L 
Prince  Qeorge  Counl7.  Md. 
Worcester  County,  Md. 
Salem  area,  N.  J. 
Mason  County,  Ky. 
Bigflat8area,N.Y. 
Do. 

Dunkirk  lilt  io^m 

fIfhApApgio  fUt  loam. 

Durham  fine  sandy  loam 

York  niwt  sandy  loaiq 

TVVfiih  atony  loam 

Edgerton  silt  loam 

Uiami  i?nt  loam 

Bflkhom  ffflt  loam 

Wftbaub  silt  loam 

SIktonolay 

Blkton  sflt  loam . ,  . ,  x 

Holly  day  loam 

Elmira  fine  s«ndy  loam 

Blmira  shale  loam 

naniSMM*  ifnA  sandT  loam  .^....^.^t 

Ohfrn^ng^  shale  loam. . ........  r .  - . 

mmfrfi  fiit  iMun 

Chenango  silt  loam r . 

Do. 

Lyons  area,  N.  Y. 
Connecticut  Valley,  Coon. 
Connecticut  VaUey,  Mass. 
Trenton  area,  N.  J. 
Salem  area,  N.  J. 
Sevier  VaUey,  Utah. 
Pajaro  Valley  area,  CaL 
Connecticut  Valley.  Conn. 

mmwoodloam ,., 

flniiiAirf  loam r 

icifipboro  fino  sand. .....,,..,., 

fkmtfmfrm  ff ne  sand . .  - . ,  ^ .  -  -  r 

flnmofnui  flTM  sandv  loam 

Klfiuore  sandy  loam , 

Rlffinore  fln^  ■^M'dy  \o»m 

Knoina  sandy  loam 

Melbonme  sandy  foam 

Enfield  sand^  loam 

Manchester  fine  sand 

BJverett  stony  loams 

Everett  stony  loam 

Connecticut  VaUey,  Mass. 

Pumt  Sound  Basfii,  western  part, 

MarshaUarea,Mfam. 
Hanford  area,  Cal. 
Fresno  area,  Cal. 
Grand  Forks  area.  N.  Dak. 

Marshall  sandy  loam 

Fanober  sandy  loam 

Hanlbrd  sandy  loam 

l^fip^^he^  fine  sandy  loam .......... 

FarcD  eraveUy  loam. 

F4<«l«y  ftn«  sand 

Lahontan  fine  sand 

Fallon  a^ea,  Nov- 

Ftansf  olar 

Hoislngton  clay 

Garden  City  ana,  Kana. 
Wlllislon  area,  N.  Dak. 
Qreeneville  area,  Tenn. 
Do. 

Fargo  clay. ...'...... 

Fort  Payne  clav 

Port  Payne  loam 

HagOTstown  loam 

Ooesayuna  fine  sandy  loam 

rsArkmrin*  stony  loam ,. ... 

Munistag  area,  Mich. 
Blount  County.  Ala. 

Fort  Pavne  stonrloam 

Fnimo  clay  loam 

Modesto  clay  loam 

Fort  Payne  area,  Ala. 
areenevllle  area,  Tenn. 
Madera  area,  Gal. 
Bakersfleld  area.  Cal. 

Ftmho  fln^  sand 

Tiiuiffrmi  finA  sand 

Xjaoi^I  ^^ne sand 

T/>wvTArkansMv  alley.  Colo. 

Fremo  fine  sandy  loam 

Sacramento  fine  sandy  loam 

Hanford  fine  "andy  Imun 

Sacramento  area,  Cal. 
Bakersfield  area,  Cal. 

Indlo  fine  sandy  loam 

San  Bemardtaio  area,  GiA. 
San  Gabriel  area,  Cal. 
Santa  Ana  area,  Cal. 
Tndio  area,  Cal. 
Ventura  area.  Cal. 

O'^nard  loam..! 

Benton  silt  loam 

Lower  Arkaiuas  VaUey,  Cdo. 

Bingham  6ne  sandy  loam ...... 

Weber  County,  Utah. ' ' 

Tof^n  fli^  SMidy  loam. ...  -  t  -  -  - . 

Bear  Rtvw  area.  Utah. 

Liyermore  silt  loam 

San  To9e  vtpa,  Cal. 

Sacramento  area.  Oal. 

Fresno  iravelly  amd 

Yuma  area,  Arte, 

Fresno  red  sand. ,  r 

San  Joaouf  n  sand 

Fresno  area,  Cal. 
Sacramento  area,  Cal. 
Lower  Arkansas  valley.  Colo. 

Fresno  sand 

Colorado  sand 

Bakenfleld  area.  Oal. 

ladiosand 

Los  Angeles  area,  Cal. 
Lower  sShias  VaUey,  Oal. 
San  Bernardino  area,  Cal. 
Ban  Gabriel  area,  Cal. 
Santa  Ana  area,  Cal. 
Indio  area.  Cal. 

Maricopa  sand 

Ventura  area,  Cal. 
Vnvo  area,  Utah. 

TMnffhAm  sand 

Cdumblasand 

Weber  area,  Utah. 
Sacramento  area,  CaL 
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AiphahetiotU  lUt  of  90m  changed  in  oorreMion,  with  the  new  n^me  and  the 
mrea  in  which  the  boU  i4)a«  tlr$i  encotiniered-^CJontlnned. 


NUMMpgUMMd. 

Gbai^MltQ- 

NaMoTaiai. 

Froiiw  HI  ill  J  IwH- 

FnaDPflQeMody  ioAm*- » 

Tndioaiea^Cal. 
Venturauea,CsL 

Fnlhrtni  Mn4f  aAtht 

Plaoeom  oby  ioMa  adohel 

Marioopaloam  adobe.... ,. 

Los  Angeles  ana,  CaL 

OalrwtQn  fliay  1  .x    .  . 

Plaoentia  sandy  loam  adobe 

THdal  manh...' r . 

AnBeniardhioaBia>Oal. 
Santa  Ana  area.  Otf7 
Dover  areat  OeL 

OalTVtoD  fine  siaa4 

CtoMtal  beaoh     

New  Orleans,  La. 
Worcester  County.  Md. 
Long  Island  area,  N.Y. 
Ghaneston  area.  0. 0. 
Braioria  area,  Tex. 
Yorktown  area.  Va. 
Mew  Hanover  County,  N-  C 
Los  Angeles  area.  Cair 
Sbn  Jose  area,  CsL 
Mew  Hanover  County,  N.  C. 

OalTWton  niul 

do.   

Rhode  Island. 
Cbarleston  area,  8.  C. 
Central  Gulf  Coast,  Tax. 

BscamblaCoun^  Ha, 
Worcester  County.  MiL 
Long  Island  area,  nTV. 
Mew  Hanover  County.  J<.  a 
Brasoria  area^Tex. 
Norfolk  area.  Va* 
Yorktown  area,  Va. 

.  Raleteh  toNewbam.  K.  a 

QttTSitoQnnd^hMun 

T^^  manh 

Qanwr  stomr  loain. 

Oflalloam 

Olla  fine  aan^  loam 

OI«nwood  loam, 

Bingham  olay  loam 

Sevier  Viffi^U&h. 
S^t  River  VaUv«  Alto. 

Raleigh  to^Stewbem,  N.  C. 
Darlington  acei^iS^'C. 
QraingerCpuntv„Teiia.. 
Hale  County.  Xla, 
Lamar  County,  Ala. 
Marion  County,  Ala^ 
Monroe  County,  Misb. 
FrentisBC<Nm|y,lSa» 
Autauffi  Cowuity .  Ala« 
Poaey  County,  Ind. 

afAi)4«]ff  lo^m    .  , 

Olandale  olay  loMB 

Oralnnr  ahale  loam«, 

Rough  atony  land t. 

Pur^uuithMidykaaL 

Qnin  fine  Mody  loam 

Rufton  fine  eandy  loan. 

§S£Ml!.'??f.!r:^;::::: 

Ruston  graroUy  Mndy  loaaa. 

"Waveriy  clay  loam 

WaverlY  frilt  loam .  .  . 

Rtuitwt  area'  Ark. 

Hafwrtown  ahale  loMtt. 

n^Vflb  fbi^le  loam 

LancBster  area;Lf*. 

Look  Haven  area.  t^a. 
Albemarle  area.  Va. 
Bedford  area,  Va. 

HuntsvUle  area,  Ala. 
Modesto-Turloi^  area,  CaL 
lAfiMrvHiA  fma.  Wis. 

Voluaia  lilt  loam 

Hacentom  ailt  loam 

Clarksville  ailt  loam 

Hanford  i«t  loam 

Mnoed  allty  clay  loam 

"■noveriand, .,  .. 

Coloma  sandy  loam 

Hempflield  ftony  kam . .  ^ . .  .^  1 ! . 

Cedl  stony  loam 

lianoaster  area.  Pa. 
Cobb  County,  Oa. 
Alamance  County.  N.  C. 
Stota8vlIleaiea.N.C. 
Coffee  County,  Tenn. 
Carrington  area,  N.  Dak. 
Jamesfown  area,  N.  Dak. 
Peoos  VaUey  area,  N.  Max. 
Brasoria  area.  Tax. 
Macon  Coun^.  Ala. 

Hemdon  atony  loam 

Pbrtera  stonv  loaBL  

HlUaboro  lilt  loam 

ClarkayiUe  ittt  loam 

Hobartday. 

Rouffh  broken  land 

Hondo  maadowa. 

Meadow 

Hooaton  blacs  oUy 

Vlcstoria  day 

Hooflion  clay ...  - . . 

Hooffton  ohalk. ..... 

Chalk  (Houston  material) 

Autauga  County,  Ala. 
Clay  County,  luss, 
Lowndes  County,  Miss. 
Monroe  County,  MJas. 
Noxubee  County.  Miss. 
Oktibbeha  County.  Miss. 
Anderson  County,  Tex. 
Paris  area,  Tex. 
Do 

Hmrtfmday  • 

TTAn«tAii  blaok  clav 

•^ 

Houston  loam 

BoDston  atlt  loam 

....  do 

Huntington  fine  aandy  loam 

W*b«wh  loam. ... 

Greene  County,  Ind. 
Madison  County,  N.Y. 
Niagara  County.  N.Y. 
MiartrakCounty,lnd. 

WuTifngtflo  loam ...  .  >..,..... 

Genesee  loam ^ . . 

Wabash  loam 

Digitized  by 


Google 


SOIL  NAMES  OHAKGED  XK  OOBBBLATION. 


7S7 


Alphahetical  Itst  of  90IU  changed  in  correlaiion,  ioith  the  fieto  nameloM  the 
area  in  i&hioh  the  tM  ioa$  firgt  mcfyuntered^-^y^nttoxM. 


Name  m  ptiblbhed. 


Changed  to— 


'xftttDe  oil^afea* 


Hnntinctan  i^tloam 

Hyde  miicky  loan .,...., 
Imperial  fine  aaddy  loan. 
In^erial  n^veUy  loam. . .. 
Imperial  loam. .j-. 

Imperial  sanft 

Imperial  aandy  loam 

Imperial  sQt  loam 

Janesvlile 

JaneevlUe  eUt  loam. 

Jordan  day ,,, 

Jo(danloam...«> *. 

Jordan  meadows*..!. 

Jordan  aandp. ^... 

Jordan  aandy  loam 

Kalamaxoo  gravelly  loam 
Kaakaeldaloam 


King  day — 

King  day  loam 

Klttanning  aoUa. 

Laramie  grav^Uv  loam. 
Laramie  sandyloam . . « 
Laurel  fine  sand 


Laorel  fine  sandy  loam.. 


Laurel  loam 

Laurel  sandy  loam. 


Laorel  silt  loam 

Lamel  silty  day  loam 

LedT  soils. , 

Leigh  ton  loam 

Leonardtown  gravelly  loam.. 

Leonardtownloam 


Lewis  day  loasL 

Lincoln  sandy  loam. 
Lintonialoam 


Los  Angeles  sandy  loam.., 

Loudoun  sandy  loam 

Lnlkinday ..•< 

Lnfkin  clay  loam 

Lufkin  fine  sandy  loam. . . 

McLean  silt  loam 

MoLeodsand 


Maddnaw  gravel. . 


Ondawtt  sUt  loom 

WabashsOtloam 

Muck  (Hydto  muflScy  loiun) 

Oli&loam 

IndlogtAvellyloam 

Gila  day  loam 

Intperial  day  loam 

Oila  fine  sand 

Oila  fine  sandy  loam , 

Gila  silt  loom 

Chandler  loam « , 

Plainfldd  silt  loam... 

Carrington  ant  loam 

Salt  Lake  day  loam 

Jordan  day  loam. , 

Bingham  loam 

Meadow , 

Jordan  fine  sand 

Bingham  fine  sand 

Jordan  loam , 

Jordan  fltne  sandy  loam 

Clyde  sravdly  sand , 

Wabash  silt  loam 


Madison  loam .,. 

Malade  fine  sand 

Malade  fine  sandy  loam 

Malade  loam..... 

Malade  sandy  loam 

Mankatosand 

Marco  clay  loam^ 

Marco  fine  sandy  Ibam _,., ^ 

Maricopa  day  loam Cok>rado  day  loam. 

Qlendale  day  loam. 


Cdbertday 

Colbert  day  loam 

WheeUng  soils 

Laramie  navelly  sandy  loam . 

Laramie  fine  sandy  loam 

Arkansas  fine  sano 

Grand  fine  sand 

Arkansas  fine  sandy  loam 


Grand  loam 

Grand  sandy  loam . 


Arkansas  silt  loam . 
Grand  sllty  clay 

Murrill  soils 

Clarksville  loam. 

Leonardtown  loam 

Portsmouth  silt  loam . . . , 

do i., 

Huntington  silt  loam 

Yolo  clay  loam 

Laurel  fine  sandy  loam... 
Lintonia  dlt  loam 


Wabash  loam , 

Wabash  ant  loam , 

Altamont  loam 

Chester  sandy  loam , 

Susquehanna  day...., , 

Lumnday 

Susquehazma  fine  sandy  loam. , 

Marshall  loam. >. 

Dunkirk  sand 


Judson  gravel. 


Sioux  day  loam «... 

Jondan  fine  sand 

Jordan  fine  sandy  loam. . . 

Jordan  loam 

Jordan  sandy  loam. 

Kouxsand 

Wabash  clay  loam 

Lintonia  fine  sandy  loam.. 


Dutdiev  Goonty,  'N.  Y. 

Oieene  County,  Ind. 

Lake  Mattamoakeet  area,  N.  0. 

Tvma  area,  Aria. 

Imperial  arsa,  CaL 

Yums  area,  Aria. 

Imperial  area,  CaL 

Yuma  area,  Arls. 

Do. 

Do. 
Mon^mery  Ccmtr,  Va. 
Janesvlile  area,  W^ 

Do. 
Salt  Lake  Valley,  Utah. 
Trovo  area,  Utah. 
Bear  River  area,  Utah. 
Weber  area.  Ul^h. 
Salt  LdEe  Valley,  Utah. 

Do. 
Weber  area,  XTtah. 
Provo  area,  Utah. 
Salt  Lake  VaUey.  Utah. 
Allegan  County,  Mich. 
CUnton  County,  lU. 
iCnox  County,  111. 
McLean  County,  HI. 
Sangamon  County,  HI. 
St.  Clair  County,  111. 
iNewton  County,  Ind. 
Tama  County,  Iowa. 
Colbert  County,  Ala. 

Do. 
Southwestern  Pennsylvania. 
Laramie  area,  Wyo. 

Do. 
Kiley  County,  Kana. 
Grand  Juncuon  area,  Golp. 
Riley  Coxmty,  Kane. 
Atchison  County,  Mo. 
"Unoompahgre  Valley  area,  Colo. 
Grand  Junction  area,  Colo. 
Larmie  area,  Wyo. 
R0ey  County,  Kana. 
Unoompahgre  Valley  area/Colo. 
South^oential  Pennsylvania. 
Colbert  County.  Ala. 
Prince  George  County,  Md. 
Norfolk  area,  Va. 

Do. 
Mason  County,  Ky. 
Pcrtersville  aieaTCal. 
Bussell  area,  Kana. 
St.  Clair  County,  m. 

golmes  County,  Miss, 
ontgomery  County,  Visa. 
Smedes  area.  Miss. 
Yasoo  area.  Miss. 
Tazewell  County,  m. 
Dubuque  area,  Iowa. 
Los  Angdes  area,  Cal. 
Leesburg  area,  Va. 
Maoon  County,  Ala.    ■ 
Sumter  County,  Ala. 
Austin  area,  Tex. 
MoLean  County,  m. 
Crookston  area,  Minn. 
Rflmsoifi  County,  K.  Dak. 
Tafeewell  County,  111. 
Janesvlile  area,  Wis. 
Madison  County,  Ind. 
Bear  River  area^  Utah. 

Do. 

DO. 

Do. 
Blue  Earth  County.  Minn. 
Greene  County; Ixui. 

Do. 
Lower  Arkansas  Valley,  C6I0. 
Salt  River  Vaney,Aris. 
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Alphabetical  list  of  sods  changed  in  correlation,  icith  the  new  name  and  the 
area  in  which  the  soil  %ca%  first  encountered — Continued. 


NimeaapiibUiliBd. 

Changed  to- 

Name  of  area. 

Los  Angeles  area,  Oal. 
Salt  River  VaUey.Aris. 
Provo  area,  Utan. 
Baker  City  area,  Oreg. 

Olendale  graTellv  loam 

Bingham  gravelly  sandy  loam 

BotchiDmn  grandly  loa^n 

Qi^n^ni^  loam r 

Mirfi«9I»  lonm 

Fi'Mno  loam 

Bakersfleldarea,CU. 
Salt  River  VaUesr,  Aris. 

01«ndalf>  loa»i 

MtfloopaMnd 

Colorado  sand 

Lower  Arkansas  VaUej^  Colo. 
SolomonsvtUe  area.  Am. 

niffndal^sand 

yf§ff^w^  midy  tdob4  .  . 

Lower  Arkansas  VtUey,  Colo. 
Bakenf)eldarea,aa. 
Lower  Arkansas  VaUey^  Colo. 
San  Bernardino  area,  Cal. 

liuloopft  sandy  kwx 

Plaoentia  sandy  loam  adobe 

Colorado  sandy  loam. .....  r 

Maricopa  graveUy  loam... 

Olmdal^^  nndy  loa^. . 

Soiomonsville  area,  Aris. 

Baker  City  area,  Oreg. 
Salt  River  VaUey,  Aris. 

Olmdale  ^ne  sandy  loani ....-,. 

0I«ndal4V  silt.  loam.'. 

Solomonsville  area,  Aria. 

llaiioop*  stony  loam 

Provo  area,  Utaih. ' 

IfanihaJlHAT.' 

Fargo  clay 

Fargo  area,'  N.  Dak. 

ifuvfti^ii  oUy  lown 

Carnnston  day  loam 

Cerro  Gordo  County,  iowa. 

If HVfti^ll  Aruf  mid 

Wm^kufih^  sand 

Story  County,  Iowa. 
Blue  Earth  County,  Minn. 
Ransom  County.  N.  Dak. 
Racine  County,  wis. 
Niiwtoi)  rouTity.  Tjid- 

MtfiluJl  fine  suidy  loam 

tfantiallgmv^...,              

CarrlngtOD  fine  sandy  loam 

Coloma  gravelly  sand 

Blue  Earth  County,  Mbm. 
Ransom  County,  N.  Dak. 
Newton  County,  Ind. 
Pontiac  area.  Mich. 

Carrinirton  BiavAl 

Marshall  armi,  UXrm. 

ICtnball  gravelly  loam 

Carrincton  n^vellv  loam 

Cando  area,  K.  Dak. 

Marshall  area,  Minn. 
Carrlngton  area.  N.  Dak. 
Ransom  area.  N.  Dak. 
Fargo  area,  N.  Dak. 

Hantaan  Envelly  suidy  loam .. . 
UfMhftll  fS«in ...                 

Waukesha  sandy  loam 

Carrlngton  grevelly  sandy  loam. .. 

Portage  County,  Wis. 
RicMand  County.  N.  Dak. 
Racine  Coimty,  Wis. 
Marshall  County,  Ind. 
Newton  County,  Ind. 
Cerro  Qordo  County,  Iowa. 
Story  County,  Iowa. 
Tama  County.  Iowa. 
Cass  County,  Mich. 
Blue  Earth  rounty,  Minn. 
Marshall  County,  Minn. 
Lancaster  County,  Nebr. 
Cando  area,  N.  Dak. 
Carrlngton  area,  N.  Dak. 
Jamestown  area,  N.  Dak. 
Richland  County,  N.  Dak. 
Brookimrs  area.  n.  Dak. 

CarringtOD  sQt  loam 

Fargo  loam 

Tippecanoe  County,  Ind. 
Fareo  area,  N.  Di^. 
Portoge  County,  Wis. 
Marslull  County,  Ind. 

FlAfrifl4l4  nui4 

"Vi^fi^^k^hf^  sand 

Ifanhall  sandy  loan 

Carrlpgton  sandy  1oa>Q.  r  - .  r -  -  t 

Cerro  Gordo  County,  Iowa. 
Brown  County,  Kans. 
Brookings  area.  S.  Dak. 
MarshalfConntr,  Ind. 
lff^nth#11  tM^A,  Minn. 

Wankesha  sandy  loan  r 

Sioax  sandy  loam 

UfMhftii.qtloam, 

Carrinirtniii  "ti^  loam  . 

Blue  Earth  County,  Minn. 
Carrlngton  area,  N.  Dak. 
Jamestown  area,  N.  Dak. 
Garden  City  area,  Kans. 
Oarrtngton  area,  N.  Dak. 
Jamestown  area,  N.  Dak. 
Ransom  County,  N.  Dak. 

i^ichfl^1dstltloa>*Y 

Hantaan  stonv  loam 

CaninvtoD  stonv  loam 

Media  olay  adobe 

Sierra  day  adobe. . 

Media  ooairse  sandy  loam. . : 

Media  fine  sandy  loam 

iierra  coarse  sandy  loam 

Do. 

fliom  fine  sandy  loam 

Do. 

^wlfa  sandy  lov" 

Biflrra  sandy  loam 

Do. 

Memphis  silt  loam 

Lfntonia  sift  loam 

Poeey  County,  tod. 
Union  County,  Ey. 
Dutchess  Comity,  N.y. 
Do. 

Merrlmao  graTeUy  loam 

Fox  gravelly  loam 

Menlmac  craTelly  sandy  loam. . 
Merrfmacioam ..     .. 

Fox  grevelly  sandy  loam 

Fox  loam 

Do. 

Meeaday 

CWpetaday 

Grand  Jnnctkm  area,  Colo. 
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AlpfMkMieai  Uat  of  aoUs  changed  in  owrremkiif^.^mUh  tft^  nem  wfime^nmd  the 
area  4»  uihich  the  bM  ico*  Jlr«t  ^tioaKn^e^-r^QDl^i^ttQ^ 


NtnuftMpoblUM. 

Gliaii0Mlto^ 

IKIaaftoCai^ 

Miami  blaek  daj  loam 

Carrington  black  day  loam.» 

r-arrington  Bilt  loam 

AUen  Comity,  M, 
Madison  County,  Ihd. 
Marion  County,  Ind. 
MarahaUCoun>,Ind. 
Newton  County,  Ind. 
Cerro  Gordo  area.  Iowa. 
Oxford  area,  Mich. 
Pontiac  area,  Midi. 
Jamestown  area,  N.  Dak. 

Columbus  area,  Ohio. 
Montgomery  County.  OUgu 
WestervlUe area.  Ohio. 
JaneRviiiQ  area.  wis. 

n 

Clyde  day 

Toledo  area,  Ohio. 
Fargo  area,  N.  Dak. 

j 

Fargo  clay  loam 

Fargo  loam 

Brookings  area.  S.  Dak. 
Marshalfarea,  MJnn. 
Grand  Forks  area,  N.  Dak. 

Fargo  silt  loam 

Mf^mh^n  M^v  oiAy  loam , 

Fnox  f^ounty,  111.' 

Wabash  day  loam t---- 

McLean  County,  111. 
Sangamon  County,  m. 
Tazewell  County,  111. 
Tippecanoe  County,  Ind . 
Story  County,  Iowa. 
dtuttgartvea^Ark. 
Toledo  area,  Ohio. 

M%mi  AifVT  loam 

Crowley  silt' loam 

PnpiriAr  dftT  loam. 

tf%inllhtf^g|0K|.. 

C<f]oi^a  ftne  sand 

Winnebago  County,  HI. 
Cass  County,  Midi. 
Carlton  area,  Minn. 
Newton  County,  lad. 

fiaginaw  area,  Mich. 
Auburn  area.  N.Y. 
Lyons  area,  N.  Y. 
Madison  County.  N.Y. 
Syracuse  area,  N.  Y. 
Sangamon  County,  HI. 
Tazewell  County,  111. 
Tippecanoe  County,  Ind. 
Tama  County.  Iowa, 
Ptanton  area,  Nebr. 
O'Fallon  area,  Mo. 

Dunkirk  fine  sand 

KnoT  <*ne  sand 

I'lntonia  flne  sand.  ,.........^nr.. 

Arir^iuuM  fln^  sand ■• 

Dubuque  area,  Iowa. 
Wichita  area,  Kana. 
Cass  County.  Midi. 
Lyons  area,  N.  Y. 
Madison  County,  N.  Y. 

Tippecanoe  County,' Ind. 
Boonville  area,  Ind. 
St.  Clair  County,  in. 
Union  County,  Ky. 
Pooey  County,  Ina. 
Racine  County,  Wis. 
Winnebago  County.  HL 
Marlon  County,  Ind. 
Pontiac  area,  Midi. 
Columbus  area,  Ohio. 
Coshocton  County,  Ohio. 
Montgomery  County.  Ohk>. 
Westorville  area.  Ohio. 
Wooster  area,  Ohio. 
Bigflats  area,  N.Y. 
Syracuse  area.  N.  Y. 

Miami  Itaia  laiidy  loam 

Coloma  flnA  KATiidY  loam 

Dunkirk  fine  sandy  loam ......... 

ITnox  flTM^  sandT  loam 

Llntonia  fine  sandy  loam 

Memi>h1ff  silt  loam 

Waverly  fine  sandy  loam 

Miami  iraYfi,,... 

CoSoma  gravel 

Judson  gravel 

Miami  sraTelly  loam 

C3ienanso  oaveUy  loam 

DmikirkgraveUyloam ..«.. 

Miami  aravally  aand 

Coloma  graveUy  sand 

Oxford  area,  Mich. 

Coloma  gravelly  sandy  loam. ...... 

D  mikirk  graveUy  sand 

iUmaarea,MlcJi. 
Saginaw  area,  Midi. 
OwosBO  area,  Midi. 
Marshall  County,  Ind. 
Tippecanoe  County,  Ind. 
CsSs  County,  Mich. 
Oxford  arei,  Mich. 
Oarlton  area,  Minn. 
Fargo  area,  k  Dak. 
Oiand  Forks  ana,  N.  Dak. 

Miami  giaTelly  sandy  loam 

^1a«fliloam 

Coloma  gravelly  sandy  loam 

Tftivo  Atwi  aATiHy  loam 

Fargo  loam 

Auburn  area.  N.  V. 

Miami  silt  loam 

Lyons  area,  N.Y. 
Tippecanoe  County,  Ind. 
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AlfMb0HoM  Utt  Of  $M9  okmn0ed  i»  corre^tUmf  ^oUh  the  new  name  mtf  fibe 
mrea  in  whieh  the  eeU  wm  flr$t  «fiocNMi«0recl— Oonttaiied. 


n      NamflipMMiid. 

O-nd*- 

!«..«(«» 

Ml>imin>in(«mttniad) 

8I011Z  loam 

TaseweD  Oooilf,  m. 

Sloax  sandT  loam 

Marion  Coonty,  Did. 
JanesTllle  area.  Wis. 
Pontiac  area.  Midi. 

ii^bSSiSuB?!?..::. .:.:.::::.::: 

If  ^uml  HDd 

Coloma  fln^t  sand 

Marshall  area,  Minn. 
CotomboB  area,  Ohio. 
Coshocton  Coonty,  Ohio. 

Tole^  area,  Ohio. 
WestcrvlUe  arm,  Ohio. 
ViroQoa  area.  Wis. 
Oxford  areO^* 
MarshaUOoan^flnd. 
Alma  area,  MidL 
Cass  Comiy,  Mich. 
Monising  area.  Midi. 
Pontiac  aieaVMIch. 
Saginaw  area,  Midi. 

Carlton  area,  Mtam. 
Wooster  area,  Ohio. 
Portage  Coonty,  Wis. 
Superior  area.  Wis. 
Owosso  area,  Midi. 

Coloma  sand 

itftinfuif^  mm4 

nimkirir  nnd 

Toledo  aiea,'6hib. 

KioJsiid!:,...... 

Greene  Coonty,  Ind. 

Posey  CbontyVlnd. 
Wkdiita  area,  Kans. 

Boone  sand 

Onmd  Forks  area,  N.  Dak 

Mfeynl  sandy  loam 

Fano  line  sandy  loa>n 

Wa^MWli  flnA  fandy  loam 

Posey  Coonty.  Ind. 

Coloma  sandy  loam 

Osss  'boonty.'kidi. 

Dunkirk  sandy  loam 

Monising  area.  Midi. 
Oifordarea,MidL 
Pontiac  area,  Mich. 
Cariton  area,  Minn. 

Sopertor  area.  Wis. 
Toledo  area,  Ohfo. 
Wooster  area,  Ohio. 
Doboqoe  area,  Iowa. 

Marion  Coonty.  Ind. 
Viroqoa  area.  wis. 
HhAde  Island. 

Vqor  v^^y  loam 

Wabadli  sandy  loam 

Chenango  sanBy  loam 

Boone  aandy  loam 

If  if^mf  fnt  loam 

Menrimao  silt  loam 

Dunkirk  silt  loam 

Syiacose  area,  N.  Y. 
Knox  Coonty,  HI. 

Tf  "OX  silt  loam 

u«Mhan  Bfit  kmm 

McLean  Cooniy.  HI. 
OTaUonarea,Mo. 
San^mon  Coonty,  111. 
Winnebago  Coonty,  111. 
Boonville  area,  Ind. 
Greene  Coonty,  Ind. 
Posey  County,  Ind. 
Tippeoanoe  Coonty,  Ind. 
Tama  Coonty,  Iowa. 
Union  Coonty,  Ky. 
Doboqoe  area,  Iowa. 
Saline^ontyiMo. 
Sarpy  Coonty tNebc. 
Viroqoa  area,  wis. 
Clinton  Coonty,  m. 
St.  Clair  Coonty,  m. 
Madison  Coonty^N.Y. 
Syittoose  wea,  N.  T. 
Long  Island  area,  N.T. 
Rhode  Island. 
Cass  Coonty,  Midi. 

Miami  fft(^ny  )^^»n                

Caseooiia  loam 

Fitifhtng  loam 

Ifl^mlloam 

Ontario  loam 

Carlton  area,  Minn. 
Cleveland  area.  Ohio. 
Wooster  area,  Ohio. 
Portage  Coonty,  Wis. 
Aobomarea,N:Y. 
Lyons  ana,  N.Y. 
Tompkins  County,  N.  Y. 

Miami  stony  sand 

Coloma  stonv  sand 

Miller  heavy  day 

Miller  day..'.. 

Waco  area,  Tex. 

Ifon^ialn  Ktnnv  rIrv                  .    . . 

Hasentown  stonr  dav ........... 

Grainger  C^Tinty,  Teqii. 

Monnm  fine  ssffldv  loam .,...,... 

Mllrar  fine  sandy  loam 

Ouac&ta  Parish;  La. 
Pajaro  area,  Cal. 

Monterey  sandy  loam 

Sites  sandy  loam 
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AlphBbeUoal  Hat  of  sMs  ehanffed  in  oorr^tatUm,  iMh  the  new  name  itnd  the 
area  in  which  the  eM  woe  flr9t  enoonntered— Oontliined. 


NttmegwjwbUll»«L 

ChaofBdto— 

Name  of  ana. 

YWfk 

lleadow 

Do. 

Mnrrin  nady  loAia • 

Hagentown  sandy  loam 

if nrrin  stony  loam......  ^^ 

Haientown  stony  loam 

ICyrtleoiay. 

yu^mk^<^^.v^^,^..^..: 

ICanhflflld  ana,  One. 

SffiTlSm                  .        .\  ' 

Nmiiw  fliay 

l>irKgttr44  olty 

KAwm  All  utOllT  lOUn 

Hagerstown  stony  loam 

Craven  area,  N.  C. 
Raleigh  to  Newbem,  N.  C. 
Grainger  County,  Tenn. 
Dallas  County,  Ala. 

Rhode  Island. 
Long  Island  area,  N.Y. 
Connecticut  VaUey,  Conn. 
Connecticut  Valley,  Kan. 
Ifason  County,  Ky. 
Long  Island  ana.N.Y. 
ifason  County,  £y. 

Norfolk  ofa^TT........ 

Ctfinbaclay..  .1 

Norfolk  ooKae  sand 

NoiftdkootneiMidyloam 

Norfolk  fine  sandy  lown 

Norfolk  gravel 

Iteilmaoooanenndyloam 

Cnmbeilaad  fine  sandy  loam 

Bnsqu^anna  gravel 

Norfolk  Emm 

Cunibeiland  sandy  loam 

Hnntlngton  fine  sandy  loam 

-R-^lmlAloMii 

Lock  Haven  area,  Pa. 
Lamar  County,  Ala. 

Sassafras  fine  sandy  loam 

Prentiss  County,  Miss. 

St.  Mary  County.  Md.' 
Calvert  County.  Ifd. 

fiflflnafnis  loam 

Sassafras  sandy  loam 

Dover  area,  Del. 

Norfolk  flfuid . 

Norfolkfinesand 

Norfolk  area,  Va. 
Craven  area.  N.  C. 
Raldgh  to  Newbem,  N.  C. 

Perry  Coun^,  AJa. 
Cecfl  County,  Ifd. 

Rassafras  sand 

Norfidk  sandy  loam 

Norfolk  fine  sandy  Ibam 

Harford  County.  Md. 
Kent  C/ounty,  Md. 
St.  Mary  County,  Md. 
Salem  area,  N.  jr. 
Long  Island  area,  N.  Y. 
Fort  VaUey  area,  Ga. 
Dodge  County,  Ga. 
Raldgh  to  Newbem.  N.  C. 

lifton  sandy  loam 

Norfolk  sandy  soil .     a 

Norfolk  sandv  loam 

Norfolk  sQt  loam 

Crockett  loam 

Darlington  area,  S.  C. 
San  Antonio  aieay  Tex. 
hook  Haven  area.  Pa. 

Hnntington  loam. . 

Kalmia'^t  loam 

Marlon  County,  ija. 

Norfdkloam 

BassafnK?  silt  loam 

Dover  area,  Del. 

North  P1att«1oam 

Chester  County,  Pa. 
North  Platte  loea,  Nebr. 

Oakdale  coarse  sandy  loam 

Oakdalesand 

Sacramento  coarse  sandy  loam 

BaCTarnento  sand 

Modesto-Turiock  area,  Cal. 
Do. 

Oakdale  sandy  loam 

Do. 

Oakland  sandy  loam« 

Miami  fine  sandy'loam 

Pontiao  area.  Mich. 
Macon  County,  Ala. 

OokloGkneeday 

Huntington  day 

Oktibbeha  sflt  loam 

Pheba  silt  loam 

Oktibbdxa  County,  Miss. 

Pueet  Sound  Basto,  westom  part. 

Fort  Valley  area,  Ga. 

OlvrnDlo  loams 

Olympic  loam 

Oranaebnrr  clay 

Oreenyffle  fine  sandy  loam 

Greenville  day  loam 

AutaugB  County.  Ala. 
ButterCounty,  Ala. 
Dallas  County,  Ala. 
Macon  County,  Ala. 
Sumter  County.  Ala. 
Jasper  County,  Miss. 
Monroe  County,  Miss. 
Oktibbeha  County,  M13s. 
Pontotoc  County,  Ifiss. 
Sumter  County,  S.  C. 
Anderson  County,  Tex. 
Houston  area,  Tex. 
Lee  County,  Tex. 
Jacksonville  area,  Tex. 
Nacogdoches  area,  Tex. 
Paris  area,  Tex. 
San  Antonio  area,  Tex. 

Coffee  County,  Ala. 

Oran^bnrg  fine  sand 

Orangeburg  fine  sandy  loam 

Pike  County,  Ala. 
Grady  County,  Ga, 
Thomas  Coun^,  Ga. 
Caddo  Parish,  La. 
Jasper  Coun^,  Miss. 
Lauderdale  County,  Miss. 
Henderson  County,  Tex. 
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Aiphah^ioal  Uat  of  aoUa  changed  i»,  oorrelaiiaf^  nAih  the  iwto  name  «ii4  th€ 
area  in^  iohioh  the  $M  was  firMt  enaountered — ConUouedL 


Name  u  iNibUdied. 


Name  of  1 


Onngebnrgloftiii. 
Oniic«biirgwnd.. 


OnogebiuK  attidy  loam. . 


Oimngrt>iirg  silt  loam. . . 

Ortandfloosand 

Oriandflne  sandy  loam . 

Oswo^  loam 

Oswego  «nt  loam 

Oznardloam 


Oznard  silt  loam 

Palaro  Ujht  silt  loam. 

Pajaro  sot  day 

Peoos  eong|om«at6. . . 

Peoos  gypsum 

Peoos  sand 


Pecoa  sandy  loam 

Pennolay 

Penn  sandy  loam. 
Pflotgrayoly 
Pilot  loam... 


Plaoentla  ooarse  sandy  loam. , 

Plaoentia  loam 

Plaoentla  sandy  loam 


QieenTllle  loam 

Orangeborg  sandy  loam. 
do 


Orangeburg  floe  sandy  loam . 


limerriltloam 

Elder  fine  sand 

Yolo  fine  sandy  loam . 

Oswego  silt  loam 

Neosho  silt  loam 

Oxnard  day  loam 


Hanford  clay  loam 

Llvermore  silt  loam 

PaJaro  fine  sandy  loam. , 

Pajaro  silty  clay , 

Conglomerate 

Qypsum 

Oila  fine  sand 


011a  fine  sandy  loam. . . . . 
RosweU  sandy  loam. . . . , 

Upshur  day - 

Upshur  sandy  loam 

Talladega  graToUy  loam. , 
TaUadagaloam 


Plaoentla  sandy  loan 
Plaoentla  clay  loam . 

Plaoentla  loam 

Plaoentla  fine  sandy 


PlalnweU  stony  loam 

Podunk  fine  sandy  loam .' .'!!!! 

Porters  red  olay 

PortersTille  coarse  sandy  loam 

Portersvllle  loam 

Portsmouth  day 

Portsmouth  sandy  loam 

Portsmouth  silt  loam 

Protection  loam 

Quinton  sandy  loam 

Radford  loam 

Redfldd  sandy  loam 

Rhlnebeck  loam 

RtoOnndeloam 

Rio  Orande  sandy  loam 

Riverton  day  loam 

Roswell  sandy  loam 

Russell  sandy  loam 

SaoRunento  clay  loam 

Sacramento  fine  sand 

Sacramento  fine  sandy  loam.  .. 


Cdoma  stony  sand 

Plymouth  stony  sand .... 

Swamp 

Hartford  very  fine  sandy 

Porters  olay 

Sheridan  coarse  sandy  loam 

Hanfcrdloam 

Portsmouth  loam 

Victoria  fine  sandy  loam . .  • 

Elkton  silt  loam 

Richflddloam 

Norfoik  sandy  loam 

Cumberland  loam 

Redfldd  fine  sandy  loam. . . 

Albany  fine  sandy  loam 

Hudson  silt  loam 

Alamosa  day  loam , 

Alamosa  sandy  loam 

Altamont  day  loam 

Roswell  fine  sandy  loam. . . 

Oswego  sandy  loam 

Sacramento  day 

Gdumbla  line  sand 

Cdumbla  fine  sandy  loam.. 


Escambia  Coun^  Pla, 
Jasper  County,  Was. 
Darlfaigton  area,  B.  C. 
Autauga  County.  Ala. 
Butler  County,  Ala. 
Coffee  County,  Ala. 
Dale  County,  Ala. 
I/Oon  County,  Fla. 
Bainbrldge  area,  Qa. 
Sumter  County,  Oa. 
Lauderdale  Coantv,  Was. 
Orangd>urg  Coonfjr.  S.  C 
Sumter  County,  S.  C. 
Franklin  County,  Tex. 
Robertson  County,  Tex. 
Perry  County,  Ala. 
Oadsden  County,  Fla. 
Fort  Valley  area,  Oa. 
Paris  area,  Tex. 
Cdusa  area,  Cal. 

Do. 
Parsons  area,  Kans. 

Do. 
Los  Angdes  area,  Cal. 
Ventura  area,  Cat. 
San  Jose  area,  Cal. 
Bakersfldd  area,  Cal. 
San  Jose  area,  Cal. 
Palaro  area,  Cal. 

Do. 
Peoos  Valley  area,  N.  Max. 

Do. 
Salt  River  VaUey,  Aria. 
Pecos  VaUey  area,  N.  Mcoc 
Sdomonsviue  area.  Aria. 
Peoos  Valley  area,  m  .  ICeoc. 
Syracuse  area,  N.  Y. 
Fort  Payne  area,  Ala. 
Montgomery  CounW,  Va. 
Ooonee  County,  S.  C. 
Montgomery  Cdmty,  Va. 
San  Bernardino  area,  Cat 

Do. 
Ventura  area,  Cal. 
Los  Angdes  area,  Cal. 
Lower  Salloas  Valley,  Cal. 
San  Bernardino  area.  Cal. 
San  Oabrid  area,  Cal. 
San  Jose  area,  Cal. 
Santa  Ana  area,  Cal. 
Allegan  County.  Mich. 
Pontiae  area,  fiBeh. 
Long  Island  area,  N.  Y. 
Rddgh  to  Newborn,  K.  0. 
Connectlout  Valley,  Conn. 
Connecticut  Valley,  Maas. 
Bedford  area,  Va. 
Portersvllle  arsa,  Cat. 
Portersvllle  area.  Oal. 
Craven  area,  N.  C. 
San  Antonio  area.  Tax. 
Chester  County,  Pa. 
Western  Kansas  Raoon. 
Salem  area,  N.  J. 
Trenton  ana,  N.  J. 
Montgomery  County,  Va. 
Sevier  Valley  area,  Utah. 
Laramie  area,  Wyo. 
Dutchess  County,  N.  Y. 
San  Luis  Valley,  Cdo. 

Do. 
Marshfldd  area.  Oreg. 
Peoos  Valley,  N.  Max. 
Western  Kansas  Reoon 
Stockton  area,  Oal. 
Marysvllle  area,  Oal. 
Woodland  area,  Oal. 
Red  Bluff  area.  Oal. 
Cdusa  ana,  Oal. 
Redding  ana,  Cal. 
Red  Bluff  ana,  Oal. 
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Alphabetical  list  of  9oiU  changed  in  eorre^iitm^  ^eUh  the  new  name  and  the 
area  in  ickich  the  90il  ivae  first  ofHXHii>ter«<l— Oantinned. 


NamaMpoblMMd. 


CtsnetdUy^ 


KtsMOfa 


Saoruiieiito  gmvoOy  Hoidy  iQBm. 

Sacmnento  heayy  (day 

Sacramento  loam 

Bagtuaw  sandy  loam 

Salem  day 

Salam  loam.  •,••.........«.. . 

Salem  sandy-loam 

Salinas  gray  adobe 

Salinas  shale  loam 

Salaipaedesloam* 

Salt  Lake  sand 

Salt  River  adobe 

Salt  River  greTol 

San  Antonio  clay  loam 

San  Gabriel  gravellx  loam.. . . 

San  Gabriel  gravelly  sand 

San  Gabriel  sandy  loam 

San  Jacinto  day.... 

San  Joaquin  blaok  adobe. ... . 


San  Joaquin  fins  sandy  loam. . 
San  Joaquin  gravelly  loam.  • . . 
San  Joaquin  loam 

San  Joaquin  red  adobe 

Santa  Gnu  loam 

Santa  Crux  sand... 

Santa  Crus  sandy  loam. 

Santiago  loam. 

Santiago  sandy  loam 

Santiago  silt  loam 


Sassafras  loam. 


Sassafras  sandy  loam 

Savanna 

Scoria  gravel 

Sedgwick  black  day  loam 

Sedgwick  day  loam 

Sedgwick  gravelly  loam . . . 

Sedgwick  loam. 

Sedgwick  sandy  loam. . . . . 

Setmaday 

Selma  heavy  silt  loam 

Sdma  silt  loam 


Ydo  gravelly  sandy  loam. 
Bear  gravelly  sandy  loam. 

Sacramento  day 

Ydloloam. 

Clyde  sandy  loam 

Aiken  clay 

Salem  silt  loam 

Salem  fine  sandy  loam. .. . 
Miaricopa  day  loam  adobe. 

Salinas  day  loam  adobe. . . 

Alamo  day  adobe 

Ozoard  gravelly  loam. .. . . 

Gorralitos 
Oolitic  sand, 

Gila  clay 

Boudi  stony  land .... 

San  Antonio  silty  day  loam ) 

Maricopa  gravelly  loam 

Maricopa  gravdlv  sand 

Maricopa  sandy  loam 

Houston  black  day 

Oxnard  day  loam  adobe 

Wade  clay 

Maricopa  day  loam  adobe 

Redwood  clay  adobe 

Salinas  day  adobe 

Gaming  fine  sandy  loam 

Coming  gravdly  loam 

San  Joaquin  day  loam 

Gaming  loam 

San  Joaquin  sandy  loam  adobe. 

San  Joaquin  day  adobe 

Mdbourneloam 

Sites  line  sand 

Sites  s&ndv  loam 

Placentia  loam 

Plaoentia  fine  sandy  loam 

Hanford  day  loam 

Hanfard  silt  loam 

Laurel  loam 

Oahaba  fine  sandy 
Sassafras  silt  loam. 


Cahaba  sandy  loam 

Sassafras  fine  sandy  loam .. . 

Sassafras  loam 

Swamp 

Rough  broken  land/ 

Sedwick  day  loam 

Oswego  silt  loam..... 

Crawford  silt  loam 

Ottwford  gravelly  loam. . . . . 

Pratt  loam 

Oswego  sand  V  loam 

Pratt  sandy  foam 

Cahaba  day 

Portsmouth  line  sandy  loam 

Portsmouth  sandy  loam 

Norfolk  sandy  loam 


Colusa  area,  Cal. 
Redding  area,  Cal. 
Woodland  area.  Cal. 
Colusa  area,  Cal. 
Owosso  area,  Mteh. 
Saeinaw  area.  Mich. 
Salem  area,  Oreg. 

Do, 

Do. 
San  Bernardino  area,  Cal. 
San  Jose  area,  Cal. 
Lower  Salinas  Valley,  OaL 
Sacramento  ana,  OaL 
Lower  Salinas  Valley,  GaL 
Ventura  area,  Cal. 
Palaro  area,  Cal. 
Salt  Lake  area,  Utah. 
Prove  area,  Utah. 
Salt  River  Valley,  Aris. 
Yuma  area,  Ariz. 
Salt  River  Valley,  Ads. 
San  Antonio  area,  Tex. 
Ventura  area,  Oal. 
San  Oabrid  area,  Cal. 
San  Gabrid  area,  Cal. 
San  Bernardino  area,  Oal. 
Willis  area,  Tez. 
Los  Angeles  area,  Oal. 
San  Bernardino  area.  Cal. 
San  Gabrid  area.  Cal. 
Ventura  area,  Cal. 
Lower  Arkansas  Valley,  Cdo. 
Fresno  area,  Oal. 
Hanford  area.  Gal. 
Santa  Ana  area,  Oal. 
San  Jose  area,  Cal. 
Lower  Salinas  Valley,  OaL 
Colusa  area,  Cal. 

Do. 
Portersvllle  area,  Cal. 
Cdusa  area,  Oal. 
Fresno  area,  Oal. 
Sacramento  area,  Oal. 
PiUaro  area,  Cal. 

Do. 

Do. 
Santa  Ana  area.  Gal. 

Do. 
San  Bernardino  area,  OaL 
Lower  Salinas  Valley,  OaL 
San  Gabrid  area,  CsL 
Los  Angdes  area,  Cal. 
Santa  Ana  area,  Cal. 
Lower  Arkansas  Valley,  Cdo. 
Darilngton  area,  S.  0. 
Calvert  County,  Md. 
Cedl  County,  Md. 
Harford  County.  Md. 
Kent  County,  Md. 
Prince  Georges  County,  Md. 
St.  Mary  County,  Md. 
Salem  area,  N.  J. 
Trenton  area,  N.  J. 
Perry  County,  Ala. 
Calvert  County,  Md. 
Long  Island  area,  N.  Y. 
Raleigh  to  Newbern,  N.  0. 
McKenrie  area,  N.  Dak. 
Wichita  area,  Kans. 
Bates  County.  Mo. 
Russell  area,  &ans. 
Allen  County,  Kans. 
Wichita  area,  Kans. 
Allen  County,  Kans. 
Wichita  area,  Kans. 
Russell  area,  Kans. 
Wichita  area,  Kans. 
Fort  Valley  area.  Gas- 
Craven  area.  N.  C. 
Raleigh  to  Newbern,  N.  C. 
Darlington  area.  S.  0. 
Ralel^  to  Newbern,  N.  0. 
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AHtiab9iioiU  Uat  of  mMs  tshmn^ed  in  e^rreMkm^  i94$h'th0  new 

am  in  ^ohleh  the  eM  loot  flrH  emxHiftlered-^-OtiitlinML 


ike 


GbaBg«at»* 

HMM^Mft. 

fltk&rlmv  rifty. 

Miller  ^y....  

HilteCamty,  Aifc^. 

Wthaah  <day 

Alien  Coonty/  i:aos. 
Pataoosana^Xani. 
TTnJoB-CoixnFy,  Ky. 

Waverlycday....  ................ 

Trfni  ty  olayT 

Biasocla.ai«L!rS. 
Shelby  Coonfy,  Mo. 

8h6lbT  cUMy. 

Shelby  loam 

flh^by  Miul 

Hii^^tosand 

Do, 

BTwi*^7  lilt  liHMn 

Piitn^n  fUt  loam 

SootlaadCoanty.Mo. 
Shelby  Cona^ilo. 
Putnam  Couo^,  Me. 

Sacramento  araa,  Cal. 
Do. 

8len«  adobe 

Plsoeotla  olay  loam  adobe 

Slarca  sandy  leMB  adslM. 

gfaffH  dAT  loaB 

AubnniclaV  loam 

Aubnm  loam , 

m^lffr^  MMMJIy  loam -- 

Siei?ra  ooane  sandy  loam 

Soeramento  ana,  OaL 
Do. 

flIivrA  fltAnv  Inaaa 

Arnold  stony  loam 

Sioaz  gnTeUT  andy  loam 

Sloax  Mtfidy  wMnr .... 

Dunkirk  sandy  loam 

Crookston  araa,  Minn. 
Raoine  Ck>imty,  Wis. 

T lainlleki  sandy  loam 

WInnebaso  Comity.  Dl. 
Woodland  ena^QftL 

Bites  clay  adob». 

Diablo  elay  adobe. 

sites  clay  loain  ftdobe 

Diablo  elarloaim  adobe    

Do. 

Sites  payelly  sindy  loam 

Sites  grayolly  fine  sandy  loam 

Diablo  learn 

Co]iua^ana,€aL 
Woodland  area.  Cal. 
Ooh]8aaiea,Oai. 

Arbuckle  loan 

Woodland  area.  CaL 
Colusa  area,  Otl, 

Sites  sandy  loam 

Sites  itaie  sandy  loam 

Sites  silt  loam 

Arbuekla  silt  learn 

Woodknd^ea,  Cal. 
Boise  area.  Idaho. 
Lower  Salinas  Valley,  GaL 

Snake  Riyer  sand 

Yalrinna  fl***  ffand 

SotodadgnveUysaad 

MariooDa  erayelly  sand 

BtocWton^loam .'. 

r^vSSa     :           " 

Modesto-Turlock  area,  GaL 
Stockton  area,  Cal.       n 
Union  County.  Ky.     |K»* 
Yakima  area.  Wash. 

BtnrB^if  fln<^  imp'^y  Inun 

Tiintonifk  fine  sandy  kmtn 

Swinysfde  sand 

Oiiinov  flne  sand 

Sapertor  grayeUy  loam 

Kfiwannee  srayelly  loam 

Fond  dn  Lao  Oonnty,  Wis. 
Calvert  County,  Md.       uj 
Kent  County,  Md.       * 
Prince  Qeorges  Oraiifty,  Vd. 
St.  Mary  Goonty,  Md. 
Trenton  area,  V.  J. 
Raleigh  to  Newborn,  N.  C. 
Tasewell  County,  111. 
Ckoneeticut  Valley.  Conn. 

Susqneliaqna  gravsi 

Norfolk  gravel 

Tasewell  silt  loam 

Kfio-r  sfH  Imm*     ... 

Triasslc  stony  loam 

Wethers&eldkiam 

Upshm'  loam 

Decatur  loam 

Conneoticnt  Valley,  Mass. 
Blount  County,  Ala. 

Vallecitos  clay  adobe 

Daulton  olay  adobe 

Vallecltoa  loam 

DaultMi  loam 

Do 

Vallacitoe  stony  clay  loam 

Daulton  stony  olay  loam 

Do. 

Vfflnon  flnfl  SAT>d. . .' 

Miller  fine  sand 

Paris  area.  Tuc. 

Vernon  loesm 

Vernon  silt  loam 

Vernon  area,  Tex. 
Do 

Vernon  silt  loam 

Miller  silt  loam . 

Volusia  sandy  loam 

Volusia  loam. 

Westfleki  ana,  N.  Y. 

Wahiifl^  clay' 

Huntington  clay 

Jefferson  County,  Ala. 

Trinity  olay 

Cbnway  County,  Ark. 
Oktibbeha  County;  Mies. 
Bastrop  County,  Tex. 
Cooper  area,  Tex. 
Franklin  County,  Tex. 
Houston  County,  Tex. 
Robertson  County.  Tex. 
San  Marcos  area,  Tex. 
Wilson  County,  Tex. 
Fayetteville  area,  Ark. 
Conway  County,  Aik. 

BinglSinton,N.Y. 
Tompkins  County,  N.Y. 
Fayetteville  area.  Ark. 
Oklahoma  County,  Okte. 
Riley  County,  Kans. 
Fayetteville  aiea.  Ark. 
Conway  County,  Ark. 
Madison  County,  Ky. 

RnCMlIt  ftTtM'    KAns 

Wabash  clay  loam 

Himtington  clay  loam 

Wabftsh  fine  sand 

Huntington  flno  sand 

Wabash  fine  sandy  loam 

Wabash  loam 

Huntington -line  sandy  loam 

Hxiptlngton  loam? . ,  . 

Wabash  siltolay 

Wabash  siky  clay 

Wabash  silt  loam 

Huntington  sHt  loam 

WftMo  loam ... 

Wabash  siH  loam 

Walla  Walla  loam 

Walla  Walla  silt  loam 

WaHaWaluJ  area,  Wash. 
Livingston  Cwmty,  N.  Y. 
Sqmter  County,  Ala. 
Rhode  Isbmd 

Warren  shale  loam 

Volusia  shale  loam 

Warsaw  sandy  loam 

Oahftba  fine  tvanfty  loam . 

Warwick  sandy  loam 

Merrimae  coarse  sandy  loam . 

Melbourne  clay  loam  adobe 

AYtamont  clay  loato 

WatsonviUe  clay  loam  adobe. . . . 
Watson  vilie  loam 

Pajaro  area,  Cal 
Do 

WatsonvlIIe  sandy  loam 

Melbourne  fine  sandy  loam. . ..',..'. 
Bibb  clay 

Do 

Wayerlyclay....'. 

OkUbbelia  County,  Miss. 
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NameaspabUali0d. 

Ghangodto— 

Name  of  area. 

WaTWly  loam 

Blhh  loam 

Lamar  County,  Ala. 
Oktibbeha  County.  Miss. 
Sumter  County.  Ah, 
Bibb  County,  Ala. 

OolrlofiknAe  loam 

WaTflrW  ailt  loam 

BihhffiHIoam ...  .  .. 

Wabash  silt  loam 

Poeey  Couniy,  Ind. 

Webb  loam 

Puval  loam . . . .  r 

Union  County,  Ky. 
Wilson  County.  lix. 
Trenton  area,N.  J. 

Weatphaltasand 

Norfolk  fine  sand 

Sassafras  flne  sand 

Prince  O^orge  County,  Md. 
Salem  awa,  K.J. 
FarM  area,  N.  Dak. 

Bassafras  sand ,.,.-, 

Farco  sand 

Wheatland  sandy  loam 

Carf)ngton  sandy  loam 

Williffsand .'..... 

Norfolft  fine  fw»^n^y  loam 

Willis  area,  Tex. 

Windsor  sand 

Merrimac  coarse  nnd 

Connecticut  Valtey,  Conn. 
Connecticat  VaUey.  Mftss. 
Calvert  County,  Md. 
Prince  Georges  County,  Md. 
St.  Mary  County,  Md. 
Satem  area,  N.J. 
Trenton  area.  N.  J. 
Winnebago  County  111. 
Klamath     Reclamation     Project 
area,Oreg. 
Do. 

Norfolk  coarse  sand 

w^n^f^Affo sandy  loam 

Carrlnflrton  ^andy  loam .........  . . 

Yakima  day  adobe 

B wauna  clay  adobe 

VftVitn*  A^y  l4>aTn  .,. 

Link  clay  loam 

VfVipif^  fliM  sand 

Caklweirilne  sandy  loam. 

Lewiston  area,  Idaho. 

area,  Oreg. 
Lewiston  area,  Idaho. 
Walla  Walla  area,  Wash, 
Do 

YaUma  fine  sandy  loam 

Baker  fine  sandy  loain . .  ^ 

Walla  Walla  silt  kwrn 

Yakima  sraTelly  loam 

Caldwell  gravelly  loam 

viasiKm 

T  APigftl  loam 

Klamath     Reclamation    Project 

W^Val&'area,  Wash. 
Blackfoot  area,  Idaho. 
Baker  City  area.  Ore«. 
Minidoka  ar«a,  Idaho. 
Klamath     Reclamation     Project 

Blnokioot  ar4a.  Idaho. 

OaMwflll  loam 

VaMmasand .  .. 

Qiilnoy  sand 

winchflBtftr  sand 

Yakf  ma  sa'^dy  loam 

YaViTPa  f\no  sandy  loam 

Yakima  area.  Wash. 

Qnincy  sandy  locun 

Minidoka  area,  Idaho. 

iTansef  fine  sandv  loam 

friAitiAth      RpftlftfWftHftn      Pmiaftt 

Tf^aVwloam ..... 

area,  Oreg. 
Baker  aty  area.  Oreg. 

Walla  Walla  area.  Wash, 

MofK^ow  loam . , 

Walla  Walla  silt  team 

Vairfmai|tHloam. 

r>iHwAiifffuioaTn. .   .         

Lewiston  area,  Idaho. 
QaUatIn  VaUey  ana,  Mont. 
Austin  area,  Tex. 

Manhattan  silt  loam 

Yakima  stony  clay , 

Rough  siony  land 

Yairfma  fft^y  loam. 

Qulncy  flxie  sandy  loam 

Yakima  area,  W  ash. 

Yasooolay    ^.^ 

Milter  oSS^™-..^..^il;"i 

Brazoria  area,  Tex. 

Trinity  clay 

Waco  area,  Tex. 
MoDtgomery  County,  Ala. 
Anderson  County,  Tex. 
Austin  area,  Tex. 
Clinton  County,  111. 
Johnson  County.  111. 
0' Fallon  area,  mo. 
St.  Clair  County,  111. 
Tasewell  Coun^,  111. 
Allen  County,  Kans. 
East  Baton  Rouge  Parish,  La. 
Saline  County,  Mo. 
Wooster  area,  Ohio. 
Poeey  County,  Ind. 
Union  C/Ounty ,  Ky. 
Parsons  ama.  iCans. 

Wabash  clay 

Waverly  clay 

Crawford  clay 

Sarpy  clay 

Concordia  Parish,  La. 

Hbar^y  clay 

Tangipahoa  area,'La. 
New  Orleans  area,  La. 
Smedes  area.  Miss. 
Yasoo  area.  Miss. 

Yasoo  coarse  sand 

RfverwfMfh 

Yasoo  heavy  clay 

Trinity  clay 

La. 
Waco  area,  Tex. 

Yamo  loam 

Waverly  loam 

Posey  County,  Ind. 
Houston  County,  Tex. 
Clay  county.  111. 
Anderson  County,  Tex. 
Houston  County,  Tex. 
Brasoria  area.  Tex. 

Tyinrty  loam 

Yaaoo  sandy  loam 

Waver ly  line  sandy  loam 

Trinity 'fine  sandy 'loam 

Trinity  wndy  kMun 

Pi4d8^  flit  loam 

Bastrop  flne  sandy  loam 

Austin  area,  Tex^ 

Yaioo  ailt  loam 

w^hoiitt  iiiu  loam". 

Brown  County,  Kans. 
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PWJ, 

Series  name. 

Soil  proviDce. 

Page. 

Abemathy 

Aoadia 

River  Flood  Plains 

Coastal  Plains.       

310 
229 
169 
116 
686 
676 

22 
6SM 
473 
468 
428 

66 

66 
280 
210 
676 
311 
429 
811 
686 
687 

22 
624 
646 
449 

67 
676 
311 
429 
677 
812 
312 

89 
618 

117 
812 
646 
460 
813 
383 

90 
687 
169 
230 
646 
617 
38S 
170 
468 
384 

67 
117 
230 
617 

313 
281 
481 
636 
313 
313 
624 
231 
314 

Bradley 

281 

Brennan 

.....do 

282 

Adanui 

Glacial  Lake 

QladalandLoesaiaL.... 
PadflcCoast 

Bridwr 

Roeky  Mountain 

Limestone 

478 

Adirondack 

Ante. 

Brooke 

90 

Brownsboro 

Buckley 

Padflo  Coast 

677 

Xften 

do       .. 

do 

698 

■Alftmftnw 

Piedmont * 

Buckner. 

River  Flood  Plains 

do 

814 

Alfttno 

Pnrrlflf)  Ooast 

Bnxon 

314 

Alamoni 

Rocky  Mountain. 

do 

Caddo 

Coastal  Plains. 

282 

Albftny 

nfthjtba ., 

River  Flood  Plains 

Northwest  Intermoun- 
tain. 

River  Flood  Plains 

PadflcCoast 

River  Flood  Plains 

Glacial  Lake 

816 

Albion. 

Great  Plains 

Caldwell 

617 

Allen 

Anmlaf^hian . .         ..... 

Calhoun 

AlUs 

do 

316 

Alloway 

Coastal  Plains. 

rJamftft 

688 

MtAmfM^A 

Riv^  FkMd  Plains 

PadflcCoast 

River  Flood  Plains 

Great  Plains 

River  Flood  Plains 

Padfl«  Coflfft 

Cameron 

816 

Altanumt. 

Caneadea 

170 

Altaviata 

Canyon 

Great  Plains 

421 

Ammillo 

Oapay 

PadflcCoast 

647 

Amite 

Cardffl 

Piedmont 

Glacial  and  Loessial 

do 

22 

Andfnon 

Caribou 

117 

Antelope 

....  do 

OftrHngton.  ....,-- 

U8 

Annllnff 

liedmont 

CarrolH 

do 

118 

Aiaso.... 

PadflcCoast 

Great  Basin 

641 

Arbnclrlft.      . 

....  do 

Castleton 

Great  Plains 

River  Flood  Plains 

Gladal  and  Loessial 

PiAdiPont 

886 

ArViuiMi, 

Great  Plains       

Catalpa. 

816 

Armuchee 

Appalaehian 

Casenovla 

Cedl 

118 

Arnold 

Paclflc  Coast 

River  Flood  Plains 

Great  Plains 

28 

AiooBtook 

Aehland 

Cedaredge 

Cbandlftr 

Rocky  Mountain. 

Appaifichian , 

478 
67 

Anbnm 

PadflcCoast 

River  Flood  Plains 

do       

Chapman. 

Chariton. 

Glacial  Lake 

River  Flood  Plains 

do 

170 

AnglnltA, 

316 

Anitin 

Chastain. 

816 

Athol 

Limestone 

Northwest   Intermoon- 

taln. 
Glacial  and  Loessial 

Paclflc  Coast 

hh«h«i!fl 

PadflcCoast 

688 

Baker 

Chemung 

Appalachian 

68 

Chenango 

Glacial  Lake 

171 

Bangor 

Chester 

Piedmont 

28 

Barbour 

Chesterfield 

Cheyenne 

232 

Barron .  . 

Great  Plains 

460 

Baseett 

Great  Plafns 

River  Flood  Plains 

Great  Plains 

Ohipeta 

Rooky  Mountain, 

Great  Basin 

409 

Bastrop 

Churchill 

641 

Bates..  *.*.*!  '"" 

Clallam 

PadflcCoast 

609 

Baxter 

Limestone 

Clark 

Great  Plains 

386 

Bear   .  .. 

PadflcCoast 

Clarksville,. 

Clawson 

Limestone 

90 

Bearden 

Glacial  Lake 

Padft<»r/>fwt 

647 

Beevllle.. 

Coastal  Plains       

Climax 

do 

677 

Bellavista 

Pacific  Coast 

Clyde 

Gladal  Lake 

Northwest   Intermoun- 

tain. 
PadflcCoast 

171 

BeUingham 

do 

Conassett 

600 

Belvldere 

Great  Plains 

Coker 

Benoit 

Gladal  Lake  . 

647 

Bent 

Rocky  Mountain 

Great  Plains 

Colbert 

Limestone 

91 

Benton 

Colby 

Great  Plains 

421 

Berks 

Appalachian 

Glacial  and  Loessial 

Coastal  Plains            .  . 

Coleman 

Pacific  Coast 

648 

CoUlngton 

Collins 

Coastal  Plains. 

233 

Berzelia 

River  Flood  Plains 

Gladal  and  Loessial 

Great  Plains 

817 

Beverly 

Northwest   Intermoun- 
tain. 

River  Flood  Plains 

Coastal  Plains. 

Coloma - 

119 

1  Colorado       

429 

Bibb 

'  Columbia 

PadflcCoast 

688 

BienvUle 

'  Colyer 

Appelaobian. .... 

68 

BiningB 

Rocky  Mountains 

Great  Basin 

( onasauga 

do 

68 

Blnghlnni 

Conestoga 

Congaree 

Limestone 

91 

Birasboro 

River  Flood  Plains 

.  do 

River  Flood  Plains 

Piedmont 

817 

Biscoe 

Conowlngo 

Conway 

24 

Blacklock 

Paclflc  Coast 

Appalachian 

68 

Bladen 

Coastal  Plains 

1  Copalis 

Pacific  Coast 

626 

Blanco 

River  Flood  Plains 

Coastal  Plains 

1  Coquille 

do 

689 

Boeuf 

281 
617 

384 
482 
384 

Corning 

do 

6^ 

Boise 

Northwest   Intermoun- 

tain. 
Great  Plains 

Corralilos 

do 

648 

Boone 

Cossayuna 

Cottonwood 

Coxville 

Gladal  and  Loessial 

Great  Plains 

119 
388 

Boceman 

Rocky  Mountain 

Great  Plains 

Coastal  Plains. 

288 

Brackett. 

Crawford 

Great  Plains 

886 

767 
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Sertename. 

Pifi. 

Cndk«tL 

Coaatal  Plainc 

2M 
234 

119 
817 
617 
509 
6«g 
fl77 
480 
02 
618 

89 
421 
878 
88B 
689 

lao 

6« 
9Q 

669 

172 

649 

818 

284 
24 

130 

284 

121 

618 
M 

288 

600 

600 

886 

818 

286 

286 

600 

172 

849 

626 

887 

603 

887 
649 
601 
699 
618 

660 
649 
600 
178 
121 

69 
691 
692 
422 
121 
387 

92 
173 
430 
818 

92 
660 
819 
474 
236 
286 
482 
430 
388 
319 
319 

24 
388< 

669  ; 

662 

236 

121 

287 

237 

Grand 

Rocky  Moontain. 

PfiMlnu^t: 

m 

do 

GranvflU). . . . .... . 

21 

CalTen. 

Glacial  and  Loeadal 

River  Flood  Flaina 

Padflc  Coast 

Grayson 

Coastal  PlabH. 

S7 

Combtrlaod 

vreensouig. ...... 

Greenville 

Gridlev 

Of^tPlfliui      , 

481 

Cuttar 

Coastal  Plains. 

W 

P»llif.... 

do 

Pacific  Coast 

883 

DanvQlt. 

do 

nriffln  

River  Flood  Plains 

f^-oestal  Flirinff 

830 

Ptultmi. 

....  do 

Guin 

Dtmrn. 

nr<^t  Plains 

Guthrie 

LImmrtone 

18 

DtMtnra^a 

Llmsotoae. 

Northwest   Intermoun- 

tain. 
Appalachian 

Haflsntown 

do 

98 

D««fUt 

Hamhnrv 

GladalandLoasBial 

Gnat  Plains 

123 

T^kilb 

Hamaton 

H^^Mn 

888 

820 

Dffby 

Great  Plains 

Hanoevllle 

Hanford ......  ^ .. . 

238 

SSbfoi..;::;::::: 

PaRiil<>  CMfft 

Appalachian  . 

80 

godgtvlUe. 

Doty 

Great  Plains , 

PiioifloCottBt 

681 

PMlfloGoiBt 

GlaeialandLoeidal 

Faolllo  Coast 

Hi^nnibal 

Great  Pla4Pf 

l>OVtf. 

Harley 

OoMtal  Plains. 

GlaoM  liaktt ...  . 

sn 

Dnbllii 

Hartford 

174 

THrfllfId 

Hempetnad 

...  do 

IM 

SSSBST:::::::: 

Paoiflo  Coast 

HendeiBon 

Hermosa 

Coastal  Plains. 

299 

'^reat  Plains 

883 

Duzmlgao 

Pttnnlng. . . 

PadfloCoHt 

Hemdon 

Piffdnmt 

85 

River  Flood  Plaina 

Coastal  Plains 

Hesson 

PaclfleCoast 

626 

Durant 

Tfoffman . , . . . 

Coastal  Plains. 

DiirhAzn. 

Piedmont 

OlaeialandLoeHlal 

Coastal  Plains. 

Glaeial  and  Loesslal 

Paclfl«  Coast. . .......... 

Hoisington 

Hollls 

Great  Plains 

Glacial  and  Loesslal 

River  Flood  Plains 

Tilmffllmie 

418 

IHitctaflM 

121 

Dnyal 

Holly 

821 

Baston 

Hollywood 

Holston 

M 

Bbeyi 

River  Flood  Plaina 

Glacial  and  Loesaial 

Padflo  Cottt 

821 

BdKemont. 

Piedmont , 

Holyoke 

IS 

SdSa^. ::::::: 

CoHtai  Plaina. 

Honcut 

618 

Eld 

Psdlle  Coast 

Honeojre 

Olfr<f4  l^tk^ . , 

174 

Elder 

do 

Hooeic 

do 

178 

Eldorado 

Great  Plains 

River  Flood  Plaina 

HMUtAl  PIfinf 

HoQuiam 

Paciiko  Coast 

8ir 

Bik!^..::..:::: 

Houst^ 

Coaatnl  Plains. j 

20 

Blkton 

Hudson 

QlaciaiLake 

River  Flood  Plains 

Northwest  IntennoiiB- 

tain. 
Coastal  Plains 

178 

Bills 

do..* 

Huntington 

Hutchinson 

Hyde 

831 

Blma 

Padflo  Coast 

818 

Blmwood 

Glacial  LAke. 

ElsiDore... 

Gff^««t^<^n 

319 

Empire 

Padflc  Coast 

Iberia 

Rivw  Flood  PlaiiM 

Arid  Southwest 

828 

Bn^ewood 

EpEi»ta 

Great  Plains 

Northwest  Intermoui- 

taln. 
Greet  Plains 

Imperial 

683 

Indlo 

do 

8BB 

Iredell 

Flifdraont. . , 

36 

BopiiiK 

Jackson 

River  Flood  PlaiiM 

Anpalaablan 

River  Flood  Plaina 

Great  Badn, 

Glacial  and  Loesslal 

River  Flood  Plains 

Coastal  Plains. 

333 

BrolSto.:: 

PsoiAo  Coast 

JelTerson. . .  ..... 

60 

FvMUl 

do 

338 

Everett 

do 

Jordan 

MS 

Evennn 

Northwest  Intermoun- 

lain. 
PaHflr^flUst  

Judson 

138 

ITAlmliL 

338 

Exeter 

KanMB.. 

MO 

FeUon 

Great  Basin 

Kelso    ..    . 

Pacific  Coast 

Glacial  and  Loesrial 

Great  Plains ... 

Fencher. 

Paolfle  Coast 

Kewaunee 

iriidAW 

138 

Fargo 

Glacial  Lake 

QladalaadLoesBlal 

Aprafcls^hfan 

Farmtifil^^p . .  x . . 

Klrkland 

do 

886 

FayettevlUe..  .  . 

Klrkwood 

ici^fnath ......... 

Paoiflo  Coast 

Northwest  Intennoon- 
tain. 

Gladal  and  Loeaslal 

Coastal  Plaina 

Gladal  and  Loesslal.  ... 

River  Flood  Plains 

Great  Basin 

661 

Feather 

Paciflo  Coast 

618 

Fellda 

do 

Knox 

Finiwy ^., 

Great  Plains 

Glacial  and  Loesslal 

Great  Plains 

138 

Flivilifng....^. .  ^, 

Lacasine        .  ... 

an 

FortCoQixiB 

Lackawanna 

La  Crosse 

131 

Fort  Payne 

Fox 

I/im^tone 

838 

Glacial  Lake 

Lahontan 

Lake  Charles 

Lamar 

641 

Fowler 

Great  Plains 

River  Flood  Plains 

Limestone 

Coastal  PUdns 

311 

Fr&nHlTi 

do 

211 

FrazikBtowii.  .    . 

Lancaster 

Ijandry 

Great  Plains 

800 

Fresno 

Pacific  Coast 

Coastal  Plains 

tain. 
Fli^in^t .. 

%a 

Frio 

River  Flood  Plains 

Rocky  Mountain 

OoiiAt4l  Plains 

Langel 

$it 

Fiuita. ••..... ^  X  X . 

T^aniiHalA 

Oadaden 

S5 

Gainesville 

do 

Laramie 

Rocky  Mountain 

River  Flood  Plains 

CoastAl  PIfiinv  . . . 

483 

Qellatln 

Rocky  Mountain. 

ar^t  PWTifl._ 

Laredo 

SM 

0*^pnfltt  ..... 

Lauderdale 

Laurel  

SO 

Gtflconade    .  . 

do 

Great  PlaiXM ... 

488 

Oeneaee 

River  Flood  Plains 

do 

Lauren 

PaclfleCoast 

Georgetown 

Loaf 

River  Flood  Plains 

Great  Plains 

S3I 

Georgevllle 

Gerald 

Piedmont 

Lebanon 

Leon 

Leonard  town..    . 
I^eslie 

481 

Great  Plains 

Ooattal  Plains 

ac 

Gila 

Arid  Southwest. . . -. 

do 

M8 

Glendale 

do 

Great  Plains 

Glacial  and  Loeadal 

Appalaohton 

Glenn 

Coastal  Plains 

Glacial  and  Loesslal 

CoftAi^Al  PWnfl 

Lexington 

LIckdale 

134 

Glouoeeter 

68 

Goliad 

Lldgerwood 

Lincoln 

GtatrlalTAk^ 

19 

Grady 

do 

Great  Plains 

4a 
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Page. 

TJnV    . 

Northwest  Intermoun- 
tain. 

River  Flood  Plains 

Pacific  Coast 

619 

324 
603 
176 
176 

04 
243 

26 
243 
600 
627 
176 
470 
177 

26 
126 
604 
052 
126 
125 
604 
243 
244 
694 

27 
052 

60 
678 
126 
606 
177 
488 
663 
126 
826 
605 
668 
126 

27 
244 

27 
627 

61 
244 

61 
245 
801 
600 

826 
04 
826 
606 
614 

096 
326 
178 
246 
663 
246 
127 
826 
246 
827 
679 
327 
416 
127 
246 
432 
432 
178 
600 
327 
461 
891 
664 
606 

61 
828 

62 

Parkwood 

Penn 

Coastal  Plains 

247 

Piedmont 

28 

LintoniA ., 

Pennington 

Pheba 

Limestone . 

04 

Coastal  Plains 

247 

Livingston 

I^ockport 

Glacial  Lake 

Phoenix          .  . 

Pacific  Coast 

664 

do 

Pierre 

Ora^t  Plains . . .  „ , 

301 

IfOCUSt 

Limestone 

Placentia 

Pacific  Coast 

664 

liOmalto.       .  ... 

Coastal  Plains 

Plainfleld 

Pleasanton 

Pledger 

Glacial  Lake.    .. 

178 

Louisa 

Piedmont 

Pacific  Coast .. 

River  Flood  Plains 

Coastal  Plains 

Glacial  and  Loessial 

Limestone.  . 

62ft 

Latkin 

Coastal  Plains 

m 

Lynden 

Pacific  Coast 

Plummer 

247 

MAdeia 

do 

Plymouth 

Pocahontas 

Podnnk 

127 

MAPChABtA**,    

Glacial  Lake 

96 

Manhattan 

Rocky  Mountain 

Glacial  Lake 

River  Flood  Plains 

Coastal  Plains ... 

32R 

Point  Isabel 

Poplar 

248 

Manor 

Piedmont 

Glacial  and  Loesslal 

Pacific  Coast 

Pacific  Coast 

Glacial  and  Loeosial 

Api^iachlan 

666 

Manleton 

Portage   * 

128 

Marcnse 

Poriera..! 

02 

Maricopa 

do 

Portersville 

Portsmouth 

Povsan 

Pacific  roAflt  " 

066 

Marion. 

Glacial  and  Loessial 

do 

Coastal  Plains 

248 

UftrahAll 

Glacial  Lake 

179 

MarysyiUe 

Mattamuakeet 

Pacific  Coast 

p»t™:::::::::: 

Great  Plains 

432 

Coastal  Plains 

Puget  .     . 

Pacific  Coast 

Glacial  and  Loessial 

Northwest  Intermoun- 

tain. 
Great  Plains 

607 

Maverick 

do 

Pnl^am .......... 

128 

Maywood 

Mecklenburg 

Medford 

Pacific  Coast 

Ouincv 

605 

Piedmont 

Randall.        .    . 

Pacific  Coast 

418 

MeiRS 

Appalachian 

RmI^W 

638 

Meibourne 

Pacific  Coast 

Glacial  and  Loessial 

Pacific  Coast 

Redfleld 

Great  Basin 

Northwest  Intermoun- 

tain. 
PadfloCoast 

686 

Memphis 

Red  Rock 

Redwood 

619 

Merced 

MAfrinttt^ 

Glacial  Lake 

055 

Mesa 

Rockv  Mountain 

Pacific  Coast 

Glacial  and  Loessial 

River  Flood  Plains 

Pacific  Coast 

Richfield 

Great  Plains 

Glacial  and  Loessial 

River  Flood  Plains 

do 

433 

Meyer 

RtnhbMiri 

128 

Miftmi 

Rio  Grande 

820 

MiUer 

820 

Mooho 

Hodfnfin 

Glacial  and  Loessial 

Gnat  Plains 

120 

Modesto 

do 

Rosebud 

433 

Mohawk 

Glacial  and  Loessial 

Piedmont 

Roewell 

Arid  Southwest 

660 

Molena 

Ruston  .. 

Coastal  Plains 

248 

Monroe 

Coastal  Plains 

Sacramento 

SafTord 

Pacific  Coast 

Glacial  and  Loessial 

River  Flood  Plains 

Pacific  Coast 

607 

Montalto 

Piedmont 

129 

Montesano 

Pacific  Coast 

St.  Catherine 

Salem 

329 

Montevallo 

Appflftchtan 

098 

Montrose 

Coastal  Plains 

flftlliYM 

....  do 

698 

Morrison 

Apnt^ln^thlan 

flftikTi*n 

do 

601 

Morae 

Coaistal  PhUns 

Salt  Lake 

Great  Basin . 

643 

Morton 

Great  Plains 

Northwest  Intermoun- 
tain. 

River  Flood  Plains 

Limestone 

Sams 

Pacific  Coast 

098 

San  Antonio 

Sanders 

Coastal  Plains 

240 

River  Flood  Plains 

Pacific  Coast.... 

330 

Moshannon 

San  Joaquin 

San  Juan         .  . . 

029 

MurrlU 

do 

601 

Myatt 

River  Flood  Plains 

Pacific  Coast 

Northwest  Intermoun- 
tain. 

Pacific  Coast 

River  Flood  Plains 

Glacial  Lake 

San  Luis 

Rockv  Mountain 

Pacific  Coast 

River  Flood  Plains 

Coastal  Plains 

474 

Nasel 

Santa  Rita 

Sarnv 

608 

Naylor 

330 

SSE;,;,;::  •;::: 

249 

Neal 

Saugatuck 

Schuylkill 

Scott      .  . 

Glacial  Lake 

River  Flood  Plains 

Great  Plains 

Glacial  and  Loessial 

OoAfftal  Plains 

179 

Neosho 

330 

Newton 

418 

Norfolk 

Coastal  Plains 

Scottsbur^g 

Scran  ton 

130 

Norman 

Pacific  Coast 

249 

Nouces 

Coastal  Plains 

Glacial  and  Loessial 

River  Flood  Plains 

Coastal  Plains 

Sedgwick. 

Great  Plains. ."!.!!!!! . 

438 

Nunda 

Senlon 

Limestone 

96 

Ocklocknee 

Seqtilm 

PadfloCoast 

River  Flood  Plains 

Rocky  Mountain 

Gladal  and  Loessial 

Pacific  ^Mst 

660 

Oktibbeha 

Sharkey. 

331 

OUvier 

River  Flood  Plains 

Pacific  Coast 

River  Flood  Plains 

Great  Plalrei 

Glacial  and  Loessial 

Coastal  Platos 

Shavano.. 

469 

Olympic 

Shelby 

130 

Ondawa 

Sheridan 

679 

O'NeUl 

Sidney 

Great  Plains 

392 

Ontario 

Slrna. 

Padflc  Coast 

680 

Sifton 

do 

699 

oreiia.. ...;.'/.::: 

Great  Plains 

Sioux 

Glacial  Lake 

179 

Orman 

do 

Siskiyou 

Padflc  Coast.. 

680 

Orono 

Glacial  Lake 

Sites 

do 

5*0 

Ortlng 

Pacific  Coast 

River  Flood  Plains 

Great  Plains 

Smith  wick 

Soda  Lake 

Spanaway 

Spearfish 

Great  Plains 

422 

Oaage 

Great  Basin 

533 

Osgood 

Padflc  Coast 

601 

Oswego 

do 

GrMtPmn^ 

392 

Oxnard 

Pacific  Coest 

siockton 

Pacific  Coast. 

056 

Pajaro 

do 

Suffield.  . 

Glacial  Lake 

IBO 

Palatine 

Appalachian 

Summit.  • 

Great  Plains ...  .  

892 

Papakating 

River  Flood  Plains 

Appalachian 

Sumter 

Coastal  Plains.... 

250 

Paris 

Sunol 

Padflc  Coast 

667 

7961»— 18 19 
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Superior 

BuMuehamia 

Butter 

Glacial  Lake 

180 
250 
657 

63 
699 
699 
331 
434 
831 
261 

96 
681 
181 
700 
618 
602 
382 
332 
332 
461 
181 
629 
181 
833 
667 
484 
601 

130 
63 
333 
482 
422 
181 
393 
251 
700 
131 
838 

Wade 

Great  Plains 

452 

Coastal  Plains. 

Wagoner 

do 

393 

Pacific  Coast 

Walcott 

Walla  WaUa. 

WallMU 

Glacial  Lake 

Northwest   Intennoun- 
tain. 

River  Flood  Plains 

GladalandLoesBlal 

Glacial  Lake 

183 

Talladega. 

Tamjero..... 

Appalachian 

506 

'  Pacific  Coast 

Tehama 

do 

334 

Teller 

River  Fk)od  Plains 

Great  Plains 

Wallpack. 

Warners 

111 

Tiflhomlngo 

Thompson 

TiXton. 

182 

River  Flood  Plains 

Coastal  Plains 

Warren 

63 

Washburn 

Waukesha 

Glacial  Lake 

183 

TUflit 

Limestone    

do 

183 

Tolo 

Pacific  Coast 

Waverly 

River  Flood  Plains 

Coastal  Plains 

334 

Tonawanda 

Glacial  Lake 

Webb.. 

2S1 

Toutle 

Pacific  Coast 

Wehadkee 

Westmoreland.... 

Westport 

Wethersfleld 

Whatcom 

River  Flood  Plains 

Appalachian 

334 

Tower  . 

...    do 

<8 

Towfiffsnd 

do 

Pacific  Coast 

Glacial  and  Loessial 

Pacific  Coast 

623 

Toxaway ..... 

River  Flood  Plains 

do 

132 

Travis... 

602 

Trinity 

do 

Wheeling 

River  FkMd  Plains 

Glacial  and  I^oessial 

River  Flood  Plains 

Glacial  and  Loeasial 

Glacial  Lake 

335 

Tun  Khannook 

Great  Plains 

Whitman... 

132 

Glacial  Lake 

Wlnk^ham     ,.    , 

335 

Tuscan 

Pacific  Coast 

WflHftnM,    . 

133 

Tuflcarora 

Glacial  Lake 

WilUston 

183 

Tyler 

River  Flood  Plains 

Pacific  Coast 

willows 

Pacific  Coast 

658 

Ijlunar  .  . 

Wilson    

Coastal  Plains 

282 

Unoorap^igre 

Underwood. 

Rocky  Mountain 

Northwest   Intermoun- 

tain. 
Glacial  and  Loeasial 

Appalachi<Mt 

Winchester 

Wind  River 

Northwest   Intermomi- 

tain. 
.  .    do 

506 

530 

tTnlon 

Wlnlook 

Padflo  Coast 

602 

Upehur 

Wtffi^hmm,   ,,, 

Piedmont 

Glacial  and  Loeasial 

Northwest  Intermoun- 

tmin. 

River  Flood  Plains 

Paoiflff  Coast    

28 

Uvalde 

River  Flood  Plains 

Grmt  Plains,. 

Worth 

133 

Vale 

Vulrimf^ 

520 

Valentine 

do 

Yasoo 

Vergennes 

Vernon 

Glacial  Lake  

836 

Great  Plains 

Yolo 

668 

Victoria 

no4|.^tal  Plains     

York 

Piedmont 

28 

Vina 

Pacific  Coast 

Glacial  and  Loeasial 

River  Flood  Plains 

Yuma............ 

Arid  Southwest 

667 

Volusia 

Zapata 

Grfiat  Plains 

434 

Wabash 
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Abemathy  silt  loam 

Riyfir  Flood  Plains 

3M 

"flty  day  loam. 

do 

368 

Acadia  silt  loam....'. 

nnMtAl  PlAlnii , ,    , , .    . 

288 

Adftm.«finesaTid..... , 

Glacial  Lake 

189 

eTAVAlTy  loaiP ,... 

do 

207 

sand 

do , 

184 

Adirondack  stony  sandy  loam. 

^ila(!lal  and  T.ofW!ial , 

140 

Agate  gravelly  loam.. . .'. 

Pacific  Coast 

717 

■Wf  jfravftllv  "ail  dv  loam 

..  .  do 

707 

Aiken  clay 

do 

M6 

day  flidobe 

do 

600 

ifltT  clav  loam 

do 

601 

stony  day 

do 

690 

Alamance  silt  loam 

Piedmont 

43 

slate  loam  ..          x.  ^  .  .....s.....  . 

do 

42 

Alamo  day  adobe 

Pacific  Coast 

644 

f  '  •>*»   clay  loam  adobe 

do 

643 

Alamosa  clay  loam 

478 

p       «a|   ^andy  loam 

do 

477 

Albany  flne  sandy  loam 

do 

471 

Albion  loam     ,.' 

do 

442 

loamy  coarse  sand 

...  do      

486 

sandy  foam 

do 

488 

AiiMn  fl^vf  sandy  loam 

Appalachian x . . . 

08 

AlltanW 

.  "do 

81 

sbajp  loam 

do 

74 

sflt  loam. - 

do   

77 

sQtyday 

do 

82 

AHowayday 

Coastal  Plains 

296 

Alluvial  soiu,  undifferentiated 

Oreat  Plains - 

464 

Altamaha  clay 

River  Flood  PWns 

374 

clay  loam 

do 

371 

Altamontloam 

Pacific  Coast 

687 

clay  adobe 

do 

697 

clay  loam. 

River  Flood  Plains 

693 

AltaVista  fine  sandy  loam 

do 

847 

loam 

...do   

364 

sandy  loam 

do 

m 

silt  Loam 

Oreat  Plains 

860 

Amarilloloam     ...       ..  s. ...........  .....  .  . 

do 

443 

sflty  clay  loam 

River  Flood  Plains ... 

443 

Amite  loam....... 

...do 

364 

sandy  loam ............... 

Pacific  Coast 

843 

Anderson  fine  sandy  loam. 

do 

710 

frravelly  toam 

do 

717 

Antelope  (uay.... 

do   

727 

day  adobe. 

Piedmont 

730 

Appling  coarse  sand  ......  x  x       ... 

do 

28 

coarse  sandy  loam. 

.  ..do 

84 

flne sandy  loam. 

do 

36 

sandy  loam... ........  X  .  ... 

do 

31 

silt  loam,  x.xxuxx  .X         u         XX.. 

Pacific  Coast 

43 

Arago  day  loam 

.  do 

640 

ArhucWe  day  loam 

.  ..do 

677 

flne  sandy  loam ..  x 

do 

667 

gravelly  foam 

..do 

673 

rravelly  sandy  loam 

....do 

666 

Gam          .™  :::     ; :;: :: 

.do 

670 

silt  loam x . . . 

nreat  Plains 

676 

ArVfi^nfivfdayx.x .x...  .  ...^.  ...  . 

do 

468 

day  loam 

....do 

463 

fine  sand 

do 

468 

flne  sandv  loam 

.  ..do 

466 

lo^m .  .  . 

do 

489 

sand 

do 

463 

silt  loam 

461 

ArmtinJiM  snty  clay  toam 

Pacific  Coast 

80 

Arnold  day  adobe....™..::::.;:;.:.:::::.:;.:::: 

do 

697 

flne  sandy  loun 

do 

686 

loam....'. 

do 

687 

•tony  loam 

River  Flood  Plains 

689 

771 


Digitized  by 


Google 


772 


SOILS  OF  THE  UKITED  STATES. 


Name. 


Soil  proTinoe. 


Paee. 


Aroostook  loam 

sandy  loam. . 

silt  loam.... 

Ashland  sat  loam 

Atholloam. 

AQbarn  day  loam 


Aoglaise  silt  loam 

Austin  fine  sandy  loam.. 

Bad  Lands 

Bad  Lands  Basins 

Bakar  ilne  sandy  loam. . . 


Bangor  loam 

sandy  loam 

stony  loam. 

Barbour  gravally  loam .. . 

silt  loam 

Birrsns 

Barron  coarse  sand 

sandy  loam 

BassettsUtyolay 

Bastrop  olay 

fine  sandy  loam. 

sandy  loam 

silt  loam 

Bates  day  loam 


sfltl 

Baxter  silt  loam 

Beach  gravel 

sand 

Bear  gravelly  sandy  loam . . 

loam 

Bearden  loam 

BeevUle  fine  sandy  loam. . . 
Bellavista  fine  sandy  loam . 

sandy  loam 

Belllngham  sUt  loam 

Belvldere  silt  loam 

Benoit  fine  sandy  loam 

Bent  da/... 
Benton  fine  s 


._  3sandvloam 

loam  adobe 

loam 

silt  loam 

stony  loam 

Berks  sandy  loam 

shale  loam 

silt  loam 

Bernardston  loam 

Berselia  coarse  sandy  loam 

silt  loam 

Beverly  fine  sand 

gravelly  fine  sandy  loam. 

sandy  gravel 

Bibb  olay 

ilne  sandy  loam 

loam 

sandy  loam 

silt  loam 

Bienville  fine  sand 

fine  sandy  loam 

Billings  day 

olay  loam 

fine  sandy  loam 

silt  loam 

siltyclay 

slltyclay  loam 

Bingham  clay  loam 

fine  sand 

fine  sandy  loam 

gravelly  sandy  loam 

loam 

sand 

stony  loam 

Birdsboro  silt  loam 

Biscoe  slit  loam 

Blacklock  clay 

loam 

sandy  loam 

Bladen  clay 

clay  loam 

fine  sand  y  loam 

sandy  loam 

very  fine  sandy  loam 


RiTsr  Flood  PUans 

do 

Great  FUhis 

Pacific  Coast 

Great  Plains 

PaclfloCkMst 

River  Flood  Plains 

....do 

Limestone , 

Great  Plains 

Northwestern  Intermountahi.. 

....do 

Glacial  and  Loessial 

....do 

....do. 


River  Ftood  PUhu 

do 

Piedmont 

Paoiflo  Coast 

do 

Great  Plains 

River  Fk>od  Plains 

do 

do 

do 

Great  Plains 

do 

do ;. 

Limestone 

Glacial  Lake 

do 

Pacific  Coast 

do 

Glacial  Lake 

Coastal  Plains 

Pacific  Coast 

do 

do 

Great  Plains 

Glacial  Lake 

Rooky  Mountain 

Great  Plains 

do 

do 

do 

do 

Appalachian 

do 

do 

Glacial  and  Loessial 

Coastal  Plains 

do 

Northwestern  Intermountain. 

do 

do 

River  Flood  Plains 

do 

do 

do 

do 

Coastal  Plains 

do 

Rocky  ICountain 

do 

....do 

do 

do 

....do 

Great  Basin 

....do 

.....do 

do 

....do 

....do 

....do... 

River  Flood  Plains 

....do 

Pacific  Coast 

....do 

....do 

Coastal  Plains 

....do 

.-..do 

....do 

....do 


354 
343 

301 
445 
» 
598 
5g7 
381 
347 
484 
464 
515 
515 
145 
138 
150 
S5S 
361 
48 
000 
663 
464 
374 
347 
343 
361 
410 
400 
400 
1(0 
210 
219 
707 
714 
202 
274 
067 
063 
620 
406 
196 
473 
396 
405 
400 
406 
4C8 
06 
74 
77 
145 
771 
288 
521 
525 
621 
374 
347 
854 
343 
361 
2S9 
274 
403 
499 
487 
491 
404 
493 
640 
537 
538 
538 
539 
537 
639 
361 
361 
644 
637 
632 
995 

sgi 

274 
364 
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Rlan^^  loam » 

RlvAr  Flood  Flainw 

364 

Boenf  flnA  iiandj  loam 

CofiRt^I  pif^iai 

274 

Bois6  loam .  .  .' 

Northwestern  Intermountain 

526 

silt  loam 

do 

528 

Boon6  flr>fl>  sand    r  - 

Oraftt  Plainn   

304 

fln6  sandy  loam t  ....... . 

do 

398 

8«ind ' r  ...T 

do 

394 

s<tndy  loam , 

do 

896 

silt  loam 

do 

406 

stony  loam 

do 

403 

BoMnuMi  sflt  loam 

Rocky  Mountain 

491 

nrii<k)(Qtt;  stony  clay  loam     

Oreat'Plains 

411 

Bradley  ooarse  sanity  loam 

Coastal  Plains 

271 

mavellv  sandy  loam 

do  

260 

sandy  loam 

do 

264 

Bron^an  flnA  sandy  loam 

...  do    

274 

jnaiT) ,../,, 

do 

282 

Bfidger  clfiy  loam 

Rocky  MoilT>tAin .    .  . 

479 

grflLVAlly  loitm 

do 

478 

Brooke  clay  loam 

T/lrnA^tone T 

105 

Allt  Inftm 

do    

102 

Brownsboro  coarse  sandy  loain 

Pacific  Coast 

684 

Buckley  loam T 

..  .  do  

612 

Riicif  nw  loavn              ...... 

River  Flood  Plains  . 

354 

B^iTjn  ftiuioam     

...  do         

361 

Cf^ijn  Ann  )iand 

Coastal  Plains 

259 

fine  sandy  loam  , .  . 

...  do         

274 

loam....' 

do 

282 

Cababaclay 

Rivflt  FkMKi  PWm  . . 

374 

fline  sand 

do 

840 

fln^  SAndy  loam 

do 

347 

loam 

..do    

364 

loamy  sand 

do 

330 

sandl 

do     

337 

sandy  loam 

do 

344 

silt  loam 

do 

363 

CAldwAii  fine  s^pdy  loam 

Northwestern  Intermountain 

624 

pravelly  foam 

do 

527 

toam ..'..... . 

do               

626 

«iit  lo^m 

...do 

628 

Oalhounclay 

R«v«f  FIO^  PjAln^ 

376 

Camas  gravelly  sandy  loam 

Pacific  Coast 

707 

sUtloam                                             

..     .do 

710 

^tnny  fnavelly  loam 

do 

716 

Cameron  clay 

River  Flood  Plains 

376 

Caneadeaclay 

Glacial  Lake 

216 

fine  sand 

do 

180 

gravelly  loam . 

do 

207 

gravelly  sandy  loam 

do 

106 

loam..' .'. 

do  

202 

silt  loam 

.  .do 

210 

Canyon  loam 

Great  Plains 

426 

Capayclay 

Pacific  Coast 

682 

clay  adobe 

do 

684 

clay  loam 

do            

676 

Cardiff  slat*  loam '..'..'." 

Piedmont 

42 

Caribou  navelly  kNon 

Glacial  and  Loessial 

166 

loam..'. 

.do  

146 

siltkMm 

do 

167 

stony  loam 

.do    

150 

Carrington  black  clay  loam 

do 

164 

clay  loain. , . ... 

.  ..do    

102 

fine  nwdy  knin 

do 

142 

gravel...'. 

do 

134 

gravelly  loam 

do 

166 

gravelly  sandy  kam 

do 

141 

Kan... : .;:.;::::::::;::: 

do 

146 

sandy  loam 

do 

138 

silt  loam 

...  .do  

167 

stony  loam 

do 

150 

Carroll  silt  loam 

.do  

157 

Caraonclay 

Great  Basin 

647 

clay  adobe 

do.. 

648 

clay  loam 

do  

547 

Castleton  s'ilt  loam 

Great  Plains 

406 

Catalpa  silt  loam 

River  Flood  Piaf«^i 

362 

silty  clay  loam 

do 

866 

Catenovia  loam 

Glacial  and  Loessial 

146 

Cecil  clay 

Piedmont 

47 

ciAyioam ,       .  . 

do      

46 

«^«ar??A  sandy  U>am . 

do 

84 

fine  smdy  loam 

do 

86 

gra\'^lly  loam 

.  ..do         .                        

41 

loam..'. 1 1. 

do.; ;.! 

88 
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OMUauid 

MUidykMun 

stony  clay 

■tony  loam 

itony  sandy  loam — 

very  fine  sandy  loam. 

Oedaradxe  clayioam 

Cballc  (Houston) 


CbaUc^Hi 
CSnndbr 


stony  loam. 


Ghartton  silt  loam 

Qiastaln  fine  sand 

fine  sandy  loam. 

Bclay 

clayioam 


siltyclay 

sllty  clay  loam 
Cbomimg  shale  loam ... 
QMoango  fine  sand 


fine  sandy  loam, 
gravelly  loam.. 


crayelly 
loam... 


sandy  loam. 


sandy  loam 

sbaleloam 

silt  loam 

stony  gravelly  loam 

CShfliter  fine  sandy  loam 

loam 

sandy  loam 

stony  loam. 


CBiMterfleld  gravelly  sandy 

sandy  loam 

Chipetaclay 

clayioam. 

Gbmobillciay 

ClaUam  fine  sandv  loam. . . 

gravelly  fine  sandy 

silt  loam 

very  fine  sandy  loam 
Clark  day  loam 


sandy  loam 

stony  loam 

GlarkBvllle  clay  loam 


fine  sandv  loam., 

gravelly  loam 

avelly  sandy 


gravelly  i 
loam 


silt  loam.... 
stony  loam. 

Ohwsonloam 

Climax  clay  adobe 

Clyde  clay 

clayioam 

fine  sand 

fine  sandy  loam. 

Kvellysand 
m 


sandy  loam 

silt  loam.... 

silty  clay  loam 

stony  sandy  loam 

Coastal  Beaoh. 

Do 

Do 

Coastal  beach  and  Dunesand 

Cohassett  silty  sandy  loam 

Coker  clay  idobe 

Colbert  clay 

clayioam 

fine  sandy  loam 

silt  loam 

stlty  olay  loam 

stony  olay 

Colby  silt  loam 

Coleman  gravelly  loam 

Colllngton  gravelly  sandy  loam . 


sandy  loam. 


SoO  province. 


Page. 


Piedmont 

....do 

....do 

....do 

....do 

....do 

Rocky  Mountain 

Coastal  Plains. 

Appalachian 

do 

Glacial  Lake 

River  Flood  Plains 

....do 

....do 

Pacific  Coast 

....do 

....do 

....do 

....do 

Appalachian 

Glacial  Lake 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

Piedmont 

....do 

do 

....do 

Coastal  Plains 

....do 

Rocky  Mountain 

do 

Great  Basin 

Pacific  Coast 

.....do 

do 

....do 

Great  Plains 

....do 

....do 

.....do 

Limestone 

do 

....do 

....do 

....do 

....do 

....do 

Pacific  Coast 

....do 

....do 

do 

do 

.....do 

.....do 

do 

.....do 

do 

do 

do 

do 

Coastal  Plains 

Glacial  Lake 

Pacific  Coast 

do 

Northwestern  Intermoontaln. 

Pacific  Coast 

Limestone 

do 

do 

do 

do 

do 

Great  Plains 

Pacific  Coast 

Coastal  Plains. 

do 

do 


29 
31 
47 
30 
33 
37 
47» 
300 
70 
73 
302 
883 
84D 
348 
738 
724 

n4 

720 

733 

74 

180 

108 

307 

106 

308 

184 

193 

300 

310 

306 

36 

38 

31 

40 

9R0 

264 

473 

471 

547 

eoo 

611 
615 
811 
410 
401 
306 
408 
106 

07 
101 

06 

08 
103 

00 
071 
S07 
315 
313 
180 
108 
187 
303 
184 
108 
310 
214 
106 
300 
210 

7sa 

733 
503 

107 
106 
07 
103 
106 
108 
437 
673 
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Name. 

Son  proviDoe. 

Page. 

Collins  silt  Vwm 

River  Flood  Plains 

962 

Ooloms flfifli nnd  .          ...          

Glaoial  and  I/oessial                        

lt7 

fLne  »^i|dy  loATO 

do 

142 

gnvol           ...           ...        

do  

134 

gravelly  sand ...,,... 

do 

136 

^ravAllv  nandv  loam 

do 

141 

loam  

do 

146 

fflMid      

do 

133 

sandy  loam 

do 

18S 

stony  w-nd r ., , .  r .  - ,  - 

do 

136 

Oolorado  clay  loam. 

Great.  Plains , 

446 

graVolly  loam 

do 

444 

suid 

do 

435 

sandy  loam , 

do 

438 

Columbia  fintk  sand        .         .       

Pacific  Coast 

703 

fine  sandy  loam. 

do 

710 

sand .....' 

do 

701 

Oolyw  silt  loam .  ^ 

Appalachian 

77 

CoiLBaaiiffa  clav                                         

...'Tdo         *. 

82 

loam 

do 

70 

shale  loam 

do 

•  74 

silt  loam 

do 

77 

Gonestoga  clay 

I^imestone  , .  x r --,,,,„- 

107 

loam      ^ .  c ..... .  ...  

do 

96 

CoogaTMOlay 

River  Flood  Plains 

376 

flno  sand 

do 

340 

flfiA  KAndy  loam . , . .      ......  . 

do 

848 

li!.^      '         

do 

366 

AAndv  InAin 

do.                                           .    .    •. 

344 

gilt  loam   . . 

..    .do 

862 

siltv  olav  loam 

do 

368 

Conglorperate . 

Arid  Southwest 

672 

Conowingo  olay 

Piedmont 

47 

Conway  silt  loam 

AppaJftchian. ---r-,-, 

77 

Copalis  olay  loam 

641 

Oonnille  flnn  JKundv  loam 

...  .do 

710 

sandy  loam .....  ..^,.  .  .x. ............. 

do 

704 

siltloam '.. 

do 

719 

silty  clay  loam 

do 

722 

flomlnv  flnc^'sand'T  loam                                   .  . 

do 

636 

KraveUy  loam 

do 

639 

loam 

do 

637 

CVwralltos  loam 

do 

671 

Cossaynna  fine  sandy  loam. , 

Glacial  and  Loessial 

142 

stony  loam 

do 

160 

Cottonwood  loam 

Great  Plains 

401 

CozTiUeolaY 

Coastal  Plains 

295 

olay  loam . 

do 

292 

oos^M  sandy  loam 

do 

271 

ftne  sandy  foam 

..    .do 

275 

sandy  loam. 

do 

265 

siltloam . 

do 

288 

vBTy  flno  sand...      .......^ 

....ido 

262 

yarv  flna  HAndy  loam 

do 

280 

Crawfordolay .....    ............. 

GrpAt  PlaHw ... 

413 

clay  loam ...                              ... 

do 

410 

craVeiiy  loam.. 'Ill'"  "![.." 

do 

404 

loam                                          .  .... 

do 

401 

silt  loam 

do 

406 

siltv  olay  loam                               .... 

do 

412 

stony  clay 

do 

415 

stony olav loam...                            ..  .. 

do 

411 

Crockett  olay  foam  ....    .      .           .      .... 

Coastal  Plains 

292 

fine  sandv  loam .                      

do 

275 

gravelly  loam 

do 

286 

do 

282 

Crowley  silt  loam 

do 

288 

Colven loam ,     .  .... 

Glacial  and  Loessial 

146 

stony  loam... 

do 

160 

CnmbArlAnd  elav  loam 

River  Flood  Plains 

871 

fine  sandy  loam 

.do...                       

848 

eravellv  loam 

do 

859 

loam  . 

do 

855 

sandy  loam ..........  . 

do 

844 

silt  loam '. 

do 

862 

Costerloam 

Pacific  Coast 

620 

siltloam  .                              i 

.do                        

631 

T^allas  coarse  sandy  loam 

do 

608 

Panvflle  clay  loam  adobe 

do 

680 

Daolton  clay  adobe 

do 

697 

clay  loam 

do 

692 

loam 

do 

588 

sandy  loam .    ...... 

do 

^ 

stony  olay  loam x  »  11 

do 

598 

Decatur  cberlv  loam 

Limestone ...- 

100 

cJ»y 

do 

107 
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Bofl  provliice. 

Pi««. 

Decatur  clay  loam 

LimestoiM ..... 

US 

loaiD..... 

do 

98 

silt  loam 

do 

102 

silty  clay  loam  .             

.do...                       

106 

stony  loam 

do 

99 

stony  silt  loam 

do 

104 

DflerrFlat  flue  sand v  loam. 

Nortb'westem  Intermountain 

SM 

Dekalb  clay........'. 

Anpalachian 

82 

clay  loam 

do 

79 

fine  sandy  loam 

do 

66 

ffravoUy  loam 

do 

73 

Ea^:.?^":::::::::::::::::::::::::::: 

do 

70 

loam  V  sand 

...  .do 

6S 

sand 

do 

64 

sandy  loam 

...do 

66 

shale'loam 

do 

75 

silt  loam 

do 

77 

sllty  clay  loam 

do 

80 

stony  loam 

.  ...do 

73 

stony  sand , 

do 

65 

stony  sandy  loam 

...do 

67 

stony  silt  loam 

do 

78 

Derby  loam 

Great  Plains 

436 

Diablo  day  adobe 

Paclflo  Coast 

597 

clay  loam  adobe 

.      .do 

6M 

loam 

do.* 

588 

Doda'CTflift  silt  loam ,  t  - - . ,  -  -  - 

flreat  Plains r ,  .  r . , r ^ ...... . 

406 

Doty  silty  clay  loam 

Pacific  Coast 

722 

Dover  fln<^  sandy  loam 

Glacial  and  Loessial 

142 

loam 

do 

146 

stony  loam 

.    ..do 

150 

stony  sandy  loam 

do 

140 

Dnblin  clay  adobe 

Pacific  Coastx. ....      

684 

day  loa  m 

do 

678 

clay  loam  adobe...  .            

.do 

680 

loam 

do 

671 

Duneeand 

Glacial  and  Loessial 

164 

Do 

Glacial  Lake 

219 

Do 

Great  Basin 

554 

Do 

Great  Plains 

464 

Do 

Northwestern  Intermountain ......  r 

530 

Do 

Pacific  Coast 

733 

Dnnffnnmn  flne  sandy  loam... 

..  .do...             

687 

silt  loam 

do 

075 

Dunkirk  clay .... 

GlacialLake 

216 

clay  loam ! 

do 

212 

coarse  sand                         

.do 

188 

line  sand 

do 

190 

flm^  sandy  loam...             ... 

,      .do 

199 

gravel ! 

do 

187 

srayelly  loam .                    

.    .do 

207 

pnyelly  sand 

do 

187 

ffrayelly  sandy  lo^m .         .        ... 

..      .do 

196 

loam 

do 

202 

sand 

.do 

184 

sandy  loam 

do 

192 

shale  loam 

.do 

200 

silt  loam 

do 

210 

silty  day  loam                             .  . 

.do 

214 

stony  clay 

do 

218 

stony  loam  ...                              .... 

..  .do 

205 

Dnnn  lean  day.,  ...       .  .    .    .       

Pacific  Coast 

683 

Dnnniiiff  clav'. t 

Riyer  Flood  Plains 

375 

day  loam 

do 

371 

sand 

....do 

337 

Durant  clay . . 

Coastal  Plains 

295 

fine  sand 

do 

259 

fine  sandy  loam 

.do 

275 

loam 

do 

288 

sand  . .                                          

..    .do 

258 

very  fine  sandy  loam 

do 

280 

Durham  ooame  sand 

Piedmont 

29 

coarse  sandy  loam 

do 

35 

fine  sandy  ioam.  .                       

..  .do 

36 

*!    sandy  loam 

do 

32 

Dutchess  loam 

Glacial  and  Loessial 

146 

silt  loam.  . 

.do 

157 

shale  loam 

...do 

153 

sllty  clay  loam  . . 

.do 

161 

slate  loam '.'. ^ 

do 

154 

stony  loam ... 

.do 

151 

Duyal  fine  sand 

Coastftl Plains..  .                

269 

fine  sandy  loam 

.do 

876 

loam 

do 

282 

sandy  loam 

do 

Sli 
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K&me. 

P«g«, 

Easton  loam .           

Glacial  and  Loessial 

146 

Ebcvs  sandv  loam                                             . .  . 

Pacific  Coast 

619 

Edeemont  silt  loam 

Piedmont 

43 

Rdnft clay  loam 

Coastal  Plains 

292 

fine  sandv  loam ,.,,-,-- ^ 

do 

275 

loam 

do 

282 

Eld  sUtv  clav  loam            

Pacific  Coast 

722 

Elder  fine  sand 

do 

703 

ffravellv  fine  sandv  loam                    

....do 

712 

silt  loam    

do 

719 

siltv  clav  loam                 

....  do 

722 

Eldorado  stonv  loam 

Great  Plains 

408 

Elk  clay                                                  . .    ...... 

River  Flood  Plains 

375 

fine  sandy  loam 

do 

348 

loam 

do 

356 

»iUl<>ftm 

do 

362 

Elkton  fine  sandv  loam 

Coastal  Plains - 

276 

loam 

do 

282 

sandy  loam 

do 

265 

silt  loam  t 

do 

288 

EUisciayVi^::::::::::::::::::::::::::::::::: 

do 

295 

Elma  Fravellv  sandv  loam 

Pacific  Coast 

707 

loam 

do 

714 

Elmwood  loam    

Glacial  Lake 

203 

Elsinore  fine  sandy  loam 

Great  Basin 

552 

ii^and 

....do 

551 

Empire  clay  loam 

Pacific  Coast 

641 

fine  sand 

do 

631 

fine  sandy  loam 

do 

636 

EnRiewood  fine  sandv  loam 

Great  Plains 

398 

loam 

do 

401 

sandy  loam      

....  do 

896 

sflt  loam 

do 

407 

Ephrata  fine  sandy  loam 

Northwestern  Int^ermonntaln 

504 

sandy  loam 

do 

504 

stonv  fine  sandv  loam. . 

...    do  

504 

Eppine  silt  loam 

Great  Plains 

407 

Esparto  clav 

Pacific  Coast 

682 

clay  loam 

do 

678 

1  oam 

do 

671 

E vnns  fine  sandy  loam 

do 

710 

Everett  coarse  sand 

do 

604 

fine  sandv  loam 

do 

609 

prav«lly  loamy  8iind 

do 

608 

£ravellv  sandv  loam 

.  .  do 

607 

loam 

do 

.  612 

loamy  sand    

...  do 

604 

sandy  loam 

do 

606 

sUtloam 

.  do 

615 

stony  loam 

do 

613 

stonv  sandv  loam ... 

do           

607 

Ewaiina  day  adobe 

Northwestern  Tntermonntain 

530 

Exeter  sandfy  loam 

Pacific  Coast 

663 

Fallon  fine  mndy  loam 

Great  Basin 

552 

loam ' 

do 

553 

Fancher  fine  sandy  loam 

Pacific  Coast 

667 

Fargo  clay '. 

Glacial  Lake 

216 

clay  loam.... 

do : 

213 

fine  9and 

do 

190 

fine  sandy  loam 

do 

199 

gravelly  loam. 

do 

207 

Kravellv  sandv  loam 

....  do 

196 

loam 

do 

208 

sand 

.  ..  do 

185 

sandy  loam. 

do 

192 

silt  loam 

...  do 

210 

Farmington  loam 

Glacial  and  Loessial 

147 

siltl<Mkm 

....  do 

157 

FayetteviUe  fi ne  sandy  loam 

Appalachian 

68 

loam       ' 

do 

70 

stony  loam 

do 

73 

Feather  loam...  r... ^. 

Pacific  Coast 

714 

sQtloam.. 

do 

719 

FeUdasUtloam 

do 

719 

Finney  fine  «»ndy  loam 

Great  Plains r 

435 

'  loam ' 

do 

427 

sandy  loam 

do 

425 

Flushing  loam 

Olacfal  and  T-oemW 

147 

Fort  Collins  loam ., 

GrnAt  Plains 

401 

Fort  Payne  clay  loam 

Limestone 

105 

Fox  fine  sand .'. 

Glacial  Lake 

190 

fine  itandy  loam 

....  do 

199 

gravelly  loam                                   r 

do        .                                 

307 

graveOy  sandy  loam 

....ido :......-. ! 

196 
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P^ 

Tffiz  loftm 

Gladal  Lalr^     

ao3 

nod 

do 

185 

sandy  loctn .......... 

do 

192 

silt  loam 

do 

211 

Fowler  siltv  cIat  loam 

Great  Plains 

447 

River  Flood  Plains 

3SS 

Trankfltown  stoDT  loam 

Limestone 

99 

Frano  coarse  sand 

Pacific  Coast 

661 

fine  sand             ...........r-... 

do....^ 

662 

flna  saody  loam 

do 

668 

loam       " 

do 

^1 

loamy  ooars6  saod 

do 

661 

smid ' 

do 

659 

sandy  loam 

do 

663 

}Moclay...r 

River  Flood  Plains 

375 

fine  sandy  loam 

do 

34S 

loam  . . .  r *. 

do 

S55 

silty  clay  loam 

do 

368 

Fnilta  fine  sandv  loam                        ............ 

Rocky  Mountain 

477 

loam 

do 

478 

Qadsden  loam 

Coastal  Plains 

2S3 

mnd r  - . . . .  , , .  1. . . . . 

do 

253 

sandy  loam.         .    .         

do 

265 

OftfiuMfvine sand  .  ... 

do 

353 

r^iiA^fn  clay  loam 

Rooky  Moniftain 

492 

fine  sandy  loam 

do 

4S7 

gravelly  (oam 

do 

490 

silt  loam                       

do 

491 

Qannett fl"** sand  ..... 

OwnAtPlAfnu.^-     

437 

.   ...do 

407 

silty  clay  loam 

do 

412 

(taiesw  clay  loam 

Rlvfir  Flood  plains ,     . 

371 

fine  sand    

do 

340 

flnf>  sandy  loam 

do 

34S 

loam  .    '    .        . 

do 

355 

aand 

do 

337 

sandy  loam ........  ^ 

do 

344 

s^al^  loam 

do 

360 

silt  loam 

do 

362 

silty  clay  loam  .          .... 

...do 

369 

very  fine  sandy  loam 

do 

SS2 

do 

375 

OwiK*^in'»slltloam..................  ...    .... 

Piedmont 

44 

Oera'd  «rtU  loam. ......      ...    ...    ...    . 

OreatPlalna 

407 

Oiladay 

Arid  Southwest 

572 

day  loam 

do 

571 

fln?  sand 

do 

570 

Awf  "andy  loam 

do 

570 

loam ....'. 

do 

571 

M\t  Joftm 

do 

sn 

Qlmdale  day  loa»« 

do 

S68 

flf^p  nandy  loajn 

do 

566 

gravelly  ibam 

do 

567 

do 

566 

sand 

do 

665 

■andy  loam , . 

do ,,...'.'.'.,... 

666 

silt  loam 

do 

567 

Qknn  g^av^Uy  loai" .........    .......... 

<V>fti^4ii  Pia^n" ,   . 

286 

Ibam . .'. 

do 

2S3 

sandy  loam 

do 

266 

QloooMter  fine  "andy  loam ... 

Olarlal  and  TiOenlal. 

143 

loam r , 

do 

147 

sandy  loam ...  x ......... .  . .      ...... 

do 

138 

■tony  ftne  windy  loam 

do 

144 

stony  loam.....' 

do 

151 

■ioriy  mndy  loam 

do 

140 

Ool%d  fln<^  "ancly  loam 

noa«tal  Plains 

276 

fravelly  sandy  loam 

do .1. ..;...!. ;.!.;:;;;. 

269 

Orady  ffn^  «aT>dy  loam ,, 

do 

276 

loam 

do 

283 

Grand  flp<^  sand 

Rocky  Mountain. .............  .  . 

484 

loam. 

.....do....................  ...  ... 

486 

■andy  foam , 

do '.!..!.'. 

485 

irilty  clay  loam 

do 

493 

OraiiTille  coarse  sandy  loam 

Piedmont 

35 

flff»  n^ndy'lnnm  ..,.    ,         ,             ..,    . 

do 

96 

irravelly  loam 

do 

41 

Qravelly  soils.  undtflerontlatcKl 

Coastal  PlaJnf 

301 

drayann  day  Inam 

do 

298 

Gre^nsbiirg sandy  loam ..    ..... 

Great  Plains 

439 

Greenville  clay 

Coastal  PlalnSb 

296 

day  kittm 

do - 

203 

do '....'...'. 

2S8 

coarse  sandy  loam. .... 

do 

271 

fln«  sand 

do 

260 

fine  sandy  loam 

do 

276 
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Page. 

OrMHTtlle  gmvelly  clay  loam 

Coastal  Plains 

28a 

pnvelly  loam 

do 

ss 

gravelly  mn(ly  loam 

do 

26ft 

do 

28a 

loainy  ntaid 

do 

26fi 

•wiKly  loam 

do 

20& 

OridW  1oiw«    .'      

Pacific  Coast 

714 

sandy  loam 

....do 

704 

irflty  clay  loam 

do 

722 

OrltRn  clay'     .' 

Flvw  Flood  Plainfl 

37fi 

f^nfn  flu*  nnd ....r.. ....,-.,., - 

Coastal  Plains 

260 

gravel! vtfandy loam........  . 

do 

27a 

miK^y  foam. . .'. ,....., 

do 

266 

stony  sand , , . . .  - 

do 

266 

stony  sandy  1mm 

do 

26a 

Gpthrlfl  clay ...'. ^ , 

Limestone 

107 

<riHloai« . 

do 

102 

Qypsam 

Arid  Southwest 

573 

Do -. 

"Rnclry  MoiiTlt^in, 

40& 

107 

"             clay  loam 

do 

106 

fine  inndy  loam ... 

do 

07 

loam '.  r  ..,-.,.  n  .  - , ,  - 

do 

9B 

sandy  loam 

do    

9a 

slit  loam 

do 

109 

stony  olav 

.do 

108 

stony  loam 

do 

100 

HambniF  silt  loam 

Glacial  and  Loessial 

168 

TTi^miifi  flUit  loam 

Kivpr  Flood  P^aiti" 

363 

fTf^miVinf^d  'rtH  loam 

Coastal  Plaln*^ 

28ft 

HancevlUe  flu*  «wndy  loam 

APDalaoJilan 

68 

loam. . . . .' 

do 

70 

silt  loam 

do 

77 

stony  loam 

do 

72 

^nfifior^  clay  loam 

Pacific  Co««t 

67a 

cottrw  sand 

do 

661 

coarse  "andy  loam. ........  .  .  ... 

do 

666. 

flne  «aT>d.  t  .' . ........ 

do 

662 

fine  sandy  loam. 

....do 

668 

loam ....'. 

do 

671 

MSd:::::::::;:::::::::::::::::::::::::: 

do 

65ft 

sandy  loam 

.do 

66a 

rtltloam 

...do., 

67fll 

TT^nnfh^l  «Ilt  loam 

Great  Plain* 

407 

Hari«^y  iMidy  loam 

C>>A"lai  PiafTm   . 

266 

HartfoiTl  "fwdy  loam. 

Glacial  Lake 

in 

very  fine  -fandy  loam . . 

...do 

201 

Hflomnstead  rraveil v  loam 

Glacial  Lake 

208 

loam 

Ho 

20a 

Henderson  stonv  clav l  Ooastal  Plains 

29a 

Hermosa  loam ...    . .  i  n«»at  Piain«                                         .  _ 

401 

Hemdon  stony  loam 

Hesson  clay  loam 

Piedmont 

40 

Piu«lflRCMat 

641 

Hoffman  COf^rw*  "finiiy  ioam HnojitAl  Plftlnfl ...    _    _ 

372 

fine  sandy  loam 

sandy  Loun 

do 

276 

do 

265 

TTolUs  stony  loam 

Glacial  and  Loesaial 

161 

Holly  clay  1oa»:n ....... 

River  Flood  P»Rin« 

873 

fln^  nanriy  loam 

do 

348 

loam ....'. 

.do 

355 

KlHYoani 

do 

86a 

Hollywood  clav 

Limestone .  .      . 

107 

clay  loam 

do 

105 

Hoi'ton  flne  "andy  loam 

Fiver  Flood  P»alT»?« 

34ft 

graveUy  sandy  loam 

do 

346 

lofun . .'. ' 

do 

355 

«flt  loan*. 

do 

36a 

silty  clay  loam 

....do 

a6ft 

Holyoke  stony  Imm 

Glacial  and  Loessial 

151 

Honcnt  loam.'. 

Pacific  Coast 

714 

Honeoye  stony  loam 

Glacial  T^ke... 

206 

Hoofldc  coarae  sand 

do 

188 

flue  sand                   

do 

19a 

gravel 

do 

187 

gravelly  loam. 

do 

208 

flfraveliy  sandv  loam 

do 

196 

gravelly  aanayioam 

do 

2031 

sandy  loam. 

do 

in 

iriH  hf^m 

do 

211 

HoqQfaim  day  loam .......    .      .    ........... 

Pacific  Coast 

641 

Hodston  black  clay 

Coastal  Plains 

296 

clay 

do 

29a 

day  loam 

do 

aaa 
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fioaston  ADA  sandy  loam.. 

graTeUyclay 

loam 

ston/clay 

Hudaon  clay  loam 

fine  sandy  loam... 


sandy  loam 

sUtloam 

Huntington  clay 

clay  loam 

fine  sand 

fine  sandy  loam., 

gravelly  loam.... 

loam 

sandy  loam 

silt  loam 

sllty  clay 

sil^  clay  loam... 
Hutchinson  gravelly  loam 


igraveL 
loam. 


Hyde  clay 

fine  sand., 


sand 

sUtloam 

very  fine  sandy  loam.. 

Iberia  clay 

sUtloam 

sllty  clay  loam 

imperial  clay 

clay  loam 

sand. 


sandy  loam, 
nd.. 


tndloflnes 

fhie  sand  V  loam 

gravelly  loam 

sand 

Iredell  clay  loam 

coarse  sandy  loam.. 

ISne sandy  loam.... 

loam 

sandy  loam 

stony  loam 

stony  sandy  loam. . 

Jackson  loam 

Johnston  loam 

Jordan  clay 

clay  loam 

fSnesand 

fine  sandy  loam.... 

loam 

sandy  loam 

Judson  fine  sandy  loam . . . 
aval 


gravel 
foam. 


sUtloam 

KalmJaday 

coarse  sand 

fine  sand 

fine  sandy  loam., 


sand 

sandy  loam 

^  sUtloam 

Kelso  sllty  clay  loam 

Kewaunee  clay  loam 

fine  sandy  loam.. 
"  rloam 


gravelly  I 
loam 


stony  loam...... 

Kildeerloam 

torklandclay 

sUty  clay  loam... 
Elrkwood  silty  clay  adobe. 

Klamath  clay  adobe 

fine  sandy  loam.. 

.  loam 

Knox  fine  sand 

fine  sandy  loam 

.         sand 

Knox  sandy  loam 

siltloam 

t4U!aalne  day  loam 


Boil  province. 


P»n. 


Coastal  Plains 

do 

do 

do 

aiaoialLake 

do 

do 

do 

do 

River  Flood  Plains 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Northwestern  Intermountain.. 

do 

Coastal  Plains 

do 

do 

do 

do 

do 

River  Flood  Flahis 

do 

do 

Arid  Southwest 

do 

do 

do 

do 

do 

do 

do 

Piedmont 

do 

do 

do 

do 

do 

do 

River  Flood  Plains 

do 

Great  Basin 

do 

do 

do 

do 

do 

Glacial  and  Loeasial 

do 

do 

do 

River  Flood  Plains 

.....do 

....do 

-...do 

....do 

....do 

....do 

....do 

Pacific  Coast 

Glacial  and  Loessial 

....do 

....do 

....do 

....do 

Great  Plains 

....do 

....do 

Pacific  Coast , 

Northwestern  Intermountain.. 

....do 

....do 

Glacial  and  Loessial 

....do 

....do 

....do 

....do 

Coastal  Plains 


m 

383 
2» 

213 
19» 

as 

192 
2U 
376 
372 
3« 
349 
359 
356 
344 
363 
378 
363 
515 
515 
296 

an 

2S3 

m 

390 
280 
376 
383 
30 
SS2 
581 
560 
tfl 
565 
5fi6 
567 
565 
45 
35 
36 
38 
32 
« 
33 
35S 
358 
553 
SS3 
551 
552 
553 
553 
143 
134 
147 
158 
378 
33S 
340 
S4» 
SS6 
3S7 
344 
363 
728 
163 
143 
155 
147 
151 
«2 
414 
4U 
OBS 
C30 
SSI 
526 
117 
141 
134 
138 
168 
293 
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LackawBxma  loam 

afltloam 

sllty  clay  loam... 

stony  loam 

La  CrosBe  fine  sandy  loam 

sandy  loam 

silt  loam 

sUty  clay  loam 

Lahontanclay 

clay  loam 

fine  sand 

fine  sandy  loam 

gravelly  loam 

sandy  loam 

stony  sandy  loam... 
Lake  Charles  fine  sandy  loam. 


Lamar  loam.. 

Lancaster  fine  sandy  loam 

Landrv  silt  loam 

Langei  fine  aandy  loam 

loam 

Lansdale  silt  loam 

stony  loam 

Laramie  fine  sandy  loam 

gravelly  sandy  loam., 
Laredo  clay 

day  loam 

silt  loam 

siltyclay 

ffflty  clay  loam 

Laaderdale  stony  clay 

Laurel  fine  sand 

fine  sandy  loam 

loam 

sandy  loam 

Lauren  fline  sandy  loam. 


gravellv  coarse  sandy  loam, 
'loam 


sandy 

silt  loam 

Leaf  fine  sandy  loam 

Lebanon  silt  loam 

stony  loam 

Leon  coarse  sand 

fine  sand 

sand 

Leonardtown  loam 

Leslie  clay 

Leadngton  silt  loam 

Lickdale  clay  loam 

shale  loam 

stony  loam 

Lidgerwood  fine  sandy  loam 

Lincoln  clay  loam 

fine  sand 

fine  sandy  loam 

loam 

sandy  loam 

very  fine  sandy  loam. . . 

Link  clay  loam 

Lintonia  fine  sand 

fine  sandy  loam 

silt  loam 

Llvermore  clay 

clay  loam 

fine  sandy  loam 

gravelly  sandy  loam. 

loam 

silt  loam 

silty  fine  sandy  loam. 

Livingston  loam 

silty  clay  loam 

Lockportday 

fine  sandy  loam 

stony  loam 

Locust  silt  loam 

Lomaltoclay 

fine  sandy  loam 

loam 

Ijocdsa  day  loam 

fine  sandy  loam 

"  r  sandy  loam 


gravelly  a 
loam 


sandy  loam.. 

silt  loam 

slate  loam... 


Glacial  and  Loessial 

.....do 

do 

.....do 

River  Flood  plahis 

do 

.....do 

do 

Great  Basin 

do 

do 

.....do 

do 

.....do 

do 

Coastal  Plains 

do 

do 

Great  Plains 

Coastal  Plaims 

Northwestern  Intermountain.. 

do 

Piedmont 

do 

Rocky  Mountain 

do 

River  Flood  Plains 

do 

do 

do 

do 

Coastal  Plains 

Great  Plains 

do 

do 

do 

Padfic  Coast 

do 

do 

do 

River  Flood  Plains 

Great  Plains 

do 

Coastal  Plains 

do 

do 

do 

Great  Plains 

Gladal  and  Loessial 

Appalachian 

do 

do 

Glacial  Lake 

Great  Plains 

do 


.do. 
.do. 
.do. 
.do. 


Northwestern  Intermountain. 

River  Flood  Plains 

do 

do 

Padfic  Coast 

.....do 


do 

do 

do 

do 

do 

Glacial  Lake... 

do 

do 

do 

do 

Limestone 

Coastal  Plains. 

do 

do 

Piedmont 

do. 


.do. 
.do. 
.do. 
.do. 
.do. 


147 
158 
102 
Ifil 
340 
344 
363 
3fl9 
547 
547 
544 
546 
546 
545 
548 
276 
284 
284 
308 
289 
524 
526 
44 
40 
487 
486 
376 
872 
364 
870 
860 
200 
454 
457 
450 
455 
710 
706 
705 
710 
340 
440 
443 
258 
260 
258 
284 
414 
158 
70 
75 
72 
100 
462 
454 
457 
450 
455 
458 
520 
340 
340 
364 
728 
725 
710 
707 
714 
720 
713 
203 
214 
216 
100 
206 
103 
206 
277 
284 
48 
37 
34 
38 
83 
44 
42 
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P««^ 

{.nflrln  clftT                                              

Coastal  Plains 

2B6 

fln6  sand  

do 

260 

flnA  aftiirlv  loAin 

do      

777 

gnvolly  iMm r 

do 

2HR 

erAvellv  sAiidy  loum 

do '. 

370 

loani 

do 

2M 

mnd 

do 

253 

nndy  loam                                

do 

266 

irflt  loam  

do 

29 

V.vtiHAn  flnA  mnH  V  InAm                                       

Pacific  Coast 

610 

gravelly  loam 

do 

614 

sandy  loam 

do 

006 

silt  loam     . 

do 

615 

If a^A  l^nrl  ,                                                        

S 

Do     .  ..           .           

OUtdai  and  toeasial 

164 

Madera  clay  loam 

Pacific  Coast 

641 

ooanw  sand                                 r  - 

do 

Qi 

fine  sandy  loam . r 

do 

636 

gand r  -  r  r  - 

do 

6S0 

sandy  loam           .         

do 

62 

If anche6t4r  fine  sand .,,, -, 

Ola^laJ  I<ake    

190 

sandy  loam                 

do 

IS 

Manhattan  ifnt  logm 

Rocky  Mountain ,  . , 

4S0 

If  ankato  loam 

<^lantal  lAke 

203 

sand , r 

do 

185 

sandy  loam 

do 

10 

Manor  loam , 

Piedmont 

38 

stony  loam... .. ..  ,.  ». 

do 

« 

MaDleton  navellv  loam  

Gladal  and  Loessial 

155 

Marciue  Hay  loam .  

Pacific  Coast 

725 

If  aricoxm  clav  loam  adobe. 

do 

660 

flne  sandy  loam . 

do 

668 

gravelly  loam 

do 

673 

mvAlIy  wn<j| ,.,....  T  -  - 

do 

660 

tbam  adobe 

do 

674 

sand 

do 

6» 

sandy  loam ...                        

do 

664 

Marion  5f It  loam 

oia^al  and  Lofwial 

158 

Marsh 

Glacial  Lake 

219 

Do 

River  Flood  Plains 

ISO 

Marsball  bifi^fr  day  lo^m  .  .            

Oladal  and  Loessial 

164 

flne  sand' .  ^  ^ . . 

do 

137 

flne  sandy  loam , 

do 

M3 

loam  ...J. .         

do 

W 

sandy  loam , 

do 

138 

silt  loam 

do 

158 

MarysvJUe  sill  loam 

pftolflc  Coast ...  X  X 

720 

Matlamnskeet  fine  sand  .                            .  x .  . . 

Coital  Plai'iS , ,_.-,--.,--. 

260 

fine  sandy  loam     .  *  ..^^...x.... 

do 

277 

fffU  loani : . . . .    '    

do 

» 

▼ery  flne  sandy  loam ^ . 

do 

280 

MavAiick  clay  loam 

do 

202 

loam 

do 

2M 

Maywood  fine  sandy  loam 

Pacific  Coast 

710 

gTav«»iiy  sandy  loam 

do 

ns 

foam .  /. ". 

do 

715 

silt  loam 

do 

720 

sllty  clay  loam 

do 

73 

Meadow .'.....' 

Arid  Southwest 

572 

Do 

Grmt  Basin    .  .  . 

564 

Do 

Northwestern  Intermountaln 

530 

Do 

Pacific  Coast.                  

732 

Do 

River  Flood  Plains 

380 

Mecklenburg  clay  loam 

Piedmont 

46 

loam .... 

do 

SO 

sandy  loam 

do 

32 

Medford  clay  adobe 

Pndflo  Coast .. 

684 

flnA  sandy  loam 

do 

068 

gravelly  clay  loam 

do 

670 

gravelly  fine  sandy  loam 

do 

001 

loam 

do 

671 

Meigs  day  loam 

Appalachian 

70 

PaclfloCoast 

506 

clay  loam  adobe 

do 

SM 

fine  sandy  loam 

do 

586 

loam ^. 

do 

588 

tuLn^y  loam 

do 

582 

siity  Rifiy  loam X . . . . .  X . . 

do 

SOI 

if  emphis  silt  loam 

Oladal  and  Loessial 

150 

if  eroed  sllty  clay  loam ; 

Padflo  Coast 

723 

Merrimacobarse'sand 

Oladal  lAk* 

188 

coarse  sandy  loam 

do 

107 

fln^  sandy  loam 

do 

100 

grfivAiiy  sftndy  loam 

do 

196 

i»nd..r 1 

do 

181 
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Pagft. 


If  errlmao  sandy  loam . 

silt  loam 

ICesa  clay  loam 

fine  sandy  loam., 
"  rioam 


Meyer  clay  adobe 

sUty  clay  loam 

ICiaxni  clay  loam 

fine  sand 

fine  sandy  loam 

gravel 

gravelly  loam 

gravelly  sandy  loam. 

loam 


sand. 

sandy  loam 

sUtloam 

Miller  clay 

fine  sand 

fine  sandy  loam 

loam« 

siltiaam 

siltyday 

very  fine  sandy  loam 

Mocho  fine  sandy  loam 

'  r  fine  sandy  loam. 


sandy  loam 

Modesto  clay  loam 

>     -J     loam 

Mohawk  clay  loam 

H«         loam 

«u«         siltloam 

Molenasand 

Monroe  silt  loam 

Montalto  clay  loam 

^.  stony  loam 

Montesano  clay  loam 

silty  clay  loam. 

Montevallo  shale  loam 

stony  loam.... 

Montrose  day 

^  Wl         sandy  loam 

Morrison  clay  loam 

fine  sandy  loam.. 


sand 

sandy  loam 

stony  loam 

W  stony  sandy  loam. 

Morse  day 

Morton  clay 

clay  loam 

fine  sand 

fine  sandy  loam 

gumbo 

Bloam 
sUtloam. 


B         stony  loam., 
oscowloam. 


lioshannon  clay 

fine  sandy  loam.. 


siltloam... 

Muck 

1^    Do 

&    Do 

■    Do 

Muck  and  peat 

Muck  and  swamp 

Murrill  clay  loam 

siltloam 

Myatt  clay  loam 

fine  sand 

fine  sandy  loam. 


sandy  loam 

0       siltloam 

Nasel  gravelly  day  loam . 


siltyday. 
aylor  silt  loam. 


Nay , 

Meal  day  adobe 

fine  sandy  loam, 
ii     siltyday  loam.. 


Glacial  Lake 

do 

Rocky  Mountain 

do , 

do 

do 

Pacific  Coast 

do 

Glacial  and  Loessial.. 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

River  Flood  Plains  .. 

do 

do 

do 

do 

do 

do 

Pacific  Coast 

do... 

do 

do 

do 

do 

Gladal  and  Loessial. . 

do 

do 

Piedmont 

Coastal  Plains 

Pledmon^t 

do 

Pacific  Coast 

....do 

Appalachian 

do 

Coastal  Plains 

....do 

Appalachian 

do.. 

....do 

....do 

....do 

....do 

....do 

Coastal  Plains 

Great  Plains 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Northwestern  Intermountain. 

River  Flood  Plains 

....do 

....do 

....do 

Coastal  Plains 

Glacial  and  Loessial 

Glacial  Uke 

River  Flood  Plains 

Pacific  Coast 

Appalachian 

Limestone 

....do 

River  nood  PUhis 

....do 

....do 

....do 

....do 

....do 

Pacific  Coast 

...do 

Northwestern  Intermountain. 

Pacific  Coast 

....do 

-...do 


198 
211 
482 
488 
490 
489 
684 
676 
163 
137 
143 
135 
166 
141 
148 
134 
138 
169 
876 
340 
349 
366 
364 
879 
862 
711 
712 
716 
706 
678 
671 
163 
148 
159 
29 
289 
46 
40 
641 
642 
76 
72 
286 
266 
80 
68 
71 
64 
66 
72 
67 
296 
414 
410 
396 
398 
416 
402 
407 
403 
602 
876 
849 
356 
364 
300 
164 
219 
380 
732 
83 
106 
108 
872 
340 
849 
337 
344 
864 
728 
729 
616 
780 
711 
723 
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NanM. 


SoUprorinM. 


ph^ 


Neosho  tflt  loom. 
Newton  floe  sand 
Norfolk  day  loam 


ooane  sandy  loam  — 

flneaand 

fine  sandy  loam 

gravel 

Kravellyloam 

gravelly  sand 

gravelly  sandy  loam. . 

loam 

loamy  sand 

sand 

nndyloam 

sUtloam 

very  fine  sand 

very  fine  sandy  loam . 

Norman  day  adobe 

Nneoes  fine  sand 

Nonda  stony  loam 

OoUocknee  clay 

clay  loam 

fine  sandy  loam... 

loam 

sand 

sUtloam 

Oktibbefaaclay 

clay  loam 

fine  sandy  loam... 

sUtloam 

Olivier  sOt  loam 

silty  day  loam 

verv  fine  sandy  loam. . . 

Olympic  day 

day  adobe 

clay  loam 


sUtloam 

sUty  day  loam 

stony  loam 

stony  day  loam 

Ondawa  fine  sand 

sUtloam 

O'NeUlnaveUyloam 

loam 

Ontario  fine  sandy  loam 

graveUyloam 

graveUy  sandy  loam 

loc^m 

sUtloam 

stony  loam 

OoUticsand 

Oiangebarg  coarse  sand 

coarse  sandy  loam. . . 

fine  sand , 

find  sandy  loam 

graveUy  sandy  loam. 

sand 

sandy  loam 

Ormanday 

Orono  fine  sand 

fine  sandy  loam 

graveUy  sandy  loam , 

sUtloam 

silty  clay , 

Ortlngloam , 

Osage  day , 

fine  sandy  loam 

sUtloam , 

sUty  clay  loam 

OMge  very  fine  sand , 

very  fine  sandy  loam , 

Osgood  fine  sandy  loam , 

Oswego  fine  sandy  loam 

sandy  loam , 

sUtloam , 

sUty  day  loam , 

Overwash , 

Oznard  day  loam , 

clay  loam  adobe 

fine  sandy  loam , 

graveUyloam , 

loam , 

sand 


River  Flood  Plains . 

Olaclal  Lake 

Coastal  Plains 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pacific  Coast 

Coastal  Plains 

Qlacial  and  Loessial.. 
River  Flood  Plains.. 

do 

do 

do , 

do 

do 

Coastal  Plains 

do 

do 

do 

River  Flood  Plains  . . 

do 

do 

PacUlc  Coast 

do 

.....do 

....do 

....do 

....do 

....do 

....do 

River  Flood  Plains.. 

....do 

Oreat  Plains 

....do 

Qlacial  and  Loessial. . 

....do 

....do 

....do 

....do 

....do 

Great  Basin 

Coastal  Plains 

....do 

....do 

....do 

....do 

....do 

....do 

Great  Plains 

Glacial  Lake 

....do 

....do 

....do 

....do 

Pacific  Coast 

River  Flood  Plains .. 

....do 

....do 

....do 

....do 

....do 

Great  Plains 

....do 

....do 

....do 

....do 

River  Flood  Plains .. 

Pacific  Coast 

....do 

....do 

....do 

....do 

....do 


SM 

uo 

292 
2S6 
273 
380 
277 
2S7 
297 
257 
270 
2S4 
296 
2M 
266 
2» 
263 
2B1 
68S 
2GD 
151 
177 
372 
S50 
356 
337 
364 


277 
280 
365 
369 
362 
SB6 
397 
503 
368 
£80 

sei 

689 
393 
341 
365 

417 
417 
143 
155 
141 
148 
150 
133 
554 
258 
273 
361 
277 
270 
354 
266 
448 
190 
300 
197 
211 
218 
613 
377 
350 
865 
369 
343 
353 
457 
399 
396 
408 
412 
380 
678 
680 
668 
674 
671 
659 
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Name. 

Soil  province. 

race. 

Oxn^M  «*n<iy  loflon 

Padflc  Coast 

084 

Ulltlrt^TT^. 

do 

076 

Palftro  dftv  loftTn  »dob6 ,,..,,. 

do 

726 

flT^  aandy  loam 

do 

711 

loam. ...'..., , .  r w 

do 

715 

sand * 

do 

701 

•andy  loam 

do 

706 

jiiUlo#m. 

do 

730 

siltyday 

.    .  do 

790 

Palatine  flne  sandy  loam 

Annalachlan 

00 

silt  loam . .  . , , ... 

do 

78 

ParakBttnc^day.  ^.. 

River  Flood  Plains 

877 

fiiw  sand 

do 

841 

fine  sandy  loam 

do 

860 

slUloam.' 

do 

866 

Paris  Inam . , , , 

A  ppalachian 

71 

CnistAl  PU1ni|„ 

277 

Peat 

oiaHai  and  T.-om«lal 

164 

Do 

oiSaiSle.TT!:;.:;;:;;;::;::;::::. ::;:::; 

310 

Do 

roaff«^l  Plains 

801 

Do 

Nnithwfkstem  Tntermoontaln 

680 

Do 

p^viflc  ^'Oast X X 

733 

Do 

RivRT  Flftftrt  piafnff 

880 

Feat  and  mnok 

Onwt  Plains x..x 

464 

Tmm  rfayT  -  -  ^ -  r ^ . . , , , 

Piedmont .. 

47 

c4ay  inam . , .  r , . , • 

do 

46 

^"Wily  loam 

do 

41 

ffram^iiy  sandy  loam 

do 

38 

Joam..'.. 

do 

30 

sandy  loam. 

do 

83 

sbftifii'loam 

do 

43 

silt  loam. 

do 

44 

stony  loam 

do 

40 

Pennington  clay 

T'Imestone .... 

107 

Pbeba  Say. . . . .' 

Coastal  Plains 

306 

flne  sandy  ioam 

do 

m 

silt  loam 

do 

300 

Phoenix  ctay  adohe 

Pacific  Coast 

m 

clay  loam  adobe 

do 

661 

Pierre  day.' 

Great  Plains .  .    . 

414 

day  loam..... 

do 

410 

Plaoentla'clay  loam 

Padflc  Coast 

678 

do 

661 

flT^  sandy  loam 

do .     , 

606 

loam.. . .'. .            , 

do 

673 

mndy  loam . . . 

do 

664 

mndy  loam  adobe  x 

do ! ; 

666 

piAinflAi<^  flriA  mnd 

Glacial  lAke , . , 

100 

fine  sandy  loam ,...,.. 

.^^?3o;!f?::::::::;:::::::;::::::::::::::::: 

200 

loam ...,',. 

do 

204 

sand 

do 

186 

sandy  loam . . 

do 

198 

silt  loam 

do 

211 

Pleasanton  clay  adobe 

PaclflcCoast 

646 

flravQiJy  clay  loam. 

do 

648 

gravelly  saxidy  loam 

...do 

684 

rnAir^,,',      ...'., 

do 

687 

it&ndy  loam ........     x  x 

do 

688 

Pledger  silt  loam' 

Rl^nr  Flood  plains , r . , . . . 

866 

Plmnmer  coarse  sandy  loam 

Ct^nt^  Plains 

873 

fine  sand..  . 

do 

361 

flnesandy  loam.. .  ...  .  .  .  .  ... 

do ... 

377 

sandy  loam 

do 

367 

Plymonth  sandy  loam >            .....    . 

aiiuiai  and  T^oessial                 

188 

stony  sand 

do 

186 

stmiy  sand  loam .  . 

do 

140 

PonahfflitM  flf It'lnam .    . . 

Limestone. . . . 

108 

PndimV  flf^i  sandy  loam .  ... 

RIypr  Pinod  Plains         

860 

sUtloam 

do 

866 

Point  Isabel  day 

Coastal  Plains ..... 

307 

Poplar  flne  mnay  loam 

Pacific  Coast 

660 

PnrtAM  Bandy  Iri^m  , ................ 

aia/<{ivi  And  T-oenrial . 

180 

siltloam 

do 

160 

stomy  sandy  loam . . 

do 

140 

Porters  Waclc  loam  T .  .....  . 

Appa]<u4iian.. 

76 

day 

..."do 

83 

clay  loam ... 

do 

80 

Ane  sandy  loam x.....x.  .... 

do 

08 

loam....' 

do 

71 

sand 

do 

64 

sandy  loam 

do 

66 

stony  loam X                              .  .  X 

do 

73 

PortersrUle  clay  adobe 

Padflc  Coast 

686 

clay  loam  adobe 

.....do 

681 

7961^—13 60 
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Nune. 


Portsmouth  clay 

clay  loom 

coarse  sand 

coarse  sandy  loam. 

flue  sand 

fine  sandy  loam . . . 

loam 

sand 

sandy  loam 

silt  loam 

Poygau  clay 

clay  loam 

line  sandy  loam 

sand 

silt  loam 

Pratt  fine  sandy  loam 

loam 

loamy  fine  sand 

loamy  sand 

sandy  clay  loam , 

ailty  clay  loam 

sandy  loam 

very  fine  sandy  loam 

Puget  fine  sandy  loam 

sUtloam , 

siUyday 

silty  clay  loam 

Putnam  silt  loam 

Quincy  fine  sand 

fine  sandy  loam 

sand 

sandy  loam 

silt  loam 

sUty  fine  sandy  loam. . . 

▼ery  fine  sand 

B-anrff^ll  day 

Bedding  grayelly  loam 

"  r  sandy  loam.. 


Kravellya 
loam 


Bedfield  clay  loam 

fine  sandy  loam.. 

loam 

Red  Rock  day 

fine  sandy  loam . 

Redwood  clay  adobe 

Blohfldd  fine  sandy  loam . . 


Sod  proTlnoe. 


(Page. 


Coastal  Plains.. 
....do 


do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

GUfccialLake 

....do 

....do 

....do 

....do 

Great  Plains 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Pacific  Coast 

....do 

....do 

....do 

Glacial  and  Loessial 

Northwestern  Intermountatn. 
....do 

...do 

....do 

...do 

....do 

....do 

Great  Plains 

Padflc  Coast 

....do 

....do 

Great  Basin 

....do 

...do 

Northwestern  Intermountaln. 

...do 

Pacific  Coast 

Great  Plains 

....do 

....do 

....do 

....do 

Glacial  and  Loessial 

River  Flood  Plains 

Arid  Southwest 

Great  Basin 

Great  Plains 

Northwestern  Intermountaln. 

Pacific  Coast 

River  Flood  Plains 

Rocky  Mountain 

River  Flood  Plains 

Appalachian. 


sand 

allt  loam 

silty  clay  loam 

Richland  silt  loam 

Rio  Grande  silty  clay  . , 

Riverwaah ( 

Do 

Do 

Do 

Do 

Do 

Do 

Robertsville  silt  loam 

Rock  outcrop 

Do '  Coastal  Plains 

Do I  Glacial  and  Loessial 

Do Limestone 

Do Northwestern  Intermountaln 

Do '  Pacific  Coast 

Do Piedmont 

Do '  G  reat  Plains 

Rodman  fine  sand Glacial  and  Loessial 

pravel do 

gravelly  loam I do 

gravelly  sand 1 do 

Rodman  gravelly  sandy  loam ^ do 

sandy  foam do 

stony  sand i do 

Rosebud  fine  sandy  loam Great  Plahis 

loamy  fine  sand 1 do 

silt  loam I do 

Roswell  fine  sandy  loam Arid  Southwest 

loam j do 

sandy  loam j do 

Rough  broken  land '  Glacial  and  Loessial 

Do I  Great  Plains 

Do Northwestern  Intermountaln 

1)0 '  Rocky  Mountain 
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Name. 


Soil  province. 


Page. 


Rouch  gullied  land 

Rouj?h  mountainous  land 

liouiih  stony  land 

Do.....  

Do 

Do 

Do 

Do 

Do 

Do 

Ruston  coarse  sandy  loam 

fine  sandy  loam 

gravelly  sandy  loam 

loamy  sand 

sand 

sandy  loam 

silt  loam 

Sacramento  clay 

clay  adobe 

coarse  sandy  loam  — 

fine  sandy  loam 

loam 

sand 

sandy  loam 

silt  loam 

silty  clay 

sllty  clay  loam 

SafTord  silt  loam 

St.  Catherine  sandy  loam 

Salem  clay  adobe 

clay  loam 

fine  sandv  loam 

gravelly  loam 

gravelly  sandy  loam 

silt  loam 

Salinas  clay  adobe 

clay  loam  adobe 

Salkum  siltv  clay 

Salt  Lake  clay  loam 

loam 

sandy  loam 

Salty  marsh 

Sams  loam 

San  Antonio  silty  clay 

silty  clay  loam 

Sanders  clay 

clay  loam 

loam 

silt  loam 

Sandhill 

Sands  and  Peat 

San  Joaquin  clay  adobe 

clay  loam 

fine  sandy  loam 

gravelly  loam 

gravelly  sandy  loam . 

loam 

sand 

sandy  loam 

sandy  loam  adobe 

San  Juan  coarse  sandy  loam 

San  Luis  loam 

sand 

sandy  loam 

Santa  Rita  clay  adobe 

loam 

silty  clay  loam 

Sarpy  clay 

day  loam 

fine  sand 

fine  sandy  loam 

loam 

Sarpy  sand 

silt  loam 

silty  clay , 

silty  clay  loam 

very  fine  sand 

very  fine  sandy  loam 

Sassafras  nne  sand 

i^ne  sandy  loam 

cravelly  loam 

loam 

loamy  sand 

sand 

sandy  loam 

silt  loam 


Piedmont  Plateau. . . 

Pacific  Coast 

Appalachian , 

Arid  Southwest 

Coastal  Plains 

Olaoial  and  Loessial. . 

Great  Plains 

Limestone 

Piedmont  Plateau . . . 

Pacific  Coast 

Coastal  Plains 

do 

do 

do 

do 

do 

do 

Pacific  Coast 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Glacial  and  Loessial. 
River  Flood  Plains.. 

Pacific  Coast 

do 

do 

do 

do 

do 

do 

do 

do 

Great  Basin 

do 

do 

River  Flood  Plains .. 

Pacific  Coast 

Coastal  Plains 

do 

River  Flood  Plains.. 

do 

do 

do 

Coastal  Plains 

Great  Plains 

Pacific  Coast 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rocky  Mountain 

do 

do 

Pacific  Coast , 

do 

do 

River  Flood  Plains . . 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Coastal  Plains., 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


48 
732 

83 
672 
301 
164 
464 
108 

48 
732 
272 
278 
270 
256 
254 
267 
290 
728 
731 
709 
711 
715 
701 
706 
720 
730 
723 
160 
344 
731 
726 
711 
717 
708 
720 
781 
727 
616 
647 
646 
645 
380 
716 
300 
294 
377 
372 
867 
366 
301 
464 
646 
642 
636 
639 
634 
638 
630 
633 
636 
609 
478 
476 

4n 

731 
716 
723 
377 
372 
341 
360 
357 
337 
386 
879 
360 
342 
363 
261 
278 
287 
285 
266 
264 
267 
290 
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N«^ 

Boll  proylnoe. 

Ps«e. 

fliHiir^^t«w*  nnd 

ai^AiTrakm 

US 

fMinviiriil  fliM  Muidv  loun 

Rivw  Flood  Plains 

380 

I^oott  silt  loam         ,             ...... ,-,^-,^,--- 

O^t^iatns 

119 

Blltv  clav  kMun 

do 

419 

Soottsbore  silt  loam 

Glacial  and  lioesrial .   . 

IflO 

8fTMit4Hn  lin^  sand         

0<mtai  i^la^ns 

an 

flii4  mndy  loain .^...wrr-, ^-.r 

do 

27B 

Imunv  land          

do 

2S6 

sand     r .  - . 

do 

S4 

saody  loain 

..do 

•*'-7 

silt  loam  ....     T 

do 

m 

Sodgwiok clay  loam ,-.».-r 

^«»t  Plains 

446 

ftf^nlon  ftilt  loam    .                   

Limestone , 

in 

86auim  lEravollT  saodv  loam 

P»«iflc  roast 

66 

Sharkey  clay                         

Wivor  Flood  Plains 

377 

clay  loam    

do 

372 

ullty  clay  loam r . . . . 

do 

1      «0 

m 

U3 

;     m 
'     so 

307 
402 

flhAVAnA  flriA  MnrI  V  loam       .....,,.,.,...^ ,r,- 

Rocky  Mountain 

Bhftlby  loam .,.rr ,.-,.,, 

'^laolal  and  T.-oesvia1. ...                     

fftony  loam 

do 

Bbaridan  ooam sandv  loam. .... 

Pacific  Coast 

nandy  loam r ...,.,.,. . 

do 

fli<inAv  ffTAVAllV  ■andv  loam 

Oreat  Plains 

do 

sandy  loam                             --.»,^..,.,- 

do 

m 

ffilt  loam 

do 

40B 

Btflrra cbv  adobe                      . 

Pacific  Coast 

IB7 

ooaitN^  sand  v  loam                   . -  - 

do 

564 

*  flue  sandy  loom 

do 

S» 

loam  adobe                 

do 

580 

sandy  loam 

do 

» 

sand ▼  loam  adobe      . 

..do 

SB 

Slfton  sravellv  sandT  loam 

do 

708 

Glacial  Lake 

216 

clay  loam 

do 

2U 

line  sandy  loam .-, r  -  ^  - » . 

do 

aoD 

gravelly  loam       .  .  . .. 

.  .do 

aos 

Bravellv  sandy  loam t  .  t  . 

do 

197 

KMUn r - 

do 

204 

mnd       

do 

186 

sandy  loam 

do 

19S 

slltloam          

do , 

211 

Pacific  Coast 

SSi 

sandy  loam 

do 

8B3 

Sites  fine  san<f          

do 

SSI 

fine  sand  V  loam 

do 

586 

mravellv  Ane  iiandT  loam,  r 

....do    

586 

loam ,,...-. ...  -  r 

do 

568 

sandy  loam , ,  - 

do 

S8S 

Smitbwick  fine  sand  

Great  Plains , 

424 

sandy  loam 

do 

425 

Soda  T«ake  sand 

Great  Basin 

534 

Spwiaway  fine  sandy  loam 

Pacific  Coast 

610 

navellv  sandT  loam 

do 

607 

loamy  fine  sand  ........r.r 

do 

606 

loamy  sand . .                         

do 

604 

Spearflsh  loam 

Great  Plains 

403 

SteAP  broken  land r t  -  -  r 

Appalachian . .  ...-,---. , . .  . 

81 

t>o 

^m^lal  and  TiOessial. .      

164 

Stockton  clay  adobe 

Paci  fie  Coast 

685 

clay  loam 

do 

678 

clay  loam  adobe 

do 

en 

loam  adobe 

do 

674 

slltloam 

....do      

676 

Suffleld  clay 

Glacial  Lake 

216 

loam 

.     do           

201 

Summit  clay 

Gn«at  Plains . 

414 

clay  loam 

do 

411 

sil  t  loam 

do 

«S 

sllty  clay  loam 

do 

413 

R^imter  ftiay' ....'. 

Coastal  Plains    

217 

stony  clay 

do 

299 

stony  sandy  loam 

do 

268 

8anol  loam 

PaclficCoast 

673 

Glacial  Lake 

216 

clay  loam , 

do 

213 

flni  stmdy  loam 

do 

200 

grayOllTloam 

do 

206 

{bam   : [.      ." 

do 

201 

sandy  loam 

do 

IB 

sand 

do 

19 

slltloam 

do 

111 

sllty  clay  loam 

do 

214 
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NWIM. 

Soli  pcovlnoa* 

Page. 

RmniMhiuiiiA  oIay  . ................r...,Y-,r.^.-,. 

Coastal  Plains 

397 

olay  loam        ^  „„,,_, , 

..  ..do 

398 

OtMUIW  SandT  Inam 

do 

372 

fiB4  sand 

do 

361 

flm  sandy  loam 

.  ...do 

378 

gravol. ..' 

do 

367 

gravelly  loam 

do 

387 

graYoUy  sandy  loam 

do 

270 

foam ...,..,..-.,.,.  ^  -  -  - 

do 

386 

sand 

do 

366 

sandy  loam 

do 

387 

slit  loam . .........  r ...... . T 

...do 

390 

stony  loam 

do 

386 

Rtony  sandy  loam 

do  

M 

Sutter  clay 

Pacific  Coast 

683 

clay  loam  adobe 

do 

681 

loam 

do 

672 

sandy  loam 

do 

664 

Swamn ....'.. 

Coastal  Plains  .                                

301 

Do 

Glacial  Lake 

210 

Do 

Oraat  Plains 

464 

Do 

Pacific  Coast 

782 

Do 

Rlyer  i''Tood  PWns 

380 

Do 

Rooky  Mountain. . '. 

496 

TftiladAtni  gravelly  loam r 

78 

ittBW^Kii^YfluyiTOm..   ,..._.   ..,.^ 

...*^'do 

71 

»iftt«  loam ... 

do 

76 

fftoT^y  loam 

do 

78 

Tassajero  clay  loun 

Pacific  Coast 

728 

do 

728 

Rravelly  loam 

do 

717 

■lit  loam 

do 

731 

Teller  fine  sand 

F1t7»r  Vf^^  Pla<Pff 

841 

fln«  sandy  loam 

do 

880 

Thompson  fine  sandy  loam. 

do 

860 

innd 

do 

898 

silt  loam 

do 

366 

Tfdftl  marsh 

noOfftftl  Plalnif 

801 

Do 

Oburiftl  ls3m       

219 

Do 

Pacific  Coast 

782 

Tlfton  coarse  sandy  loam 

Coast*!  PWps 

272 

sand .' 

.  ...do 

266 

sandy  loam 

do 

267 

TiwtsiitioJmT..::::::::::::;::::;::::::;::::: 

Limestone 

103 

Tlahomlnffo  vrnvAlly  Mndy  loam 

Great  Plains 

439 

Tololoam"..T......'. ' 

Padflc  Coast 

688 

TAimwanda  knim ^  ^ 

GlacialLake 

204 

Toutle  coarse  sandy  loam 

Pacific  Coast 

700 

grayelly  coarse  sand 

do 

702 

viiry  fin^  sand , .  „ .  x  ^ 

do 

708 

Tower  olay 

do 

622 

clay  loam 

do 

621 

fliw  w^kndy  loam 

do 

619 

Townaend  srayelly  sandy  loam 

....do 

008 

Tozaway  fine  sandy  loam 

Riy w  Flood  Plaiiw 

360 

'  loam '. .... 

do 

867 

Tmvbi  irmvAlly  loam . , , . .             , .     . 

do 

360 

Trinity  day 

do - 

377 

fln^  aanHy  loam 

do 

361 

loam.. ..7 ,.. ..,..  .. 

do 

367 

sandy  loam 

do 

346 

Great  Plains 

469 

*'  Wmy  ftn«  sand . . . . . 

do 

464 

xflt  InAtn ,      

..do 

461 

yery  fine  sandy  loam 

do 

468 

Tnnvhannoclr  uTavefly  loam 

Glfl<^  T/ak« ...          

206 

Tuscan  stony  loam 

Pacfflo  Coast 

088 

stony  sandy  loam 

do 

088 

Tusca^ota  siuidy  loam 

GlaofalLake 

194 

RiyflT Flood Platns . 

346 

siltloflmi 

do 

800 

sflty  ciay  loam 

do 

870 

^Titnf^r  Hftff  ipa^Hy  loam ... 

Padflo  Coast 

609 

loam....'.  ..a.                      .           .... 

do 

672 

Unoompahgre  nmvelly  loam 

Rooky  Ifountaln 

490 

do .  . 

480 

TTnderwQod loam .    .                       .... 

608 

Union  silt  loam .,.,  ...^^ 

Glacial  and  LoesBfel 

^60 

Upahurday 

Annalaohian 

83 

fine  sandy  loam 

.^vldT..^:;:. ;..::::::;.;..;;:.;:.:.. .:.:;: 

00 

loam......^!::......:::::::::::::..::::: 

do 

71 

sandy  loam , . , , 

do 

00 

shalfTloam 

..    ..do                                                      

76 

«n^loam 

:::::S:::::::::::::::::::::::::::::::::::::;:; 

78 

silty  day  loam 

do 

81 
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Page. 


Upsbor  stony  loam 

stony  sandy  loam. 

1  valde  sUty  clay  loam 

V^ale  fine  sandy  loam 
avelly  sandy  * 


eravel 
UMun. 


Valentine  fine  sandy  loam. . 

loamy  sand 

sand 

Vergennes  black  clay 

clay 

fine  sand 

One  sandy  loam. 

gravelly  loam... 

'sand... 


sand 

sandy  loam... 

stony  loam... 

sfltloam 

Vernon  clay 

fine  sand 

fine  sandy  loam. 


sand 

sandy  loam 

silt  loam 

very  fine  sandy  loam . . 

Victoria  clay 

fine  sandy  loam 

loom 

Vina  clay  adobe 

clay  loam 

fine  sandy  loam 

loam 

Volusia  clay  loam 

gravelly  loam 

loam 

shale  loam 

sfltloam 

stony  loam 

Wabafih  clay 

clay  loam 

Tine  sand 

Ane  sandy  loam 

loam 

sandy  loam 

sfltloam 

sflty  clay 

silt y  clay  loam 

very  fine  sandy  loam. 

Wade  clay 

clay  loam 

fine  sandy  loam 

gravelly  loam 

loam 

sfltloam 

Waeoner  stony  sflt  loam 

Walcott  sandy  loam 

Walla  Walla  silt  loam 

Wallkill  sUty  clay  loam 

Wallpack  fine  sandy  loam 

shale  loam 

silt  loam 

stony  loam 

Waraeraloam 

Waeh 

Washburn  loam 

Wasteland 

Waukesha  sravelly  loam 

loam 

sand » 

sandy  loam 

Waverly  clay , 

clay  loam 

Waverly  fine  sandy  loam 

loam 

silt  loam 

Webb  clay 

fine  sand 

fine  sandy  loam , 

gravelly  sandy  loam 

stlty  clay  loam 

Wehadkee  loam 

silt  loam 


Appalaohlan 

..  fdo 

River  Flood  Plains 

G  reat  Plains 

do 

....do 

....do 

....do 

do 

Glacial  Lake 

do 

do 

do 

....do 

do 

....do 

....do 

do 

do 

do 

Great  Plains 

do 

...do 

do 

...-do 

do 

....do 

...do 

Coastal  Plains 

do 

...do 

Pacific  Coast 

do 

do 

do 

Glacial  and  Loessial 

do 

do 

do 

....do 

do 

River  Flood  Plains 

....do 

do 

do 

....do 

....do 

do 

do 

do 

do 

Groat  Plains 

do 

do 

do 

..  .do 

..  .do 

do 

(ilacial  l^ke 

Northwestern  Intermountain. 

River  Flood  Plains 

Glacial  and  Loeasial 

do 

....do 

do 

Glacial  Lake 

River  Flood  Plains 

GhwIalLake 

Glacial  and  Loessial 

Glacial  Lake 

....do 

....do 

do 

River  Flood  Plains 

....do 

....do 

do 

do 

CosfitAl  Plains 

....do 

....do 

....do 

....do 

River  Flood  Plains 

do 


73 
67 
370 
457 
456 
460 
426 
424 
423 
217 
216 
191 
200 
206 
IS 

l«b 
194 
206 
211 
414 
396 
399 
402 
394 
396 
40S 
399 
297 
279 
285 
731 
72 
711 
715 
163 
156 
148 
153 
160 
152 
378 
373 
341 
351 
357 
345 
366 
379 
370 
353 
463 
462 
457 
460 
460 
461 
409 
194 
512 
370 
144 
154 
161 
152 
204 
380 
204 
164 
200 
2ft5 
186 
194 
378 
873 
351 
357 
366 
297 
2fi2 
279 
2T0 
294 
357 
367 
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Page. 

WeBtmorftland  fln«  s^ndy  )oam r .  . 

Appj^lAchian           X               

69 
78 
81 
73 
633 
148 
616 

silt  loam.' 

do 

sllty  clay  loam 

do 

stony  loam 

do 

Wftjtport  fln«  «P*n(fl.' 

Pacific  Coast 

Weth^nfl^irl  InATTi ,                        ,  .    . 

niB^iAl  ATifi  itOAmm, 

Whatcom  ffUt  loam 

Pacific  Coast 

Wheeling  flne«md 

River  Flood  Plains 

341 
361 
369 
346 

fln« sandy lowm...     . 

do 

gravelly  Jbam 

.  .do                     

^nndy  foawi , . 

do 

silt  loam ... 

do 

367 

sMty  clay  Io«m 

do    

370 

Whitman  loam...' 

G\a^iA\  t^i}t\  T^^wifwtM 

149 

FRndy  loam 

do 

139 

wickhftm  ci»y  loawi _ .  _ 

River  F k>od  Plains 

873 

coarae  sand 

do 

338 

loam 

do 

367 

sand . .  X  . . X 

do 

338 

sandy  loam 

do                 .                

346 

Williams  lo^m ,' 

ninniAi  find  T,n<*ssial 

149 

9tony  loAin ..,.,- ,....,., 

do 

162 

WMMfton  gi^V«»l»y  Inam 

Glacial  Lake  

209 

gravelly  sandy  loam . .  ^ 

do 

197 

mndy  foam . .'. 

do       .            -.                           ..      .. 

194 

Willows  olay . .'. 

Pacific  Coast 

682 

clay  adobe 

do 

686 

clav  loam 

...  do 

679 

loam 

do 

672 

silty  clay  loam . 

do 

677 

Wilson  day! '. 

Coastal  Plains 

297 

clay  loam 

do 

293 

Urti  sandy  loam 

.do       .       

279 

loam ....'. 

do 

286 

Winchester  coarse  sand 

Northwestern  Intermountaln 

608 

flue  sand 

...  do 

609 

sand 

do., 

607 

Wind  River  fine  sandy  loam 

do 

524 

gravelly  Joam . .  ^  . 

.do 

628 

gravelly  sandy  loam 

do 

623 

loam X. 

.  do      

627 

sandy  loam 

do 

522 

Winlock  sllty  clay 

Pacific  Coast              

616 

Piedmont 

36 

#andy  loam' 

do 

32 

Worth  loam.... 

Glacial  and  Lofflsial 

149 

sUtloam 

do 

161 

stony  loam 

do 

162 

Yakima  fine  sand 

Northwestern  Intermountaln 

622 

fine  sandy  loam 

do 

624 

loam 

do                  

677 

Yazoo  fine  sand 

Rivw  Flood  Plai?t» 

341 

fine  sandy  loam 

do 

361 

loam ". 

.do 

368 

sandy  loam 

do 

845 

sllty  clay  loam 

.do                  

370 

vmry  fine  sandy  loam , 

....do 

368 

Yolo  clay 

Pacific  Coast               .            

683 

clay  loam 

do 

679 

fine  sandy  loam 

do 

669 

gmvpUy  enndy  loam ^ 

do..           

666 

loam 

do 

672 

silt  loam 

do 

676 

sllty  clay 

.do 

683 

York  flnA  «nn<] j  \Qajn , . . 

Piedtpont .  , 

37 

loam 

do 

39 

sandy  loam 

.  ..do 

32 

silt  loam 

do 

44 

stony  loam 

do.  ...                           .... 

40 

Yuma  sand 

Arid  Southwest 

668 

Zapata  fine  sandy  loam 

Great  Plains 

441 

loam 

...  .do 

443 

o 
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ALABAMA. 


3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 


1.  Autauga  CJounty. 

2.  Baldwin  County. 
Bibb  CJounty. 
Blount  County. 
Bullock  County. 
Butler  County. 
Calhoun  County. 
Chambers  County. 
Chilton  County. 
Clarke  County. 
Clay  County. 

12.  Coffee  County. 

13.  Colbert  County. 

14.  Conecuh  County. 

15.  Covington  County. 

16.  Cullman  County. 

17.  Dale  County, 
la  Dallas  County. 

19.  Elmore  County. 

20.  Escambia  County. 

21.  Etowah  County. 

22.  Fort  Payne  area. 

23.  Hale  County. 

24.  Henry  County. 

25.  HuntsviUe  area. 
26w  Jackson  County. 
27.  Jefferson  County. 
2a  Lamar  County. 

29.  Lauderdale  County. 
Lee  County, 
Maeon  Oonnty. 
MBdJson  County. 
Mil  Hon  Ooonty. 

34.  Marshall  Coimty* 

35.  Mobile  C^junty, 

36.  Montgomery  Counfy. 

37.  Ferry  County, 
Pike  County, 
Randolph  Ck>unty. 
Eiisaell  County. 
Snmter  County. 
Talhidega  County. 
Tallapoosa  County. 


SO. 
31, 
32, 
33. 


38. 
39. 
40. 
41. 
42. 
4S. 


44.  Tuscaloosa  County. 


L  Salt  River  Valley. 

2.  SolomonsTille  area. 

3.  Ymua  arm* 


I9l3. 


OKIiAHOMA. 

Ogee  Ctonnty. 
loma  Gonnty. 
tmingo  area. 

ORBOOlf. 

r  City  area. 
River  area. 

atb  Reclamation  Project  area. 
3rd  area. 
County, 
larea. 

PBlflfSYLVAiriA. 

is  County, 
►rd  County. 
I  County, 
'ord  County, 
r  County, 
er  County, 
bounty, 
town  area, 
isterarea. 
ion  area. 
h  County, 
taven  area, 
fomery  County, 
f  ngton  County. 
CJounty. 

RHODBS   ISLAITD. 

e  State. 

SOUTH  CAROLIITA. 

ille  area, 
son  County, 
erg  County, 
rell  County. 
3bello  area. 
3Ston  area, 
kee  County. 
»r  County, 
idon  County, 
ly  area, 
igton  area. 
3ld  County. 
Btown  County, 
ster  County. 
)unty. 


^ty. 


14.  Henderson  area. 

15.  Houston  County. 

16.  Jacksonville  area. 

17.  JelTerson  Coun^. 

18.  Laredo  area. 

19.  Lavaca  County. 

20.  I^ee  County. 

21.  Lufkinarea. 

22.  Morris  County. 

23.  Nacogdoches  area. 

24.  Paris  area. 

25.  Robertson  County. 

26.  San  Antonio  area. 

27.  San  Marcos  area. 

28.  Titus  County. 

29.  Vernon  area. 

30.  Waco  area. 

31.  Willis  area. 

32.  Wilson  County. 

33.  Woodvllle  area. 

UTAH. 

1.  Bear  River  area. 

2.  Cache  Valley  area. 

3.  Provoarea. 

4.  Salt  Lake  Valley. 
6.  Sevier  Valley. 

6.  Weber  County  area. 

TBRMOIIT. 

1.  Vergennesarea. 

TiRGnriA. 

1.  Albemarle  area. 

2.  Appomattox  County. 

3.  Bedford  area. 

4.  Campbell  County. 

5.  Chesterfield  County. 

6.  Hanover  County. 

7.  Leesburg  area. 

8.  Louisa  County. 

9.  Montgomery  County. 

10.  Norfolk  area. 

11.  Prince  Edward  area. 

12.  Yorktown  area. 

WASHIHOTOir. 

1.  Belllngham  area. 

2.  Everett  area. 

3.  Island  County. 

4.  Qulncyarea. 

.\  Wfil^ajyfilln  flrp^ 
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